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- .2 )&Z(2)$ "0-BZ
<BZ"(&BCH&Z(2)$ ."0-z*)0"2Z -, Z "(-z1"1ZlzZ  "Z (Z 0& .Z"-Z*, ), P
'( BZZ&&-Z)Z "Z)Z-%Z(Z(-1  ,Z+-")(-Z-1'Z-DZ I, Z,2Z1 HZ)1Z, Z1 Z)( HZ
(1 z zu, z171(.Z2)2Z,)Z!, HzZ,Z1Z&-.2)Z, "™2Z )&Z!(@Z ) HZ
AN W), 2 "(ZZ-(, z-z1z), 12, )Z )Z- ."(Z )&Z(Z)$ ."0-BZ

SAZ"(("&Z ( " .zZ(ziz v



The chaacteristics of@pd gals and obgives.

YZ )&Z,Z ..21(@2).,Bz'zZ )z )zl 3Z1Z)-Z )&Z(2)$ 0-2'&Z-Z "(Z
1z, LWMZ) Z)NZ )&Z(Z2)$  "0-BZ

9B2)Z )&Z(2)$ .'0-Z, Z, &-"Bz! 3z" (."32). )-Z! Z,Z - &Z)Z!Z "'Z)Z
"0Z"0@Z"-Z(0)(( .Z(Z -, -Bz.Z"-Z().Z!&* 1&Z.)Z- ZI(, &"-"Z)&Z(Z)$ P
"0-CZ0(Z"Z! 3z", -Z)!-BZ(  &-"Z)&Z(Z2)$ "0-Z 3z, .z, &-"Z2* .P
N-Z(Z2& Z)Z -, ")Z&..Z  1-z) 3Z(©)ZZ!" 0 BZ)Z )&Z(Z)$ ."0-Z
Zz"™ 0 z1"12121™2-2) Z,-), -Z 0'& &Z)Z1Z "'Z(Z'zZ( O")( .Z'@Z
11"1z" .z 2"--BZ

BZ)Z )&Z(2)$ 0-Z(-1 ,Z1z+-")DZT | z/-z\Z "'Z)z)Z!" 0Z'-Z"-")( HUZ
)&Z(Z)$  "0-Z) Z,Z )" ( .Z1MNZAZ v M-y Z-. (0 .ZF)0" Z1Z)" L"Z )z
1Z'( ( Z)zizt WL(, 3Z(Z ), -BzzZ1Z"'Z Y&Z(2)$ ."0-Z "&Z)Z*)0" Z
41z rCzy @),z )&Z(2)$  0-Z-)&Z Z-& . BZ

BZ)Z )&Z(2)$ ."0-Z, & ZZ)(-(--Z')(Z))-Z -% z1"1z 1" 0"(Z!'BZ )&Z
1), wz!,Z)z) 3BZ.Z! 321, wz!, Z1(Z! 3Z &zZ!3Z,z*, Z)ZZ. 'R! ZI!"Z
) .12, Z0& BZY-CZ)Z )&Z(Z2)$ .'0-Z, Z.!Z* )l .Z)Z-")-Z"I-")(-Z
(. Z)Z5) ZZ)((-Z)(Z.D- Z( 080 Zz'(z, M(Z.!'BZ!, ), C2.21Z(Z
)Z1Z 3C2)Z )&Z(Z2)$ ."0-z*)0"ZzZ)l-Z )Z3(, ""Z ) -BZ

<BZ "(&BCZH, -~Z) 1, z!z!" 0'( .2)Z)Z )&Z(2)$ .10-Z (ZZ -, BZY)-Z
BZ )(-)(ZL9A ?8MZ/ | .CZT1!(z*,), --Z"-Z' -, CzZ*), --Z"™, )0-BZ(zl(z* ), -Z"Z

4, Z(Z, %, . Czlz, .z)zZ™, )o'( .Z'(, --BUZ -1(Z1z " V%), --Z1&-Z
MmzYz ot VL, BZzMZ -+, -Z-'(&Z) Z1Z "Z"-Z' %'(Z + .z%), -CZ1(Z.Z
"IZNZ-Y), L ZNZU-Z ), ~Z)Z%*Z)(Z1l  Z'Z'-Z  (Z)(Bz Z.\Z' -, -Z-"(&Z! Z
1Z "'Z"20.2 %"(Z + .Z%), -CZ1(@Z)Z 7'z, . 72wz ), ~2)Z'(  Z
")(-BZ

)CZ1! Z! 0Z1 Z& ( HZ Z& ,( Z! .Z)Z, &4Z.1Z "' WO0"-")(Z1 Z/-Z1)-Z
)&Z) Z,Z, &-"Cz-" zZll Z( -Z)ZZ)CZ & ZZ)-(+-Cz(z (Z2Z
4, Bz Z( Z)&Z [-Z! 3Z, & .Z1! Z1Z &' 0Z"-Z*-" &CZ.!3Z*)0" Z
Lz )2z 1 (Z& ,( ."0-CZ) 3Z*)0" ZZ, &&"(Z%"( .Z).Z"'Z" Z
)Z1), %Z) 1, CZ(Zz! 3z*)0" Z' -, -Z "(-Z1"iz*, y( Z(@ZzZ 0& . Bz

"(("&z ( " .Z(zl'z ) ZAZ



Identify the Firn® Stengths, \8akneses, Opportunities, and
Threats.

) Z 0&)*(Z-, . "-Z)Z )*&-Z1Z "' W)&Z(2)$ r0-czz( Z( -2)Z'( 3z
(Z 0& .Z1Z"( .,(&Z-, (.)Z(Z1 %(---Z) Z.Z "'BZ'!Z 0& .)Z-N&Z"(& Z (Z
=(.Z)Z1Z ") W "&"3Z.)Z-1,0"0Z "((" && 3Z"(Z)Z.1 Z&)( Z/(Z (Z.1 Z-Y, ZJ(ZL)&0( 3Z
(Z&+/"" .3MEZZ*,) . "&".3EZZ ""( .Z'( '( .Z)Z%Z,), -Z)@Z1Miz" -Z*) " "&".3Z
*(-EZ (Z.1Z,"-%Z"(, (.2"@Zz1, (.Z"(("&Z-. .BZ2.,(&2Z)*), " "-z(Z.)  -Z.) Z
meoZ0Z WL "&M3Z)Z )*&M1ZM -Z)$ 0-Z&)Z( Z)Z Z ), BZ(Z 2.,(&Z)*), P
A .32 (Z),  Z(&3"Z™ 1.Z"(&€Z 0& M(ZMZ ! 0N)Z)Z&-Z )* ")Z)Z---"(Z
1Z )" MN2) ZMzZ )0 3Z(Z/(-Z&"  .CZ)Z.MZ™  -Z)Z.1Z/["(-Z 3&Z)Z&"(.-WZ
"()y-z(zlz,  -&"(Z* )l .Z'(BZ

)Cz1! 2! 0Z1Z&,( HZ Z&,( Z! .Z-,(.-CZ1l %(---CZ)*), .I(" ."-Z(Z

g, Z(&3ZV&*ZMZ 2 (2021, (Z)-, "(.-Z2*& 2)(2Z'.232).Z
"(.(&Z(Z 2.(&Z ), -Z(Z(&-Z!Z "Z)Z.% Z), .'0Z .)(CZl!(Z%-" &cCZ
)Z 2D N2 -&Z)Z )r&M1ZY -Z20-")(BZ

Develop and Euate the Firn® Stateg.

1Z "' V-, . 3Z-ZZ*&(Z)\.Z - -ZV) 1Z"Z'(.(-Z)Z " 0Z"-Z-, . "Z)&Z(Z".-Z. " &Z

)$ "0-BZ)Z! 0Z&"™ Z! ZZ)&2)Z)$ ."0Z1".)/.ZZ*&(Z"-Z)(& 3ZZ1"-BZ!Z"' WL-, . 3Z

"Z77*&(2)Z M(Z.)! .Z - -zZ1)Z1'&&Z)Z1! .CZ1!(CZ(Z!) 1B2.Z !Z )&Z),2)$ .'0CZ.Z"'Z

-Z  0&PZ1Z ), N)("(Z-, . 3Z)Z )*&"-1z" BZ!Z-, . 3Z 0&*( .Z%) --Z'(& -Z

&& M(Z .Z(Z'( ), MZ NZH-" &ZY) -Z (Z&'%&M)-Z) Z¥-" &Z 0( -BZ!(CZ.!Z

"), )Z1-Z Z(& 34 Z)Z ."(Z)Z"* 2)ZZ-, . 32)Z!Z " W)&Z(Z)$ .'0-BZ
2)@Z'!'-z(& 3--cz( '( Z/l-zZ-& Z\Z* ) Z-, . 3BZ

)Cz1! .Z! 0Z1Z& ( HZ Zz&,( Z! ZN&-Z1 Z, .ZZ*&(Z)Z!" 0Z)/Z )&Z
(2)$  "0-Z )(-"-.( .Z1"12)/,20"-")(Z-. .'( .Z1Z! 0Z&"%&3Z( 2)(&3Z"(Z1"! 1&Z
I"(%"(BZ &(("(Z1)Z1'&&Z)Z1! .CZ1!(CZ(Z) 1Z) 0-Z/-Z'Z.!Z", "\(2) Z, &'4'(Z
),Z"-")(CZ )&CZ(Z2)$ ."0-BZ

@z "(("&Z ( ( z(ziz vy



Implement the Fir® Stateg.

( 2z, . 32Z-&. CZZ/-Z Z "(-., Z), ) W.zZ!Z "'BZ&&Z& 0( .Z*, .-Z)Z\ZI" P
(-zZL )I( (Cz*, 1-(cz'( 1"(CZ* ) -"(CZ-I"*"(CZ-&-CZ "("-., N MZY-Z-/* P
%, Z(Z.% Z(Z "0Z)&Z™&'( M(ZMz-, . 3BZ!, Z' 3ZZ!( -Z'Z!ZI"(-Z. Z,Z

( -, 3z)z™&'( .Z\z-, . 3Z41Z-Z!( -Z"(Z*-)(&CZ. )& 3C2)2(("&zZ-./ ., BZ
w&U( MZMZ ") V-, . 3Z1"8&&A[", ZZ , 1&8&3Z)), "( . Z ), .Z"Z.)Z"! WZ-, . 3Z&-Z
)Zlz "'z 1" 0Y(Z'-Z)&Z(Z2)$ .'0-BZ

)Cz1! .Z! 0Z1Z& ( HZ z&,( Z! .Z), Z2).(Z), Z-"Z1@Z)Z(Z) z
*&( ZV@Z 2 1. BzZ*&'( M(2)( WL-., . 32"-Z)1Z-(Z+ ZORI(& -Z.) Z-., P
3z"-z™&'( . CZ().!"(z& Z  ..-BZ

Evaluate the Fir® Rrformane.

"z -Z'0-Z ) (8&&3Z0& .ZNZ-, . "-Z) 3Z™&'( . Z)Z, 1Z1Z "' VI)$ P
"0-Z(Z )&Bz! 3zY-zZ .™(z"z1 .Zlz "Z1-Z 1" 0 Z"Z)-"-.( .Z1"1Z".-Z"-")(Z

( .C2&CZ(Z)$ ro-z1"1@Z@Z( o) ( .Z-r Z3Z!1Z"' WZ-,(.-CZ1 %(--CZ
%), (" "-CZ (Z),  -BZ"'Z'( Z1-Z&)Z Z* %, Z)Z& . Z-, . "-Z"(Z,"(-Z.)Z
I( -Z'Z 0& "-CZ&-CZ', %.Z)(" .")(-CZ(Z*,-)((&BZ!-Z!( -Z1"88&Z7 %Z"Z( -, 3Z
%Z1Z "'Z)Z ) "(&&3Z, 0& .Z(Z $/-.BZ

0& (z1zZ "' V*, ) (  Z/-Z&)Z'(& ZZ, 0" 12) Z%-Z"-")Z-. .'( .C2)&CZ)$ ."0-CZ

) Z)Z™&( .Z%Z-., . "-CZ(Z"-Z-, (1-CZ1  %(---CZ)*), (" "-Z(Z) ~ .-BZ'( Z!Z
VOVEYZ-. (0 Z(Z-, . "Z)&Z,Z)"( . Z)1, Z.1z&)(Zz.'Cz! 3Z'( Z'(, P
+( .8BzZ)1 0,Cz)Z" V-, . "-Z' 3Z!( Z-Z, +/( .8Z-2"2"(.(&zZ-, (.)-Z(Z1 %P
(--Z(Z 2.(&2)*), J(" "-Z(Z),  -Z!( BZ

)Cz1! Z! 0Z1Z& ( HZ Z& ( Z! Z&7Z"-Z&'%'0"(ZZ ,BZ)-Z) Z!Z™Z1 Z
&)%2, 1, 2)z1!, Z1Z, Z)(BZ(@Z) -)CZ) 1 0, CZ"Z™), .( .Z)Z&)%Z"(Z).,Z
., PO"1Z", )Z)Z- Z1!, Z12Z 0Z (Z(Z)Z& .Z,)Z2)/zZ$)( 3BZ

"(("&Z ( " .Z(z'z v Az



The Firm Financial Manament Poces

1Z " V(" &Z'( HNZ(Z1-Z) ZN-Z)Z )&tz -Z
"(("&Z )&Z(Z)$  0-Z )" ( Z1MZU-zt(("&Z"--")Z-. (. .BzZ!Z'' W'(("&Z'( P
(O Z%) ~Z-( "&8Z™&) 3-2.1Z-'Z-"2Z'( " Z-*Z - Z ,&" BZ!Z-"2Z-.*Z
) Z"(("&Z' ( '( .Z"(& DZ9W 0&)*Z.1Z "(("&Z"™-" zZ1Z "EZMD)-Z.1Z  "(("&Z
)&Z (Z)$ "0-Z) Z.!Z "EZ;M ( "3Z(Z 0& .Z.1Z "' VL "(("&Z-, (.-CZ1 %(---CZ
Y4, M M-z (Z), -EZM 0&)*Z "(("&Z-, . "-Z(&"(Z 0& .M(Z(Z, (%'(Z'(0-'( .Z
9, A m-Z)Z "M 0Z'(("&Z )&Z(Z)$ 0z ). ( .z1mziz vy
"( .Z°0-'(  Z., . "-Z3Z M(Z1Z&I""  .32)ZI("(Z-), Z1"0z 1z &nz (, . Z.)Z
"(0-'( .-CZ32), -"(ZIl,  ZI("(Z( -CZ(Z 3Z---"(Z!1Z"%Z "(Z!Z  "'EZ(CZ>MD&P
[.zdz tyove((n&z*, )'(  Z,&."0Z)Z)Z )&Z(Z)$ ."0-Z) Z.Z "'BZ!-Z-"2Z-.*Z

y 2= Z( 22'(Z2), Zz ."&Bz

"(.Z*) -Z"(0)80-Z.1Z

(1) Bevelop the Fir@ (Financial) M&on Statement.

& Z"(("&Z' ( "( .Z/-1&&3Z*&3-Z Z)&Z"(Z 0&)*(Z.1Z "' W)O, &&Z"-")Z-. .'( .CZ
Lz, DNz )", M zZAr(z ) W) (BZ-2Z, -1&.CZAZ (("&Z"-")2Z) Z1Z "Z
"7/ &&3Z(-. Z1".1"(Z.1Z'), Z (, &zZ"™-")Z) Z.Z "/BZ(Z "(("&Z"-")Z) z.Z"'Z' 3Z
zZ)Z, 'z, ."Z "(("&Z )" M)(-Z.! Z&8YZ.NZ "' VI)L(,-Z.)Z*,-1Z).),Z )&Z (Z* )P
0"z "2) 1(,-Z, ), -Z'@Z\zll, BzZ!Z " V"-")Z-. (.2 3z2&Z( [, &8Z)Z™), .( Z
"(("&Z )&Z-1'Z-2)z'2™4  z*)"CzZ, | Z)-Z(Z'(, -z ""( 3cz'( 2)z%(, -Z
1Z "W, %z, CZ&™ZIZ ' WL"-%CZ),Z 2™4 Z.1Z) 1(,\W-Z+/".32"(Z.!2"'BZ )1 0,CZ!,Z

3Zzz"" MNZ 1 2z V'(("&zZ"--")Z(Z.!Z "' V)0, &&Z"--")(BZ(Z).!,Z1 ), -CZ
1Z o V(" &z 2 (& '@z Z-., "Z"(("&Z ( "(.Z+) -Z 3Z2Z@)$ .10z
"Z1Z "' V)0, &&Z-.,. "Z'( '( .Z*) -BZ

(2) Choose the Fidn(Financial) Sategic Goals andattical Objectives.

" Z1-Z& Z)Z1Z "'Z-& M(Z "(("&Z

1Zx, Z2)Z1Z") V)2, &. Z)Z"(("&Z'(
Y&Z )"~ ( .Z1zZ Mz oty MEt-)Z-. (.2 (Z)$ "0-Z&"83Z.)Z&Z.)Z.NZ- - 1&Z
" 0'( .Z2)z"-Z-, . "Z)&Bz!Z "(("&2)$ "0-z' 3z, .ZW)1z.Z "'Z), (4 -Z"-&CZ
N 1z"z'(  -Z"-Z.2Z)&" ")(-CZ(Z!) 1Z"Z,*)(-Z)Z"% R-$ .-Z"-|- Z"@Z!'* -Z:CZ;CZ
(z<BZz

9877 "( (" &Z ( (zZ(ziz vy



(3) Identify (Financial) &tngths, \Bakneses, Opportunities and Tdats.

121-2) z), "( . Z2"(("&z-. .'( ~ZLMZ"-/-  Z'Z'*.Z=Z (Z ZI- Z)Z 0& .Z.1Z
"V (&Z-, (-2 (Z1 W(---BZ Z' 3Z( Z)Z&)%Z).-"Z) Z1Z "'Z)Z" ( ."3Z2.,(&Z

¥, A -z (Z), -z "(Z)Z BZ “(("&zZ-. .'(  ~Z,Zl- Z)Z)I& .Z, MZ) Z (Z

Z ), Z)Z)\z tzyzo .MzZh) o 1ZazZ )t VE(("&Z )" M)Z )%, -Z)Z().) &R).Z

0, R "-CZlz4/$ .2)Z!* 7>Bz!*. 2?Z--Zz  "(("&zZ-. .'( .-Z(Z .")-Z)Z)(-., .z

1 ozlz "znz 23z az'(., )( . Zz*, -BZ-2Z-&CZ 'Z "(("&Z' -/, ZLBBZ-)&( 3CZ
*) " "&".3CZ ""( 3CZ&'+/"3CZ (28, MZZ)( . Z)Z 12!, Cz(zz!'( Z'@(Z P

-, 71"&&Z!( Z&&Z.'Z7).!,-BZ

(4) Develop and Eduate the Fir® (Financial) Sategy.

"(("&Z( Z  Z(Z&)-Z&™ &-Z- Z)Z'0-'( 2™, J(" "-z1"1zz1" Z0 ' .32)Z!, P
LMMBZ)'Z'( 0-( -Z1"&&Z Z&'+H"Z(Z -"&3Z)( 0, . Z)Z -ICZ-11Z-Z"( 0( )"-Z).Z."Z
%" -BZ 1,2 0-'( -CZ-1Z-Z, &Z-. .Z)Z* )l ")Z "& "-CZ().Z Z -"&Z)(0,. Z
)Z -Z(Z, Z)-", @ Z'&&"+"BZ!,Z, z'(0-'( .-Z.) Z*)0"Z " &Z,."(CZ&Z,"-%Z,.(-Z
11"& 7). -Z1"&&Z*, ) 0" ZI( , ."(CZ!" 1Z,"-%Z, /(-BZ) Z'( 0-'( .Z,Z* "&ZI1'&Z)!-Z
"(, -Z"(Z0&/Z)0,Z"BZ "'Z/ Z,),  -Z)Z * .8&Z),Z&(P.,Z"( 0-'( .-Z(Z 0& .Z
1'zl(z%, -( .Z0&ZL MZ.)&BZ (3Z)Z.Z!*. -Z. Z)&8J1Z)1-Z)(Z Z') &BZ ( CzZZ

32 Z), .Z)Z-3Z!.Z1Z)l-Z) ZY'Z) ZI-Z)%Z"-Z)Z)) 1Z)Z/-Z Z') &Z)Z 0& .ZZ
"tVL'(("&Z-, . 3BZ

1z Z) &z, Z"&Z'Z )./ MZ)Z J&zZ'( )YzZ- .'( -ZU* Z@ MEZ

1z Z) &z, Z"-M(I'  Z3Z\Z+-"-Z! 3Z(Z(1 ,ZL'* . ZA MEZ

1Z Z)&Z) .(Z 0& .Z'(, '( .&Z!( -Z'(ZZ") WI¥),.)&")2)Z'0-'( .ZU* Z98 MZ

1Z Z) &z* )% .Z!ZIl, Z0&-Z) Z2) ()-Z0 ' &-ZL !*. ,Z99MZ

1Z 7' &2Z( Z)2Z )" ( CzZIzz'(0-'( .-2)zV) ( )Z .-Z) Z, J(CZ-'4CZ
.'CZ.2Z., ( .CZ(Z&I""3R, +""(Z) Z1Z)*, Z*&-Z)Z*&-Z(Z), ( -Z)Z
), ( -ZLl*. -29:CZ9;CZ9<CZ9=CZ ( K7

e 7107 7Y &Z(Z%() 1&  Z) Z)1Z)Z )/ .Z*)*.Z )*")-Z) Z'0-'(  ~Z(Z
Y- (2" -, -CZ1Z, Z* *, Z)Z*&3Z),Z))&Z)ZZ1"Z, ( Z)Z'0-'( .Z*)&-Z! Z
“&) 32Z2Q" .32)Z Z') &BZ (&  Z"-ZZ"-I-")2Z) Z&) (Z(&3-"-Z'(Z'*.,29? CZ&(Z'Q-'( .-Z

"Z 1% Z9@CZ&-"(Z)*")(-Z"(Z '*.,Z9A  CZ (Z"0-'( .Z"(Z"(("&Z- .-Z"@Z'*..Z8 BZ!(Z
1% ,2:92"( .)/ -Z3"&Z/, 0-2)Z!&Z/-Z" ( " 3Z).-"P) PIP "'Z 2.,(&Z),  -Z(Z)*), P
A " -BZ"(&&CZN Z&-Z 1 *. 2" (Z)"-Z)%CZ 1 *. Z:CZ (-Z1"  1ZZ IM(, 3Z().R!, Z,Z &P
"N&Z ) -Z! .z 3Z2Z), Z), .(.Z)Z) 3Z(Z-N&ZzZ(0.Z Z"(), BZ

"(("&Z ( " .Z(zlz " A9



(5) Implement the Fir@ (Financial) Sateg.

"(("&Z'( -Z) (Z*& 3Z(@2Z™), .( .Z)&Z"Z'( "(Z.)Z"&'( . "2) Z@'0-1( Z
3BZ1Z™& (. M2 2) Z'(("&Z( (.2 3Z(& Z'(., MZ1".zZ * .&Z', P

%.-Z)Z, "-ZI(-Z, +I", Z)Z-P¥), ZZ-,. 3BZ( -z "z 1.Z)Z +" ZI-Z'( ..(&&3Z

%Z), )1Z.)yz)1.z'( 0-)-CZ ), "&Z (%-CZ.!Z ,Z, ".Z3-'Cz&" Z'(/, ( Z)*("-CZ

), CZ *("(2)@2) 121z "'2"-2), (‘4 CZ3Z"--I"(Z-)%-Z),Z)(-BZ

Z1Z* ) ~2) 2)."((Z(Z&&)  ."(ZI(-CZ "(("&Z'( 2., .Z", .&2),2(", .&8z1"1Z
"(("&Z', %.-BZ!-Z"(., M(Z )&Z Z-"*& 3Z)."((ZZ- 0'(-2)Z! %(Z ) .Z.Z3,Z
&) &Z (%BZ ,Z'Z)&Z'(0)&0Z), zZ-*"-" . z'(., ")zZ-1Z-Z, "(ZI-Z 3Z"-I'(Z) 1(, P

AZL +" 3MZ &"-Z'(Z¥.Z "'Z'Z)Z )'Z) Z-, -Z) Z-)%BZ

00.z*,  Z)Z™&'( Mz.Z "(("&Z-, . 3Z)z.Z "'z"-z)Z'(., .Z1"1ZO-Z*, .-Z)Z
1Z"(~Z (2.1 2ZY)-1)&BZ )Z 2*&CZ- ."(Z"(0( .), 3Z%&"32"Z).1Z2Z"(("&Z (ZI-"(~-Z

( (.2 "NZ(Z, M -Zh¢lZ, YZAZE ) MNZ(Z-&-Z %, ( Z)Z1ZZ-Z

1887 -Z.1Z" VL"(("&Z'( -BZ(Z " M(CZ"(("&Z'( -Z-Z% Z., P) -Z .1 (Z

S%-Z(Z 2% . Z, I(-BZ(Z)&Z.! Z (Z ZI- Z)Z 0& .ZIll, Z, I(-Z(Z"%Z"-Z.1Z.,Z

-l A, 2) 2%, -Z, .-CZ1Z-4$ .Z)Z'* Z:9BZ!, Z, Z)),Z%'(-Z) Z. P) -Z-Z1 &&BZ(Z
"y, (.Z, P Z-Z .1 (@Z))"  "-Z(Z, & .")(&Z ))-BzZ Z71'8&&Z( Z).Z -z) 3z 1Z

-3z, (.Z( -BZ!Z)%Z"Z)-.& 3Z ).Z'( "(Z )" r-Cczlz*zuz,  "(-ZI-Z

L ZW(  3Z (W.ZBZ&) UZ),Z& ")(&Z ))-BZ!, ), CZ)(Z), Z.(Z ).Z'( " .Z"Z)Z

Y .Z).Z(Z'( Z, & ."\(&Z ))-BZ

(6) Ealuate the Fir® (Financial) &formane.

"(&BCZ(("&Z ) *-Z(Z'( ), MZ., Z).@Z- Z)Z 0& .ZZ-, . 3W*, )'( Z(Z)Z
S(&Z'0-1( ZV( -ZMZ “Z( -Z)Z )*Z'@ZMZ1d, BZZ."-Z ), .CZ Z') &Z1'&&Z*)0Z)Z
zZv, "l&, &Z!8&* I&BZ

1Z, & ."0Z™), .( 2)Z.1z-"2Z-.*z"(&@  Z'(Z.Z'( (O Z%) -Z1'8&Z" Z *("(2)(Z

11 .z2"z "(Z'( BZ(Z.!Z -Z) Z"(("&Z'( "( .Cz.1Z"(("&Z )&CZ.1Z)$ ."0-CZ.Z
-, (1CZ1  %(---CZ)*™), (" "-CZ(Z), -Z(&3-"-CZ(Z)Z-, . "-Z ). Z(Z O0& . Z
1"8&Z " Z . )Z* )(&Z' ( '( .C3Z 2"&BZ"% Z).1Z "(("&Z'( ( Z(prz( P

(2 ), ~ZnZANZ, Z, M "&"32),Z.1Z "/BZ | Z)&&N-Z"-Z-., . "Z"'Z'( " Z

wgh 7)Z1Z "(("&Z, ), -Z 0"& &Z)Z.!Z "'BZ

1Z YD)z "Z "(("&Z( '( BZI"&Z&&Z-"27Z "(("&Z ( " .Z%) —--Z, Z™), P
(.Z(Z" 1~  Z'Z)-Z)%CZ1Z)I-Z)(Z. 1)DZ
9BZ----"(Z1Z ") W'( (&Z-, (.-Z(Z1 w(--Z!, ) 1Z21z-Z) Z)), "( . Z"(("&Z
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2. Alternative lerms of Busines
Organizations

LINDON ROBISON
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(Z'(8& -Z-11Z(-Z-Z1-"(~Z 2%(--Z(Z I "™-Z )Z-)yzZ. 3*-2) z('0"/& " '( Z
Y( .ZL MZ)( " IM(-BZZ* )&z  2%")(Z'-Z.!z&&) 1 &Z, | "Z'@Z!Z( )Z- @ 2)Z
120" \2) Z* )-Z-*), . Z3Z! .Z'()yBzZ )z 32&"Z | .M(-Z )Z3),-&CZ3)/,Z-*)-CZ
(2)1,Z *( ( ~ZANZ'  Z ,."Z )" . "BZ-Z) Z:89@CZ.1Z* )(&Z 2*.")(Z ) Z"74)Z
I "&z:8=BAZ " ")CZ3/Zz (Z, | Z3),Z.2 &Z( )YZ 3Z"1.Z&"™(ZZ-(, z | "Dz

"7 &&) 1 &Z 2*(--BZ

1z-(, Z | MZ-Z@)Y Z&8&) Z)Z8&&Z.2*3,-71NZ)Z(.Z" ."4 CZ(Z * -( .-Z.Z
)O.C(  MNMZ-" .Z)Z1Z.3* &Z. P | "&Z2*(--Z! .Z3/Z, Z&"&3Z.)Z! 0BZ-Z)Z:89@CZ.!Z
(., Z | "Z-Z[9:888Z),Z-"( &CZ[9gBEZ).Z! Z) Z!)-)&CZ(Z[ <B88Z)Z'," Z"&'(Z
$)"(.&BBZ!-Z, Z $-. Z((/&& 32)2"( &")(BZ Z3/,Z.2 P | "&Z2*(--Z, Z, .Z!(Z.\Z
-(, zZ | "CZ3z (z&-z!'z-*, .&3Z(Z | .Z1Z).&Z08&Z) Z1Z"."4 Z | .)(-BZ
4z MYZN& Z 2*(--Z )Z-'Z)(-Z-Z' " &Z2*(--CZ ,."(Z.3*-Z) Z.2-CZ
Y, . Z%., -Z 2*(-Cz(Z') .&Z ) .'I"Bz ..z, I"(Z #.,-K+ (K'(& Z3Z/ P
MNZ +(%K 1&-"(K'K .-, CZ®)."@),Z 1 %K"(@& CZI!zZYW .2)Z'()yz! Z

1'&&Z Z/- Z)Z &/1& .Z3),Z 1K%" "%"sK

'z, &ZY()Z.2Z'Z'Z(" . Z..-Z-Z &&Z2+(+ " Z2CZ ((z! .z'z*, (. Z.2Z
.2, --2-2.28&Z( )Z'(, --BZ@Z).-CZ+,l Z2-Z! 0Z1"2.2Z, .Z,'"Z )P
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-(.22z , -2-2.28&2Z( )z, --BZ ..Z-&-Z.2 -CZ*)*, .3Z.2-CZ-)"&Z- |" .3Z.2-CZ
(z"z-yz  --Cz-. .z'()yz.2 -Z,2Z, , -"02Z2.2-2 1-2-2zZ*, (. Z)Z) W'()Z
xnz.z.2 -zl 3z'(, -z1" 1zZ &' (Z'@Z)( W'( ) BZ

1)z" , (.2z.2z2, .2 -+, -Z'(& Z!Z O, Z.2Z, .Z(Z!Z), "(&z2.2Z,.Z "( Z &) 1DZ
0, Z.2Z, .Z°Z.27&" "&3ZKZ.2 &Z7"()Z
Y ™(&Z.2Z,.2°2.2Z, .Z7)(Z!1Z( 2.2)8&.2)Z.2 &Z'( ) BZ

'z 0, 2z2.2Z .2 * -( ~21ZT O, UZ2Z.Z! ZZ*"2)(Z !Z)&&,2) 2.2 &Z'( )'BZ!Z
Y, "(&Z.2Z,.7"-Z.1Z.2Z, .Z) Z"-Z*"Z)Z.)Z( 2.Z)&&,Z)Z.2 &Z"( )BZ (ZZ*), -"0 Z.2Z
-3-.'Cz.1Z', "(&Z.27, .71"8&Z1& 3-Z Z +/&Z2)2),Z, .,Z!(Z1Z O, Z.2Z, .BZ

'z, &Z.2Z,.Z-! 1&Z)Z89@Z.2 &Z'( )Z"-Z') 1(Z'(Z &Z;B9BZ

Table 3.1. Federal Income T ax Rates in 2018

Tax Bracket Married F iling J ointly Single

98hz , % .Z [8ZQZ[98=8Z [8ZQZ[L=:=Z

9hz , % .Z [9AB=8ZQZ[12<88Z [AC=:=ZQZ[;@88Z

thz , % .Z [7?C<882QZ[9:888Z [@®88ZQZ[@:C=88Z

<hZ , % Z [9>=B88ZQZ[;9=888Z [@:C=88ZQZ[9c288Z

chz % .z [;9=C8882QZ[<88888Z [9=2C=88ZQZ[:8888Z

=hz , % Z [<88 @882QZ[>88888Z [:88 ®88zQZ[=8888Z

;?hz ) % Z 0 ,Z[>88 B88z 0 ,Z[=88 @88z

lz)z\zx, ), --"0 z( ., 2)z'\z.2cz\z', "(&Z.2Z,.Z2"(, --Z2-Z3).,Z'( )Z'(, --Bz1Z
"-Z[9AB=82)Z.2 &Z"( )z )Z')" Z)W&-Z2 "&'(22%)'Z, /2, Z.2 Z .ZZ,.Z) Z98hCZ.!Z

( 2Z[-@C;=8ZL[e’88zQZ[@&8MZY.2 &Z"( )Z, Z.2 Z ZZ,.Z) Z9hCZ (Z-)Z)(BZ/**)-ZZ
Y Z )& Z! Z[9:8 @®882) 7.2 &Z"( ) Z"'(Z:89@BzZ

I"Z ., &Z.27&" "83ZNI&Z Z &I& . Z)(Z 'z'(, '( .2)Z'()Z-Z )&I-DZ!'Z 0, Z.2Z
L LZX"Z H&Z ). &Z.2Z&" "&3K.2 &Z'( ) Z°Z[9@C:?AK[9:8 B88Z/Z9=B:hzZ (Z.!Z', "(&Z.2Z,.Z
*"7)(Z.12&-2)&&,Z ( Z1)I&Z Z:hBZ

98hZ. 2Z)(Z ",-.Z[9AB=8ZL[98=8ZQZ[81Z"Z98nZ2 AB#+8Z"Z[ICASBEZ
9:hZ.27)(Z( 2.Z[=@C;=8ZL[2288ZQZ[@&8MZ"Z9:hZ2Z[=@ 248 B8 :B38Z
thZ.2Z)(Z(  2.Z[<:C-88ZL[9:8888ZQZ[?@<881ZZ:=hZ2Z[Q88Z Z[/?:B8Z
Total T ax Liabili ty on $120,000 = $18,279.00

z"-z", .(.Z)z"-N(z 1 (@Z'z,  "(&(Z 0, Z.2Z, .BZ!Z 0, Z.2Z, .Z"-ZI- I&Z
-Z" Z &8)-Z/-CZ1"1Z Z-"( &Z(I', CZ)Z!, .4 Z1Z* ¥, 2) 2).Z).&Z"( )Z.! .Z"-Z
.2 Bz(Z'( 3z--CzZ))1 0,Cz%, Z'(., -. Z"@Z\Z"( .Z)Z.2Z. Z1'&&Z Z*"Z)(Z(3Z " P

N&zZ'( )zZ! Z-Z,( Cz*,(1*Z-2Z, -1&Z) Z*) " &Z'(0-'( .BZZ.!-Z-" .1 M\(-CZ!Z', P
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"(&Z.2Z,.Z"-Z1Z*, " .Z, .Z)ZI-BZ )Z 2*&CZ-/*)-Z3 ),Z 0, Z.2Z, .Z"-Z9@B<Z*( .Z
(23)z, z"@Z.\z:z*, (.Z2.2Z, % .CZ(Z3/z, "0 ZZ[9888Z,"-BZ!Z " .")(&Z"( )'Z3 )iz
(Z1'&8&2 2.2 7 217", "(&zZ.2Z,.Z) Z:Z*, ( .CZ, &-Z) Z!Z 0, Z.2Z .CZ)Z! .Z3/,Z
"(, -Z'@Z ., P.2Z'( ) Z"-Z)(& 3Z[9888LIZQZB:MZ ZEEAL , "(&Z.2Z, .Z"-Z&)Z-"("" ( .Z1!(Z

) (2 Zm 2)Z.2Z | ")(-BZ I*)-2z3 )iz, z(Z)Z:z*, (.2.2Z, % .Z(Z3)Z )( P

" 1.Z[.C 888Z)z3/Z 0).zZ!" .3BZ!~Z | -Z3),Z.2 &Z'( )Z 3Z[:®88CZ0"(Z3)/Z[<<8Z"(Z

.2 -ZL:hz."-Z[:C 888MZ-)Z.1.Z3/,Z ., P.2Z)-2Z) Z31,Z )( ." I.")(Z"Z)(& 3Z[:B88LIZQZB::MZ Z[IBZ>8

Total Maginal Tax Rates

Z1 Z9( . 21z , &' CZ [-Z) Zlz+), "0 Z( [, Z)Z!Z , &Z.2Z) CZ.\Z "0z, P
"(&Z,.Z.! Z"("0"/&Z* 3Z"Z(,&BZ & 3-Z, .Z.(Z.Z , &Z', "(&Z.2Z,.BZ )1 0,CZ
1, Z,27), 72&08&2)Z)0,(( .Z)&& ."(Z.2Z, 0(/-Z.!(Z$-Z.)Z , &Z)0,(( BAZ " P
"NZ)zZ1lZ , &Z.2CZY)-Z*-)(&Z"( )Z"Z&)Z-$ Z.)Z- .Z.2 -CZ)"&Z " .3Z.2-CZ
, 2.2 -CZ(Z*, '*Z" .32.2-BZ. .Z.2 -20,3Z1.Z) .(Z/(Z'(Z.) Z<Z2QZz>Z*, ( .Z,( BZ)"&Z

" .3Z#B:Z*, (.MZ(Z " , ZL9B<=Z* (.MZ.2Z, Z-*&'Z .1 (Z"& 3,Z2(Z"& 3 CZ

(212, .Z)Z)-Z™& 3 -Z'-ZzB=Z*, ( ZL&P™&) 3 Z* 3Z)IZ.!1Z“&) 3,Z2(Z“& 3 Z
1 & CZ/-/ &8Z9=B;Z*, ( .MBZ:89@CZ.! Z-) " &Z-/," .3Z.2Z"-Z"%)- Z)(&3Z)(Z"("0"/&Z"( ) ZI*Z.)Z

[9:@C<88Z !, 2"-Z()Z' 2"I'Z"( yz&™ Z)z!z * , Z2.2BZ"3Z.2-Z (Z/(Z2;2Qz<z*, ( .BZ
', ), Czlz "0z, "(&Z.2Z,.Z)Z) NZ'(@Z'Z: <z*, (.Z , &Z.2Z,% .Z1)Z* 3-Z
)" &z- 1) .3Z2.271"&&E, &&Z 7)0,Z; ?Z*, ( .BZZ.!Z-'Z*,-)(Z1 , Z-&P"™&) 3 Z.! 3Z1)/&Z
Z1$ Z)Z(Z " ")N(&ZM=z*, (.CZ(Z2Z, "(&Z.2Z,.Z) Z)I&Z 2 7=87*, (.2)Z.2 &Z
"()yz2"(Z-)Z --BZ .Z-N&Z Z(). Z.! Z)(P'&Z) ZT&P™&) 3'( .z.2uz"-Z | "&Z,)Z
"(YzZ-$ Z)Z , &Z2.2Cz-z.)z "0Z', "(&Z.2Z,.Z2"(, --Z 3Z)(&8ZB=L9ZQZRMZ"Z=B@9Z
* o (.2),Z2) NZ'(@2Z)\Z: <z*, (.2.2Z, % .BZ-Z¥Z (Z- CZZ"-Z2.,'& 3Z"™), .( .2)ZI(, P
-(z11  z1Z "0z, "&z2.2Z,.72"-Z0@Z%'(Z "(("&Z'( ( .Z "")(-Bz
Braclet Creep

), "0 2.2z2-3-.-Z, z-%$ .Zz)Z@ZI(-, &Z I, CZ).(Z.. ZT, % .Z, *BUZ $ K
+) Z-Z (2" &P/ z'(, -2'Z.2 -Z.\! Z,-1&-Z"(ZZ&)--Z"(Z*, '-"(Z¥ 1.,2'@ZZ*%), -P
-'0Z2.22-3-.'BZ! 2" z2'-Z.! Z'(&MZ'(, --2.(Z)Z I-Z, ) 1&3Z+&Z"(, --2"(Z).1Z() P
"(&Z'( ) Z(Z.\Z*" -Z2) Z)-Z(Z-, 0" -BZ( &.")Z'(/ z(, --Z(Z'( )zH-1Z. 2* 3,-Z
")z vz',  "(&zZ.2Z, % .-Czu"'\z, | -Z, &Z .,Z2.2Z"( )BZ)-".Z(Z 2%&7) Z1)1Z
"(&M2Z, | -Z, &Z ., P.2Z'()Z(Z!, ), Z¥, '-"(Z¥ 1,BZ

)Z1Z & Z'2)Z*, 0"-Z 2%&Z1" 12Z.2 &Z'( )'Z) Z[9:8@88CZ."Z, &Z ., P.2Z"( ) CZ
AnZY, 1(ZY 1.,Z2%(Z) 3VEL)&& ,-CZ'-A &Z)Z1"Z + (K" (&K%, Z( 3Z 1K%" "%"-"Z1"1Z"(Z
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I"Z -Z"-DZ[9:8888ZQZ[9@C:?AZ ZB8BE ().! . Z1 3Z.)Z &/& .Z.1"Z*, 1-(Z% 1 ,2"-Z)Z'& P
"&37L97Q7  Z.2Z, .Z MZ.™-z1"Z, )--Z'( ) DZL9ZQZ9=BhM[9:8 ©88Z/Z[98FCIBZ

(&"Z-2Z (, &Z'(, -Z'(Z*" BZI*-Z! .CZ-ZZ/&Z) Z'(&.")(CZ! .Z( 2.Z3 ,Z'( &.")(Z1"&&Z
"(, -Z3),Z-&, 3Z98hB21 0, CZ-/*)-Z.! .Z"(&.")(Z1'&&Z &)Z"(, -Z.1Z )-Z) Z.)"(-Z3)Z/ 3Z
3Z98hBZ -Z Z/&.CZ.)Z*, - Z.1Z-" Z")I( 2)Z)-Z( 223 .,z! Z1, 7%, '- Z1-Z3 ,Z1'&&Z
, 4", Z2Z98hZ"(, -Z'(Z)-Z3 WZ2*(" [, -BZ)Z!Z )&Z - '@z , & ,Z2"*&CZI"-Z
1"8&&Z#/", Z 2% (" [, -Z) Z[98ITIZ." -Z998hZ Z[999@@BIBZ

)1Z&MZ- Z11 ZI* (-Z)Z),Z  )*& VI ., P.2Z"( )BZZ98hz"(, -Z"Z.2&Z'( )Z = (-Z
! 371"&&7)Z[9:8 B88Z." -Z998hZ~Z[9;:C888Z"(Z.2 &Z"( )'Z( 223 ,BZ &I& M(Z\Z )& W
L 2Z&" &M -Z)(Z1"Z(  1Z'( )'Z) Z[9;8@®88DZ

'z 0, Z.2Z, .2*"Z +/&Z ). &2.22&" "&3K.2 &Z"( ) Z"Z[:8 CAIN9;:C8882"Z9=B@=hz1!"& Z

1z, "(&Z.2Z,.Z*"Z)(Z.)Z&-Z)&&,Z ( Z1)&Z Z:hBZ /.  "(Z )& VI.2Z&" "&"-Z
)Z1"Z'( )Z& 0-Z.1'Z[999C 8=9CZ& --Z.! (Z[999&@98Z1!" 1Z"-Z1 Z)(  .Z, +I". Z)Z'"( ."(@Z

1Z-1z4, v(zZY 1.2 ), Z'( &MBZ@2).).,Z1 ), -CZ-2Z-&2Z) Z1Z )'(  ")2) Z'(&M)(Z
(Z, % .z, *zZ1".1z'(, --2)Z'Z 0, Z.2Z, .CZ!Z)*& VI*, '-(z% 1.2Z, | Z
'z z, )4 -z1z™  -Z)Z, % Z, *CZ(Z*")" &8Z $/--2.1Z.2Z-1 1&-Z( K)Z
I "-Z'Z@Z ..*Z)Z-)1Z),Z & ZM, 1-(Z%) 1 .,28)--21Z)Z, % .Z, *BZ

98hZ. 27)(Z ",-.Z[9AB=8ZL[9B=8ZQZ[81Z"Z98hZ 2 AM#BZ Z[ICABEL

9:hZ. 27)(Z( 2.Z[=@C;=8ZL[2R88ZQZ[@A&8MZ"Z9:hZ2Z[=@C;=8BL{PB8Z
“hZ.2Z)(Z( 2.Z[=<G88ZL[9;:B88ZQZ[22<881Z/Z:=hZ2Z[288Z"Z[9:89:BSZ
Total T ax Liabili ty on $132,000 = $20 ,919.00

Interest and Dividend loene

(., -Z2(z2), "(, 3z"0"(-z ( Z 32"("0"/&Z, Z (, &&Z.2 Z-Z), "(, 3Z"()'BZ(Z

2 22 ., -2 )Z (DI &Z) (-2 Z3Z-..2(28) &Z)0,(( .ZL)(-Z
, Z* "), 3Z(.-Z"-1 Z 3Z2Z/"(~Z).Z )O,(( .Z1'(Z".Z), )1-Z) 3MBZ/("™&Z)(-Z
L Z2%Z, YZ ., &Z.2-CZ1"'IZ% -Z1'Z .., ."0Z)Z'(0-)-Z'@Z" Z', "(&Z.2Z, % .-BZ

)-23 Yz, Z'(ZZ:=hz', "(&Z.2Z, % .Z(Z, Z)(-"(Z'( 0-"(Z[9C888Z"(Z"!,ZZ )* P
., .Z)(Z! .Z3"&-798hz* 73 ,CZL3"&Z (-Z!Z, .Z) Z, 1(Z'Z'( 0-'( .Z%)0"- M2),ZZ/(" P
" &7)(23"&"(Z@hz Z3 ,B2iZ (Z &I& .Z3),Zz ., P.2Z -1z &1z ,)yZ 1z'( 0-'( .Z3Z
4., MZ)zZ.2z&" '&".3Z)yz\Z ), P.2Z -1Z &1zZ,)Z 1z'( 0-'( .BZ

1Z )%, .Z)Z+ )0"-ZZ[988Z -1Z &1Z ), Z.2 -Z1.Z)(& 3Z[?=Z"-Z& .,z* 3'(Z.2 -BZ (P
1"& CZIZI("™*&Z)(Z"-Z  2%*Z, YZ , &Z.2-Z(Z* )0"-Z@Z[@8Z ), Z(Z ., P.2Z -Z
&NBZI"Z2"&Z'&&I-., .-Z1Z™), .( Z2)Z)-".(Z ., P.2Z -1Z &1Z-Z)*)- Z)Z ), P
27 -1Z &NZ1I(Z )" (Z'( 0-'( .2, J(" "-BZ
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z ), P.2Z -1z &17Z, /(Z QZ2 -Z AZ ., P.2Z 17 &7

W, .Z)Z [9B88LBIBIZ Z[988Z [988L:=hMZ  [?=BB8Z
(" &Z)(Z [9B3SLB@IZ"Z[@8Z (82 [@aB8Z

Z (Z&)Z' -+, Z@Z"(0-'( MZ,.L(ZI(Z*, (. Bz, (. z' - -Z-(, "4z
L @2, -Z9Z"(0-'(  ~Z)Zt , (.Z4Z (Z Z )%, BZ Z &/& .Z.1z2*, (. Z
L AZ 1Nz Z*"NzZ 202 Az &Nz, "0 Z/"(Z.Z*")Z"0" Z 32.12).8ZY Z
"(0-. BZ),Z 2%&Cz.!Z*, (. Z .2)Z L@Z!'Z )¥, .Z)Z1 -Z[?=K[9888" B=hCZ1!"& Z
15, (. Z,.2)Z 1@Z'ZI" " 8&Z)(Z1 -Z[@8K[9888"@BhBZ

1Z1Z, L(2)Z!'Z)-Z, Z 2% - Z-Z, .-Z) Z, 1(CZ"Z"Z&Z) Z)ZI(""*&Z)(Z"-Z
1zx, ., z'(0-'( .BZ

)-23 )zZ1 (. Z2)Z"(Z)Z ), P.2Z, .2) Z, 1(Z(ZZ )%, .Z)ZL + MCZZP,2Z +'OP
&(.Z,.2)Z, 2. .Z1)&Z* )0"Z.1Z-'Z L P.2Z,.2)Z,0(2Z-22.2Z, ZI""™&Z
YZL + WBgR'(Z+ T2/ .Z\Z ., P.2Z, .-Z) Z, I(-Z)(Z)Z )*, .Z(ZI(""™&Z)(-CZ

+ 19V WRA KCZ(Z-)8Z),Z.!Z )&&L"(DZ

mb

r
ch —

LBONZ (1 - T)

Dz 2=*&Z'I(""™ &Z)(Z, .Z2"-Z@hz-)z2.! .2),Z (Z"( 0-.),Z2"(Z.! Z:=hZ', "(&Z2.2Z, % .CZ.!Z
* P.2Z +I'0 &( .Z, .2) Z, 1,(2"-DZ
cb 8%

r® = ——— =10.67%
LB:MZ (1-0.25)

(Z)!.z1 ), -CZZ)¥, .Z)Z3"&"(Z98 B?hzZ1)I&Z* )/ Z.1zZ-'Z ., P.2Z, I(Z-Z.Z

(" &Z)(Z23"&"(Z@hZ  ),Z(2'(0-)Z"(Z.!Z:=hz.2Z, % .BZ

Interest Rid by Individuals

(., -Z*"Z 32'("0"/&Z"Z (, &&8Z(.Z.2Z | "&Z)Z* )& 2*(" ./, -Cz-1Z2-Z'( ., -Z
YZZ8)(Z)ZZ Z- Z-)&8&3Z),Z* -)(&Z., O0&BZ(Z*"™, 3CZ(Z™), .( .CZ *")(Z)Z.!-Z"-Z! Z
(., -2)0ZZY)Z), . Z7"Z718&83Z | "&Z,)Z.2 &Z'( )Z'Z "&(zI(Z"."4 Z | P
N(-BzZ!, Z"-Z&)ZZ&™ Z | ")Z 0"& &Z)Z-/ ( .Z& (Z'(., -Z* 3'( .BZ
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Capital Gains and Less

)Z(@Z M MZ- (D) .CZIZ "(Z ($KI%.KD,Z - MZ-Z+""")Z )-Z&-Z [1& . Z
X omomyCzarizhz . Z 32.2Z) -BZL)%ZO0 & Z' 3Z&)Z Z &, Z 3Z™, )0'( .Z)Z
x  "&Z- -BMJLZZO, .32)Z, -)(-CZ(Z- MZ', %.Z0& Z"-Z/-/&&3Z" , ( .Z)Z" .-Z)%Z
0&/BZ '(Z(Z- .Z"Z&I". Z ZZ', %.ZO&IZ, .Z)(Z" -Z)%Z0& Z1 Z- 3Z'Z!-Z*, P

Z"(Z0&IBZ Z1Z *, " ")Z"-Z +&Z)Z),Z&-Z.1(Z" ~Z)," "(&Z +I"."(Z )-CZ1Z, ,Z.)Z
1Z* " "Y/Z0&IZ-Z )+ MK+ )+ BZ®, " . Z0&IZ'Z 2 -Z) Z%-Z +"".")(Z0 & Z"-Z

Z)Z-Z )-%K ", BZ

"% 1"-CZ1(Z (Z--  \Z&"+/" ")(ZO & Z"-Z& --Z.\ (Z" .-Z))%Z0 & CZ1Z- 3Z.\ Z\Z- .Z1-Z 2*" P
( Z)-%K%(, K(Z "(DZ* .&Z&)--Z"Z))%Z0& ZQZ', %.Z0& ZL"Z))%Z0& Z'Z', %.Z0& MBZ
12.2Z, .Z),2'("0"/ &Z)(ZT&)(P.,Z * &7 "(-UCZ1"1Z, Z "(-2)Z- .-Z! 21 0Z (2!&Z
),2)0,2)(Z3 Z ), Z"(Z-)&CZ *(-2)(Z.! 2), "(, 32()Z.2Z, % B2Z.2* 3,7'Z)Z
98hz),29=hZ , % .CZ.1Z,.Z"-Z8hBZ),Z.2* 3,-Z"(Z.!Z:hCZ: <hCZ;:hCZ),Z;=hZ, % .CZZ"-Z9=hBEZ
D-2'zZ1z; ?hz, % .Cz.Z, .Z"-Z:8hBZ.l.Z, .-Z&)Z 2"-Z/ .Z ,."(Z-". ")\(-Bz'Z.2Z, .Z
xnZ)Z %, " M2, %, ZU-z0Z.2* 3WZ()Z.2Z, .z Z* " MZ1l -Zl- Z)Z1"&Z
"(Yyz, yZ'( )yz.2zx+ 3( .-BZ

[*)-23 )z, z"(Z.Z:<hz.2Z, % .BZ)iZ! 0Z$l-Z-)&Z-)Z&(ZL Z(OP *, "&Z- .MILZ
[=8 ®88BZ ! Z& (Z1 -Z*, !- Z=Z3 ,Z )Z)Z[;8 ®88BZ( Z3)/Z-)&Z.Z&(Z )Z'), Z.\(@Z" -Z

N%Z0 & ZLIZ*, 1-Z*"  Z"Z.I-Z - MDE1'&&Z,&'4Z Z *' .&Z "(Z) Z[=8®88ZQZ[;8888Z"Z
[[8 B88B2/,Z.2Z&" "&".3Z)(Z.) Z- & Z1"&&Z.1 (Z Z\Z *' .&Z "(Z."-Z.1Z  *' .&Z "(-Z.2Z, .Z),2'(Z
I"Z -Z[:8 ®88L9=hMZ"Z[8B8 BZ

*  878)---Z'-Z "-Z Z- Z)Z) - Z(3Z* .& "(-Z, &'4 Z.) .Z3 EZ)1 0,CZ"y3l 0Z(3Z
* &7&)--Z,""("(Z LZ) - .z *.&Z "(-CZ3/z' 3Z) - .2),"(, 3Z'()BZ Z3/Z-"&&Z!0Z
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4. Managing Risk

LINDON ROBISON
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Figur e 4.1 A Efficient Expected V alue-V ariance Frontier of | nvestments Represented by their
Expected Values E(y) and Variances
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Figur e 4.2. A normal probability distribution that describes pr  obability in ar eas divided to standar d
deviations fr om the mean.
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12 (Z(Z2*&-Z2).2"(-Z)(Z-. ( , Z 0" .")(DZL[9C=88Z]Z[<=MZZ[>8A>Z ( ZL[9C=88ZQZ[MBZ
Q[8A>BZ).Z! .ZO(ZN 1Z!1Z 2* . Z0&IZ"Z().Z!( z1'@). y-zZ1 ,z0, 2)0,zZ
1)Z* )(-CZ1Z-.( , Z 0""\Z1 -Z, | Z&)-Z;8hBZ&")Z().Z.! Z.Z -&-Z, Z'Z ), Z
1".1Z + ."(ZL<B<MDZ

Or $6, 500 — $4.506

By Y2

Y1Z"  "(Z.(2Z* )(-Z 1Z "(Z"(*( ( Z(z"( " &zl Z ((-2).  )y-Czi(Z
1Z-.(, Z 0""Z 71 )&z 71)/&Z +/&DZ

o $6, 500

L = = $2,055
<g=ra/ T v 10
f, 00, CZ ~-I"(Z Z(,&Z ™. I"(Cz>@hz)z.lz™"Cz.lz 0O, Z). )YZ1'&&Z,( Z
.1 (ZL[9C=88Z QZ BE=MZ "Z Q[===B<@Z (Z L[9C=88BEMZ ~Z[C===BZZ.! .Z 0(@Z.)/ 1Z.Z
2* . Z0&1Z2"2().2!( zZu@).  )y-z1 , Zo0, 2)0,Z.(Z* )(-CZ.! Z-. ( , zZ 0"z
1-z, /| Z8&)-Z) 0,Z?8hBzZ ["(Z.!Z0 " "&".32),Z Z*-)Z  32)0,2?8hZ 3Z)"("(Z.(Z

"(*(( Z"%30( -ZL"(Z  1Z) Z98Z"(*(( .Z")- MZ'&&-.-Z.1Z% 1.,Z) Z, I"(Z,"-%Z
3Z-1,"(Z"( *( ( Z,"-%3D ( .-BZ

@Z1z* O)-z 2%&Z1 Z-I' z) Z 1Z*, (Z )N ."I. Z(@Z +&z-, Bz)1Z-I'Z. 1)Z

* )(-Z "Z2)Z)Z2Z%, (A™Z(Z-, Z1Z"%Z(z 2* . Z, I(Z1 " \. Z 3Z.1"Z
A,z Z)ZNZ ) (—-BZ -z, (,292)( ." 1. Z0q2Z;8hz) Z1Z- .-Z(Z*, (.ZZ
) ." /. Z0.2Z?8hZ)Z.1Z/-"(--BZ 1Z*, (W-Z [ (~2Z, .2)Z, 12 Z2Z-" Z3Z(P

(  "(Z2"-%ZZA



yZ0 " &Z3 ZZ 2.A"1Z 2* . Z0&-Z(Z0 "( -Z).Z*, (.2)(2) Z62798hZ(Z ¢ ZZL=h\E)Z
1Z "-z*, (.Z(Z6 .2Z9hz(Z .'Z2Z:hMZ)Z1Z- ) Z*, (, BZ Z1(.Z)Z"(Z 2* . Z0&Z
) Z1Z*, (™2 (Z 1zx, (W-Z-!, Z)Z.!Z 2* . Z0&BZ!(Cz1 z1 ( .Z)Z"(Z.!Z0 "( Z
) Z1zZ*, (A"™z(z1z0 ( 2)Z I(Z 'z*, (,Z1 )&Z BZ

"-CZ)Z(ZMZ 2% . Z0&/Z) Z1Z*, (,"™Cz1 zZ1" '.Z 1z*, (W-Z)( ."I"Z 3z.1z*, P
(. 2)Z!1"Z ) ."I"\(-BZ &&Z.!Z 2* . Z, I(2) Z\Z*, (,-"Z 12-MDZ

g (Up) = wipn + wape = (.3)(10%) + (.7)(12%) = 11.4%

(1&czlzo"( 2yz2x . zZ, U(2zZ, )yz\'zx, .(,I'"™Z2"-Z2!2Z-/2) z\z'("o"/&z0 "( -Z
1&"*&"  Z 3Z\Z*, .(,-WZ-!, -Z-+/, Dz

e = Wioa, + wios, = (.3)%(.05) + (.7)%(.06)* = .002 = (4.5%)

I, 1)), CZlzZ-(, Z 0".")Z) Z.!Z¥, .)&")Z"-Z<B=hBZY-CZ.1Z* (,-1"™Z  (-Z99B<hZ)(Z"-Z

"0-'( ~Z(Z -ZZ-(, Z 0" Z /(-Z + &Z)Z<B=hz1"1z"-z&--Z.(@Z."Z-.(, Z
0" "2) Z, I(-Z Z8&)(Z +&Z)Z=Bnhz),Z>BhBZ Z )/-CZ.! 3Z1/I&Z! 0Z)Z , 2Z)Z!) 1Z.)Z
"oz* ) "-CZlZ1Z-1'Z" Z1)&Z Z - Z)@Z\Zz', -Z) 3Z) ."l. BZ

Reducing Risk by #chasing Insane

Z' 3ZZ" "1&Z)Z(Z'("0"/&Z "/Z)Z , Z1"1Z).1,Z"( *( ( Z"-2)@2Y)  1Z)zZ, Z*%) "-Z
(Z"%BZ)1 0,CZ(Z"(, ( Z)*( 3Z!.Z-),-Z'("0"1&Z  "-WZ,"%Z"2!( Z)ZZ'-, P
( zv,"rz (@Z | Z12)0, &&Z"-%F) "(Z.!Z"-%Z "(Z&, z(" -2y  Z'("0"/&Z ")-BZ
/I, 1), Cz3Z, 1&8&3Z-& "(ZI"(--Z, yz" ,(.Zz ), 2z, -Z(Z) Z" , (.Z3*-CZ

1Z"%Z -),  Z 3Z'("0"/&Z "-Z (Z Z&)-Z)Z( &"&BZ

).Z)-.Z"("0" | &Z (Z I-"( -- -CZ"(-/, ( 2) -Z2z1 32)z, 1 Z!"Z"%Z1(2).!.Z A
, 20.Z 0"& &BZ-, ( z-zz* . &z, ( '( .Z3z1M1zz Y*( 32,2)0,(( .Z ( 3Z*)P
0"-Z y*(  "\Z)ZzZzZ1"Zz0 ) .32)Z&---Z(Z 0,-2Z). Y-BZ )Z 2*&CzZ1 Z (Z*, '-Z

! &IZ'(, ( Z'(Z -Z1 Z )Z'&&CZ Z'(/, ( Z'(Z -2) ZZ'.CZ,Z(Z1N&Z&" Z'(l, ( Z)Z
Y,Z!"-z2"Z1 Z"CZ,0(Z'¢l, ( Z'@Z -Z2)0,Z 2*(--Z 2 Z"( )'CZ."™Z"(l, ( Z'@Z -Z)I,Z
&7 -Z ( & CZ(Z&)-Z( 32)1.Z 0,-2). )Z-2&(Z-Z1 Z, 71'&&"(Z.)Z*3Z-) )Z

)Z I Z.1 Z%)--" "&"37)Z&)--BZ1"-Z%"(Z¢"(-/, ( CZ", .Z"--.Z O0(.Z'-/, ( Cz"Z-" Z
( 2.BZ
"4 KM -HK/KTA > ) ZZ "Z1M 0Z1 &IZ )R- Z) ZZ,"-%3Z--.CZ1)-Z0 &/ Z

"7 Z(Z)Z -Z-. .Z) Z( [, Z(Z4 ,)Z'(Z)Z1)-Z-. .Z) Z( [, CZ(Z" P, Z- .-Z0& Z Z gz

&-7) Z1Z-. .2) Z( 1, BZ(@Z"'(-/, ( Z)*( 3Z"-Z1'&&"(Z.)Z -),Z.)Z"-%Z) Z*)-" & Z8&)---Z
) Z1 &1Z'Z2'( Z)Z(Z'(, ( zZ* "'z7 BzZ!Z"'ZI-Z M2 Z 2", ( z
x "'Z7  Z2.Z (Z* 32)Z0)'ZZ"--.,Z1" N.Z, ["(Z1Z& 08&Z)Z%-Z ,."( .3Z+I"0 &( .Z1 &.!Z

>82Z(  "(Z"%



& 1z.1z&08&Z.."( z1".1z(0z"-/, ( z )0, Bz'z "z (Z'(, -Z2"-Z ,."(.3Z+"0&(.Z
"(yz 3z, 1-(Z', ( Z"Z7aZ7BZ

PR)-Z1Z "ZUZ ) N(ZZ ), ("0 Z'Z', ( ZM&'3Z(Z Z*, -( -Z1Z0&lZ) Z
1Z " W&M &Z%, ), .3Z "(Z'(/, BZ)Z.\Z "(Z.1Z'2"IZ"(, ( z+, "z7 20 Z.Z
"'z (z* 3z1'W.z, 1"(Z" -Z ,."( .3Z+"0 &(.Z"()CZl Z)'Z.Z NZ ."2Z"*& 3 Z
"(Z &Z<B:BZ

1z .'271-2.1)Z%-" &Z-. .-Z) Z( [, CZ1)ZY) -CZ(Z)Z" , ( .Z%-" &Z). )-BZ!Z

- .2) Z( 1, Z, ZLIMZZZ-. . Z,L£Z(ZLMZ ZOP, Z-. .Z,-BZ1ZY)" -Z, ZI 3Z'-/, ( ZL)' Z VZ
(Z, "I, ZLYy' Z .MBZY)' Z &Z-Z-& . CZ\Z). )Z'@Z)\Z-.  .-Z,8UZ ,.Z-2'(""&Z
1 &13Z 27 8B&-Z(Z'(-/, ( Zz* "IZ7 BZ"-Z,-1&Zz"Z)."( Zz [-2"2Z2".Z)-Z) [, CZ!Z
", ( Z)*( 3Z"I--21Z "'Z )Z"-Z&--Z(Z, "0-ZZ"%Z*"'BZz Z., Z"-Z()Z" CZ
1Z, ( Z)*(  3Z*3-2),Z0Z&)---Z1V"& Z-"&&Z ((Z)Z"(/,  ( Z*, "I'BZ (Z))z-. .-Z!Z

niZH, L2, ( ZF 3-ZZ%"'BZ CZ)(Z!2)),Z'(Czlz "'Z " -Z)Z, '@, z
L)z .MZ(z0Z",Z) /-CZ.Z "'Z1'8&Z Z& .Z1"1Z).\Z" -Z- Z1 &\Z gZ(Z" .-Z,"-%3Z1 &.Z

Z(Z1"&&Z! 0Z- 0 Z.1Z"(-,

( z

4

[-Z2".2"( W.Z*) - Z"(,

(

Bz)1 0,Cz"z27Z

)-2) /, CZ!1Z''Z1"&&Z8&)- Z*Z,"-%3Z1 &'Z BZ'-Z, -1&-Z, Z-I",|"4 Z &) 1BZ
Table 4.2. Decision M atrix f or | nsur ance Versus No Insur ance with a Discr ete Disaster Ou tcome.
-z
-h) 2 2 Z) & .39 y-Z 132, ( MZ Z) W.ZBZ'(, ( MZ
M. )-Z M. )-Z
LMz Z 8Zayazoz 1z 7% 8z
L.MZ(Z, Z BZQK Z 3Z §NZk 17 gz
Z\z* ) "&" .32)Z2",Z2"-3ZA Z\z*, ) "&" .32)Z()Z2", Z2"-29Z2QZZ.! Z2* Z20&/-2) z'\z.1)zY -Z
LMZ(ZL -MZDZ
pad (A1) = W + Wy —
(z
e ards (A2) = pWo + (1 —p)(W + Wy) = W + Wy — pW
1z" , (2 .1 (Z LMZ(ZL MZZz z 2* -- Z-DzZ
e’ (A1) — E(Az) = pW —
zZ'z ""YZ'% ,Z1 -Z,"-%Z(l., &Z(Z zZ .1 @*") -z - 2)(z!"z 2* Z0&/CZ2.'Z
2"z Z &" ( ZD)I&zZ* 32),z)\Z ", Z'(-l, ( Z1)&Z Z) ZZ7CZ(Z-2&)(Z-Z7 BZIZ'Z&"( .Z
W&z z ..,2) z¥, '-"(Z2"(, ( z)(z0).z#, BN ACH ( Bz
)Z"&&/-., . CZ-I**)-Z.! ZNVZ &" &Z*, ), .3Z1-Z 2Z2Z[988B88Z (Z )Z2Z9hBzZ !(Cz.!Z)-.ZZ

&"(.2)&zZ* 3Z(Z,

%P 0(Z -

2)2"z2),z2! .z 2*

Z0&/-Z1)/&Z Z )

2\ Z1BML[98888 MZ~Z

(  "(Z2"-%Z29



[90B88BZ (Z'(-/, ( Z¥&" 3Z1-Z 0"& &Z),Z&--Z.! (Z[9C888CZ.!Z&" (Z1)/&Z Z O"- Z)Z*, !-Z
12, ( BZP%-Z1Z&"(  .Z%Z"%D,-Z(Z& 3-Z1%Z .Z("!.Z1), 3'(Z ).Z1Z*-" = "&'3Z
) ZZ" CZ(Z*, '*Z1Z&"( .Z-Z1'8&"(Z)Z8Z(Z " "(&Z'(I, ( Z* ™I'Z - @)z P
"NZ) 2Z(Z Z+&Z)Z 1)C MZ[9=8Z.)Z%(F.! .CZ(Z' ... Z1! .CZ\Z). )Z1'&&Z Z 7 sRZTNZ
) C MZ~Z[9@BBZ]Z sXZ[9CIBZ

[VKM A > Z(Z),Z1ZY-2M, (.Z)-Z) Z'¢l, ( Z 0"& &Z.)Z"('0"/&Z (Z ",-Z
"7, 002", ( BzZ'zZ (, &Z*"(™&-Z) Z,0(0Z", ( Z (ZZ )& .BZZ-" 2Z
Sgh v 70 -Y2) Z,0(Z',,  ( z1"az"-, .Z). ) -BZ

-2 (Z).  )Z, YZZ, YZ), ")Z"ZZ/"%3Z0( .Z1'Z., Z*-" &Z). ) -DZ(), &Z
"()Yz 2¢cz,0 Z'( )Yz 24!, zZ-zz*, (. Z .1 (2(Z(Z4 ,)CZ).ZZ"&Z,)Z, -&"(Z
"(22Z8BZ .Z)7% ) "&" .3Z2)2ZZ)PZ .Z)1Z*% ) "&" .32)Z22Z).BZ(Z&Z.!Z* ) "&" "-Z) ZZ"&Z
V2 (Z4 )2 ) Z ZL9ZQ2) 9Y. MBZ

12"/, ( Z%)0" Z)-Z0.Z1&& 3Z)*(-  .Z ),-Z )Z.!"Z&--Z )Z), &Z'4, Z, -)(-EZ
13zZ1( .21z ) 2)z v Z)'Z&)--Z  ),Z0.Z% )I'(ZZ0), &Z, )*BZ

227, -18&CZ&)-2,0(/-Z, Z)&3Z)*(- . Z 3zz*, ( .Bz/, ), CzZ.,Z"ZZ)*& . Z
x ) -z)Z ."(Z1 2"-727(),)&z3" &2 Z*) -Z2BZZ"&Z,)Z). )Z) [-CZ!Z "'Z

"0-Z 23,2 7%, (.2)Z1! Z'Z(),'&& 3Z (-BZ ZzZ*,"&Z yZ). )Z) [-CZ1(Z.!Z "'Z&)Z
(Z 2Z -Z1Z'l,  ( Z)*( 3Z*3-Z22)Z1Z ") W&)-Z.,((-Z + &Z)Z 2L9ZQEBZ

Z - zZ'z, 0(Z'(, ( z+), z-" Z) 0212 )-,/ .Z &Z<B;BZ
Table 4.3. Decision M atrix f or Revenue wi th | nsur ance Versus no | nsur ance with D iscr ete Outcomes.
n -z
-h) 2 2 Z) & .8nz). )z /32, ( MZ Z)( W.ZBZ'(, ( MZ
Y. )z Y. )z

L oMZ /&&FZ ) oz 207z 2K

L. Mz* " &Z )*Z )z 207% 2K

L.MZ)*Z "&/, Z LOZRAE: MZ 207% 8z

)Z-)80Z)Z7.A Z + .Z1Z 2% . Z0&Z)Z!Z. 1)Z1)" Z)*")(-DZ
i<go®1 (Y — 7s) + (1 — p1)(6y — 75) = pry + p2(7y)
(Z)& 0'(Z),21Z'-/, ( z* "'z7 .4 Z"(DZ
Bavs = [0(1 —p1) — P2y

)Z"&&l-., . CZ-**)-Z 2Z°2988Z (Z 22-2=8Z-)Z.! .Z Z"Z=8hBZ --/'Z.! .Z.1Z* ) "&" .3Z)Z Z(),' &Z
"( )'Z"-Z>8hCZ.1Z* ) "&" .3Z)ZZ*,."&Z )Z(ZZ, | Z'( )Z"-Z;8hCZ(Z.Z*, ) "&" .32)ZZ
y*& .Z, )Z "&, Z(Z(Z"( ) Z"-Z98hBZ "(&BCZ --I'Z.)\ .Z3.,Z, O(Z"¢l, ( Z*&" 3Z)O0P

>2Z7( (Z"%



-Z 2208h7)Z&)-Z,0(/BZ Z, -.
", ( z*, "'z1 BZ

Z1-Z )" )-Z'@Z &Z<B<Z(Z.!(Z)& 0Z)Z.!Z, %P 0(Z

Table 4.4. Decision M atrix f or Revenue Insur ance Versus No Insur ance wi th D iscr ete Outcomes.

Yy -z
D) 24 2 Z) & .8nz). )z /32, ( MZ Z) W.ZBZ'(, ( MZ
Y. )z Y. )z
L VZ /&8PZ ) 27>8hZ 277229882QZ7 2279887
L-MZ* " &Z )*Z ). 2Z;8hZ 207722@82QZ7 22787
L.MZ)Z "8, Z LOZRF: MZAZ98hZ 207727@82QZ7 8z
"(&BCZT-)&0Z)Z1Z, 9P 0Z'(, ( z* "Z7-DZ

we;vgTs = [0(1 = p1) — p2y)]y = [(:8)(-40) — (:30)(.5)[100 = 17

(2).1.z21 ), -CzZ'(
)"z -

I(.,z1z

Z )&z
7'(Z &Z<BB

), Z)Z* 3ZPZ.)Z9?hZ)Z'-Z(), &Z"(

4

Diversifiation of Firm Investments

)Z-Z,

00z, ( z

(0-)-Z, , &ZN&Z'(0-'( .-Z'(Z-)&.")(BZ( CzZN&"(ZZ"( &Z'0-'( .Z3Z-&Z 3Z 20, 3Z
S%BZ)-Z'(0-)-Z ..*Z)Z, | Z"%Z3ZN&"(ZZ, .)&)Z)Zl1)2).Z), MZY-'( .-BZ "(Z

Z,"%3Z"0-'( .Z)ZZ¥,.)&)Z)Z"0-'( .-Z' 3Z .&83Z -Z1Z"%Z) Z.1Z%), .)&")Z1"!I P
Y.Z 0,-&3Z MZlzZ 2 . Z, [(2)Z)Z®, .)&)BZ Z"&&l-.,.Z.\Z¥"( .Z.! .Z "(Z,-%3Z
"0-'( ~Z)Z2)( WY, .)&")Z' 3Z , -Z"%Z1"1Z(Z 2“*&BZ

&+ %% K'K.%,,> ZM-21 Z)Z(32'0(Zz 3z., Z, Z., ' &z1 1,Z2). )-DZ

1, Z' 32 Z,%Cz., Z' 3Z ZZ"2Z)Z&)I-Z(Z-ICZ(Z), Z' 3ZZ.," '.Z-( 3Z-%"-B2Z
gt 3CZ--'Z).Z1Z* ) "&" .3Z)Z 1Z). ) Z"-Z9 K;BZ Z"'Z1))- Z)!. )-Z *(2)@Z.!Z

1 1.z .Z (Z(0-Z'@Z, &&-2).Z-( &---2),Z2Z"27Z) Z.1Z.1)BZ).z'(0-'( .-Z'Z/', &&-Z
(Z-( &--Z (2@ 2 . Z, .2)Z I(Z +&Z)Z98hBZ!-Z, -I&-Z, Z-I"'4 2"z &z
<B=Z &)DZ

(  “(z2"-%zz;



Table 4.5. Expected Returns and V ariances on | nvestmen ts in S unglasses and Umbr ella

won )z 1,(-2)(Z )z L(-2)(Z
1z-. .-Z ,) "&" .32)Z " wlZ . " 1z "
e 32). ( &-—-2'Z12Z 882212 Wea s N oA
22DC:C:DZ 1az lz | O STEE | ares
"z Kz 8hz 8hz B=8MZ]B=L:8hMZ"Z98hZ
/(lef‘%’ z(z x:z 98hz 98hz B=L98Z]B=L98hMZ"Z$8hZ
I( 3z Kz 8hz 8hz B=L:81Z]B81MZ"Z98hZ
. - B=L+ MZ]ZBs MZAZ
. v L+ MZARL 9/Bh 27 L+ MZABLML:8hZ]Z| B!
2 .z L@@ o-( bz 98hZ]Z8hMZ'®8hZ | 98hZ] BhMZAZ98hZ i'gémg?%ghg;hz
(, Z 0""2 z /(DzZ @B9>hz @B9>hz 8hz
yrza Z1(Z" .Z,"(-CZ, L(Z)ZI, ~ &&-Z"-Z0), &ZL:8hMZ/Zz.Z, L (Z)ZH & --Z"-Z&LCZ
8hBZ1Z, 0,-2"Z./Z11(Z., Z,z," 1 .Zd( 3Z-%" -EZ.Z,1(Z)ZI, = &&-Z"-Z&YIBhMZ1I'&Z

1z, 1@z &-—--2"-Z 0), &Czi8hBZ'!'Z-.(, Z 0".")Z)z).z'( 0-'( .Z+ &DZ

e nzy/-33(0 — 10)2 + .33(.10 — .10)% + .33(.20 — .10)2 = 8.16%

Y1Z -/'Z)  Z1Z "'Z'0 -t ot Z(Z, . ZZ%,.)&YZ"(Z1"1z=8hz) Z'-z"(0-'( .-Z1, Z'(Z
A &---Z(Z1Z).!z=8hzl , Z'@ZI', &&-BZ!Z,-1&-Z, Z-"  Z'(QZ.!Z&-Z)&'@Z) Z &Z
<B=BY" z.! Z.!Z, [(Z'Z 'Z-. .z"-z98hz [-Z11(Z,  [(-Z)(Z&) 1Z)Z-( &---CZ, 1(Z)(Z
I, &&-Z,Z 0), &Z(Z0" Z0,-BZ ).Z&)Z.! .Z1'&Z 1z'(*0"/&zZ"( 0-'( .Z2!-Z2Z-(, Z

0" "Y2) Z, /(Z + &Z)Z@B9>hCZ.!Z,(Z)(Z.!Z*, .)&Z"2)(-.( .Z(Z.1Z-.(, zZ 0"z

) Z%), . )&")Z, 1(-2"-Z4 , )BZ

I<B;< NZ\/33(10 —.10)2 +.33(.10 — .10)2 4 .33(.10 — .10)? = 0%

MZ"Z(Z 2.,'Z 2%&Z) ZN)1Z "(ZZ,"-%3Z"( 0-'( .Z' 3Z J&E&3Z , -Z.Z "' W "-%BZ
)1l 0,CzZ.I"Z0), &Z, -&Z) [, Z [-Z2.1Z, I(-Z)ZI', &&-Z (Z( &-—--z1 , Z*, P
&Z(z( "0&3Z), &. BZ

(+"" K& ,.+ >Z)Z Z*,  .8Z(Z( "08&3Z), &. Z' (Z.! Z, I(2)@)N(Z'( 0-'( .Z

"Z7)0Z"-Z (Z 322 .8Z-'Z')( Z-z12)1.z( 0-'( .Z“Z &1z"-Z (Z'(Z)!Z-'Z-.  .BZ

(z 4, 2)Z), &M2Z .1 (Z.1)z.()z0 [ &-z-z1Z )0'( Z -, BzZ-"(z!Z). P

Nz, )z z", &&-Z(Z-/( &---Z 2%&Cz1 zZ "(z!Z )0,"( Z-DZ

><AZ( (2%
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1

+

Wl Wk W W~

(0% — 10%)(20% — 10%)

(10% — 10%)(10% — 10%)

+

(20% — 10%)(10% — 20%)

(—10%)(10%) = —.00666

N~ ———

I<B;=NZ

)zl zlz)o( Z"-Z"&,Z)ZZ0'( Z' -+, Z2 *Z! Z'. Z) ZZ 0".Z,)Z.!Z

2% . Z0&IZ "(Z-+, Cczlz 0".)Z )zZ)IZ0 " &-Z"@Z.\Z-'Z-. Z, Z1&™&" CZ-)Z.Z
)O"(  Z' -+, -Z1l 1,Z1Z. 1)20" &-Z, Z) 0'(Z'@y-" .Z". M(-Z,)z."Z' (z
I "0Z)0r( MZ),Z1l.1zZlZ 1)20" &-Z, Z) 0"(Z'@Z!z-'Z" Nz, )yz'"z (Z
L¥-""0Z)0,"( MBE™-4 ziz" ,( zZ .1 (Z0O,)( Z(Z )or( Z -, -Czu(Z
&1& "(Z0 "( Cziz-+, Z 0".")-Z,)zZ!Z (CZ(Z2-2Z, -1&Z28&8Z0( -Z, Z*-" "OBZZ
) ., -CZ 0".")Z"@Z )0, ( Z' -, -Z,Z0zZ-+, Z1"1Z&&) 1-Z.'Z)Z Z*-" "0Z)Z( P
"0BZ).Z) .Z1Z "-Z(Z), Z.)Z'@Z)Z )0)( Z &I& M(Z"@Z + )ZL<B=MzZ1Z( ."0Z
1"&z.1z- )(Z.,Z1 -Z4,)BZY-CZ.1Z )0, ( Z)Z"0-'( .Z"Z-N &-—--Z(ZI', 8&-7"-Z
( ."0BZ

0")/-&3Z.1Z-/( &---Z (ZI', &&-Z2%&Z"-Z-"&" " Z)Z"&&J-., . Z Z¥)"( .CZ.1.Z,"-%Z"F P

& &3Z &™( . Z  1-z)Z, U(Z, yz.!zZ. 1)z"(0-'( .-z! 0Z*, Z( "0Z), & .")(BZ
17& 08&2)Z), & ")z .1 (Z, I(Z-Z -, Z32!Z), &.")Z ) ""(.zz "( z-DZ

C’ov(ris, TZU)
p - 0,50, .U
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" Z1Z% ZF, MI&Z( )2) Z)Z)%Z0 &Z &( Z-! -CZlZ J&Z'( )'Z

- ZLMz(zMz-. .'( 2)Z-Z &1BzzZ, ,2)z!-Z-Z ), "( . Z"(("&Z
- (0 ~zZLMZ o -zZd 3Z,Z°(, *(( .Z(zavzE )Rz ) M-zZ)z 1z
), RI"Z )"-( 3R (ZZ -"&3Z! % BZZ " ")CZ)-"-.( .&Z)-.) . Z 2Z
(21 &*z/-z" ( "3z 1, "-Z'@2)z .BzZ(Zl! .Z)&&L-Z1Z -, Z "'Z "(("&Z

- .'( Bz

The Balane Shet

'z &( z Z-" -Z!1Z " W -R1U Z1Z"'Z) 1(-2).Z ) . )&BZZ &)Z&"-Z.1Z&"-Z
)Z1Z " WL 2 )2 zZ 7 &&Z&MU&M-BZIZY ., ( Z .1 (Z-—- Z(Z&""&'-Z
+&Z( Z1), 1Z(Z, * -( ~Z!Z "' W +/".3BZ!Z &( 2z ZZ)(-] . Z.ZZ%'(.Z'@Z"CZ
BBZ.!Z&-Z 32)2.1Z3 ,CZ&(Z-)Z)Z -." Z"Z2-2Z-(*NZ2) Z1Z"' W'(("&Z )" .")(BZ

@Z!z &( Z' z* -( . Z'(Z)-Z&-CZ1Z08&Z) Z- .-Z(Z& "&'"-Z"-ZZ)"( "\2Z) ZI, P
,(.Z(Z)%Z0 & -BZ)(P.,Z - Z,Z, ), Z .ZI"Z)%ZO & R."Z*, ~1-Z*"  -Z&-Z

rM& .z * "™z . Z32.2Z)-BZ )-z& '&"-z(Zl, (.Z- -Z,208& Z Z
"zl (.Z0& -BZ

1z, &(Z*'(™&Z )Z Y- MZ(3Z &( zZ-t Z-Z1ZI'(  .&Z ) M(Z + .)(DZ

— 2ZAZU€M-ZIZ 4+ 3BZZI(( .&Z M( MZ H MNZ &, -Z) 2 1Z) Z1Z VW
~Z1-Z2Z "(( Z".1.Z 3Z&" & -ZLI(-Z-&"  Z 3ZN)-Z).-"Z1Z "' MZ).Z/".3ZU(-Z

& Z 3Z1Z "' WI)A(,- MBZ, )0,CZIZI('( .&Z M (Z + MZ-*, .-Z1Z "W
~Z)Z" -Z&" &M -Z(Z +I".3Z)Z)Z &( Z' BZ Z (Z! WZ.IZI('( &Z M Mz

+ ")Z 3Z(0.(Z.! .Z.!Z).&Z08&Z) Z-- -Z +/&Z.Z.).&Z0 & Z) Z&" "&"-Z(Z +I".32),Z Z
3 ,21Z&( Zz! Z7-Z&l& . BZ

& Z=B9Z%), .-Z:89>CZ:89?Z (Z:89@Z3P(Z &( Z-1 .-Z)Z.Z! 3%.! " &Z*)%" ., 32"'Z
&&Z "/&" .3Z/-, 3BZ( Z1Z71'&&Z . &3Z/-Z .Z-)" . Z1".1Z.1-ZI 31 " &Z''Z(Z
Z)Z1Z "'z, +( .&CZ¥1'&&Z,,2)Z".Z"(Z.)ZIl, ZI(Z1Z , ) 3Z BZ!(Z, %, .(Z
&( Z  -Z)Z/&™&Z3 -CZIZ &( Z -Z'(@Z)-Z. 2.Z1"&&Z** Z"(Z'(, -(Z."Z*)")-Z
)Z& -zZ1, (.2)Z)-Zl, ( .DZ:89>CZ:8%2(Z:89@Z"(Z.!Z-Z) Z BZ

BZ=Z2"(("&Z . .'( .- ZAZB9



Table 5.1. Year End Balance Sheet f or HQN (all n umber s in 000s )

Year
Balance Sheet
1231/16 1231/17 1231/18
4z (z, %. &Z 1" "-Z [9C:887 [A:8Z [>88Z
¢ -2 "0 &z [9C=>8F [9G-<87 [9C:887
(0(.), 3z [;C9=82 [;C?=82 [=C:88Z
)--Z "0 &7 [8z [8z [8z
CURRENT ASSETS $5,910 $6,320 $7,000
* " &Z)(P.)Z- -z [.C:78Z [:CAAS2 [:C?98F
YP *, " &Z)P.,Z- -Z [2987 [>A8Z [>A8Z
LONG-TERM ASSETS $3,980 $3,680 $3,400
TOTAL ASSETS $9,890 $10,000 $10,400
)-Z 3&Z [9C<88YF [oCc=88F [9C:?8%
Ly (.Z2),"NZ Z [288Z [=88Z [<=8Z
M -Z 3&Z [:C<88Z [;C888Z [<B88Z
A A4 [@78% A=@K [@@4z
CURRENT LIABILITIES $5.370 $5.958 $6,600
NONCURRENT LONG-TERM DEBT $2.560 $2,042 $1.,985
TOTAL LIABILITIES $7.930 $8,000 $8,585
ez &z [9A88Z] [9A88Z [9CA88E
Sz (2 [>8Z [988Z Ll{@=mz
TOTAL EQUITY $1,960 $2,000 $1,815
TOTAL LIABILITIES AND EQ UITY $9,890 $10,000 $10,400

@ZZBZ=2"(("&Z . .'( .-



Assets

~Z,* -( .Z0,3!(Z) zo&zZ.) Z.1Z "Z ) .)&BZ - .-Z! 0Z08&Z.)Z.1Z "'CZ')-& 3Z

-z 3z -( Z1 Z (ZZ- Z)Z (, .Z ((-BZ!'Z ") WL - -Z,Z.3* &&Z&"-.Z
"), Z) Z&+""3CZ)Z(.(-Z)Z -BZ(Z).Z --Z- .Z&['"3Z *(-Z)Z.Z -2)Z )-2) Z
)0, ."(z!1'2)z -BZ

A+ K-> K, (Z- Z,Z -Z(Z( P -Z- -Z) Z,Z2% . Z)ZZ&+I" . 2),Z ) P
0,. Z)Z -1ZI(z'1Z( 223 ,BZl, ( .Z- ~Z,Z.3* &8Z- .-Z1)-Z&"I" .")(Z1'&&Z().Z-"P
" (.&8Z2" 212, M2 z1zZ"BZ Z-" Zl, (.Z- -Z( 2.Z'Z.)"2Z), Z) Z&"+I""3CZ

2Z1"Z( (-Z)Z -BZ

Z 42 &(  -Z, Z!Z ") W)-Z&+"Z- -BZ

1Z . %.&2Z- 1" "-Z, 2%, -P (Z*"  -Z1")Z&)1Z"-%Z)Z&)-(Z*"("*&Z(Z (Z - P
"@Z Z)(0,. 2)Z -1Z2"Z( BZ

1z ) -Z, "0 &Z'(& Z )*& . Z-&-CZ)z1M"izx 3 ( .z!-Zz0Z (Z "0 BZ

1Z ).-Z, "0 &Z, * -( .Z), P.)Z&(-Z\Z "Z!-Z' Z)Z).,Z.) Z,22 . 7)22Z
L *NZ1N(ZZ y(z3 ,B2).-Z, "0 &-Z, Z"), .(.Z)Z"-Z )Z1)Z&("(Z
Y 3Z(Z (2 ., -2)(Z)"Z8&) (-Z-ZZ-" (" " (.Z-), Z)Z'()BZ

1Z "(&BCZ( )"-Z' 3Z Z) Z1)Z%"(-BZ (Z%"(Z) Z'0( .), 3Z*, -( .-Z.1Z0 &Z) Z"(*.-Z)(Z
1(z) .z @z 'zl zn) @22 12y Z)-BZZ- ) Z%'(2Z) Z'0( P

), 32,2%)] .-Z0"& &Z)Z-&BZ(0( )"-Z, 2) .(Z\Z& -Z&'+I"Z)Z)1Z "' VLI, ( .Z
~CZ(Z.!"20 & Z"Z) .(Z0.Z%() 1(Z/( ."&Z.!3Z,Z-)&BZ

(F-+&K , -> K(P.,Z- -Z3"&7Z-,0" -Z)0,Z- 0, &Z."Z* ") -BZ"+"  ")(Z) Z&)(P.,Z
~Z1)/&Z. 3% &&Z"-+Z)1Z)*,  M(-Z) Z!Z"'Z(Z1 )&Z) 1Z)(& 3221271 , Z "(ZZ
&0 ( 3Z,"-"-2),Z,*& "(Z&)(P.,'Z -- -Z1"12'), z*)/ "0Z)(-BZ
)Z &( Z-1 Z(11Z&)(P.Z - -Z 3Z.1Z&(.1Z) ZM™Z) 3Z1'&&Z Z\&BZIZ"'Z
), Z "(Z&+" . Cz, ,(z)z1'z-z'( . " .ZO,--Z&(P.,Z-- -BZ z*, Z)Z"™ P
MMz 1 (Z&(P.,Z-- -z 3Z1 1,2)Z0.Z! 3Z* " .BZ* " &Z&(P.'Z-- ~Z
"(& Z' 1", 3Cz+H™ (  .CZ, "(Z-)%CZ ) ., .-CZ&)(P.,Z().-Z, "0 &CZ I'&"(Z (Z
mo)0'(  -BZ)Z *, " &Z&)(P.,Z-- ~Z, Z)-& 3Z&(BZ
(BK/ %. K/ + . K&+ $-KI %. K(K%(' F-+&K ,, -> Z1Z))%Z0 & Z) Z&)(P.,Z-  .-Z"-Z+ &Z.)Z."Z
X, 1-zx" Z&-Z [1& . Z* " "(DZ)%ZO& Z"Z +I"-' ")Z )-ZQZ [& . Z* " P
"\(BZ
M& . zZx ot NYZ-Z(( Z)Z, & .Z)Z&)--Z'(Z0&IZ) Z&)(P.,Z-  -Z1Z)Z-2)Z)Z
*.. Z)zZM™Bz-zZz*, " &' .., CZ!Z* " "\Z, .Z"-ZI18&&3Z ."(  Z 3Z.2Z) -BZ
'& Z&)(P.,Z -  -Z,Z0& Z Z1"Z)%ZO0 & Z"(Z.\Z &( Zz-! .CZ/-Z, Z&)Z"(., - Z
"Z1Z', %.Z0&IZ) Z."Z&(P.,Z-  -BZ(Z- MZ', %.Z0& Z'-Z.Z*' Z Z1"1Z" .Z)&Z Z

& Z2'z.1Z1, (.Z', %.BZ(Z- MZ)%Z0& Z"-Z&)-Z&1 32" , (.Z.(Z".-Z', %.Z0& CZ.1Z

Bz=z"(("&Z . .'( . ZZ@;



xv 7 ZUMZIZ - Z)&Z Z)&Z'Z1Z1,  ( .Z*")BZ1 )Z, -)(-Z1! 3Z(Z- MZ))%Z0& Z(Z

Y %.Z0&IZ" Z, Z  -Z(Z- MZN%ZO&Z'(), -Z*, " MZ(Z" -Z* " MZ“zZ- Z
3z%, . Z, .-ZL, 1.Z)(Z, %.Z), -MCZ)-2).(Z, & . Z'(Z.2Z) -BZ

2Z)- +( -Z, . Z3Z* "&Z- ~-Z,Z)*&" . BZ)-".Z(Z 2“&BZ [*)-2Z "'Z
X, 1. ZZ* "&Z- .Z)Z[9®88Z (Z.(Z *, " . Z"-Z0& Z 3Z[9882),Z ).Z3 ,Z(Z

1(Z-88&Z.1Z- .Z)Z[9C;88BZ!Z" , ( Z .1 (Z)Z, &'4Z, %.Z0& Z) Z[9C;88Z (Z"-Z))%Z
0&/2Z) Z[>88Z )(-"--Z) Z, */, Z* " ")2Z) Z[<88Z(Z *'.&Z "(-Z) Z[;88 BZ!Z[;88Z) Z * P
"&Z "(-Z, Z.2 Z .Z1Z * .&Z "(-Z.2Z, .BZ [-Z.Z *, Nz & Z1Z Y W) Z

)Z'( )Z.2CZ1Z.2Z- 0(-Z,)Z[<88Z) Z* " ")Z“Z, */, Z .Z\Z"' W'()Z.2Z .BZ
YZ .2 - (21 3Z)%Z08&/ Z"-Z().Z + &Z)Z', % .Z0& CZ.M(%Z ).Z1! .Z ."(-Z, %.Z
0&/BZ-21'&8Z Z )(-, . Z&., CZ\Z', %.Z08/Z) Z(Z- Z (, &8Z *(-2)(Z.Z"- Y .z
0&Z) Z1l, Z -1Z &Mz.1Z - z"-z2* . z)Z (, .Bz'z -z &uz!, ."™"-Zz) Z.,Z
"y, (.22 &M(Z1Z, %.Z0&/Z) Z(Z- .Z'(& DZ

1Z1z"4 Z( K)NZ(",Z) Z2* . ZIl, Z -1Z &IEZ
1z 1z"™(z) z2* . ZIll, Z -1Z &UEZ(Z
1Z 1Z,"%Z (Z0 " "&" .32)Z//, Z -1Z &1 BZ

Z (. &Cz.12&,z21z"4 z( K.z(' Z) z2* . ZIl, Z -1Z &1CZ!Z&, Z1"&&Z Z.1Z', P
%.Z0&/Z) Z.1Z-- .BZ"Al"-CZ.Z))(,Z!Z- Z"-z2* . Z)Z (, .Z -1Z &1CZ.1ZI"! Z1"8&&Z
Z1Z-- W', %.Z0&ICZ [-ZZ)&&.Z) 3Z"Z(, &8Z*, , Z)ZZ)&&Z& , BZ(&BCZ-Z.Z
%Z),ZQ" "&" .3Z)Z (Z-- MZIJ, Z -1Z &0Z"(, -CZ.Z&1 ,Z1'&&Z Z.1Z-- MIZ', %.Z0& BZ)Z

Y( .2),Z1Z"( & ( Z) Z.1Z-"4 CZM™(CZ(Z,"-%Z)Z(Z- ML -1Z &NZ)Z(Z- .AZO& CZ& Z
1% -Z1'&&Z"( )/ Z1Z ) *-Z) Z1ZM™Z0 &Z) Z')( 3BZ'Z) *Z) Z,."( .3Z+"0 &( .Z

o, -Z1 -Z'(.,) Z'ZNZ1*Z ( "(Z"-%BZ
)Cz1! .z! 071 2&,( HZ z&,( Z.! .z1"1Z)Z'( 320" &-Z NZ1Z, %.Z
0&/2) Z(Z- .CZIZ ()0.z 2* .Z! .Z(3z% ."( Z* " "Z! [&Z71"8&&Z
I, .&3Z* " ZZ* "&Z-- MZ', %.Z0&BZ!, ), CZ* "&Z- .Z,Z
0& Z .Z!"Z)%Z0 & Z'Z),Z &( Z-! .-BZ

Liabilities

gtz )& M(-Z2)Z, * 3Z Z(Z J oz, -zZ', -BZ! 3Z,Z&"-.Z ), "(Z2)Z.Z
.Z! 3z Y)zIBZl, (.28&""&"-Z, Z Z(Z( ., -Z* 3( .-ZI1Z1"(Z2'\Zl, (.2*"z
(z%-z2.\zZ, - Z&MHMM 37 1 (-Z2) 2. Z "tWZ,), -BZ)P.,)z& & M-Z,Z -Z.! Z

@#AZBZ=2"(("&Z . .'( -



1'8&J 217 .z z1, (.23 ,Bz+/n3czitz, *, -( .-Z,-"1&Z) 1(,-'"z) zZ'z"' W-- .-CZ
V-z0z "2 21z .zZ2(Z2"-Z )(- +( .82&"-.zZz .,Z2/, (.Z(Z "2 Z&" "&"-BZ

A+ K% "N K, (.Z&" "&"-Z'(& Z.1Z  )&&)L"(DZ

1z ).-z* 3&zZ, z-), P.;)Z ZL 1"..(Z* )"-- MZI!Z,'Z"-Z2)& . Z)Z* 3Z/(Z\ZI/, P
(.23 ,BZ

1z 1z1, (.29 ")2) Z&(P.,Z .ZL MZ"-Z1Z%.")2) Z Z.! .Z'-Z1Zl"(z!zF ) P
"(Z3 ,BZ

1Z ) -Z* 3&Z +/1&Z21208&IZ) Z¥, '--Z' Z ).Z"(*.-Z 1.Z().Z* " BZ

iz ) z& "&M-Z, Z 2%(--Z)! .20 0Z (Z'(), Z.L ) 1ZlZy*, M) Z.1Z"'Z(Z
1Zx—- zyzmczlz! 0z0Z (2*"Bz2%&-Z) Z | Z 2*(--Z'(& Z.2  -Z* 3 &CZ

"(., -2 3&Cz(2-&, 3Z2(z21 -z 3 &BZ

(F 4+ “K%(F-+&K - Z-Z1Z “(&Z . ), 3Z)Z&" "&"-CZ Z&)(P.,Z&" "&" .3BZ)(P/, ( .Z&)(P

Z .Z2"-Z. zZ%, Z) z'z" w zlz .z\zl, (.Z*)")BZ!-Z, ZI-1&&3Z&)(P.,Z
0.-z+ 3&Cz), . -C2,Z2)(2& ."(-BZ

Equity

+/" .3CZ2),z2(.21), \CZ"-z'z" , ( Z .1 (Z- .-Z(Z& "&"-CZ!Z" ,( Z .1 (ZU .Z)(Z
Y1(-Z (Z1!  .Z)(Z)1-Bz'Z ") W +/".32"-Z(Z-" .Z) Z1! .Z2)A(,Z) Z.Z"'Z1 )&Z!' 0Z& .Z

"Z) 3Z-)&Z &&ZN"Z - -Z Z1"Z)%ZO0 & Z (Z*"Z &&Z.1"Z&" "&""-Z0& Z Z."Z', %.Z0& BZ
L, ), CZ#/".3Z"-Z(Z™), .( .Z'(" )2) Z2Z"' W"(("&Z! &!BZ

1z J&z" , ( Z .1 (Z1' Z)(2) 1-Z(Z1! .Z)(Z) 1 -CZ"Z+I", Z)Z-8&&Z&EZY VL - .-Z

(Z, * 3Z)( W& "&"-CZ *(-20.2)(& 32)@Z'z" ,( Z .1 (Z!Z, %.Z0&JIZ(Z)%Z0 & Z
) Z- Z1Z&)Z)Z.NZ&™/"" .3Z)Z.1Z "'BZ!, ), CZ-YZ [")Z"-Z &&Z)ZL(Z'( .)* M(Z
1Z #".3Z% MNZ'zZ v W &( Z Z-Z(@Z(" )Z) Z-Z"(("&Z1 &&P "(BZ

" 3Z)"-Z) Z M& .z, ."( Z ((-Z, %), . Z'@2Z)Z Z(Z ) ."l Z * .8&z3Z.Z
"' WI)1(,-BZ (Z*, ro&Z().Z"-z) Z1(Z, )('&(Z- Z(Z& "&'"-CZ) .'Il. Z * .&Z"-Z
Sy oM™z, . Z2-2Z, -"1&Z0 " &BZ

Checkbooks and Socas and Bes of Funds (8#5) Statement

»-Z-8&&Z "-Z, ), Z -1Z &NZ .Z"(Z! %)%-CZ, ".Z ,Z- .'( .-CZ)Z)!.Z "(("&Z
1), %! -BZ!-Z .z, Z™), .(.Z)Z)1Z ). MZ) Z"(("&zZ-. .'( .~-BZ! 3Z &)Z-"*&3Z
1ZUC) M Z)Z ) ZMZ " wMe()zZ.2Z, J(-BZ)".Z WZ -1z &1z .Z

BZ=Z2"(("&Z . .'( . ZAZ@=



), Z'ZWZ! %)%Z, ¥), . Z'(Z &Z=B:B2Z-"™&" 32.1Z, %, (Z) Z -1Z &1Z .CZ'("0"/&Z
(."-2) Z1Z-'Z%"(22 0z @Z )" Zz'()Z (, & . )"-BZ

Checkbooks

"""" K K%' > zZ (((z -Z&( Z-z!z -1Z\z "2 2)@2'(Z Z1Z(2) z1z* P
0")-Z* "YBZ .Z&)Z* -Z)(Z)Z "-Z&(Z)Z.!Z"' V! %))%BZ

JKE M-> Z-lz, ™z 3ZY& Z -1Z, "0 Z,)Z1Z-&Z) Z.( "&Z*)I .-Z&%B, "(Z(Z
&'0.) %BZ -1z, "™.-Z' 3Z&)Z(& Z -Z, "0 Z,)Z-, O" -Z1Z "'Z-&&Z)2).,Z "'-Z-'Z
-Z."&"(CZ!,0-"(CZ (Z0 .)(, 3Z-,0" -BZ -1z, ™.-zZ' 3z"(& Z )O,(( .Z*3( -Z.,) Z
<),  Z Moz (zZU(,  ( zZ* 3'( -Bz"(&&Cz-lz, ™-z"(& Z, | "-Z'Z W -Z

"0 &-Z(Z'( 0( .)"-Z! .Z* -( .Z% O-Z-&-Z(Z* )/ ")Z ) O,. Z)Z -1Z'@Z!z*, P
-( .Z* "Bz

JK (-K(K ((K,(®%KD E> Z-1Z Z, & Z1Z" Z)Z)Z ."&Z(Z&)Z-  Z)Z* )P
| zlzZ )-z.! Z1, Z9)&Z)Z (, .Z.1Z "' W&, 0(/BZ -1z ZO ,3z1Mz1zZ* ) Mz

&0&7Z (Z, ZI-18&&3Z.12&, -Z 2*(-2"(Z)-Z I-"(---BZ "(&&BCZ-1Z Z7"(& Z, I "z

"Z W -Z* 3 &Z) Z% -( .Z2*(--2"(], ZYZ.1z*, O"-z*")-Z*"Z  )Z"@Z)Z* -( Z

* " BZ

JK(+ 'K 1),,KD EZ-Z Z* -( .Z1Z)-2) 2%, (Z(Z"(-, MZ1Z1"(~-Z
3(Z.N)-2"(& Z"Z BZ!-Z 2%(--Z. 3 &&Z"(& Z-1Z.1"(-Z -Z "(-., "0z

2%(--CZ (, &2)" Z 2*(--CZ, ( -CZ-&,"-CZ(Z/."&"-BZ Z, Z" "I&Z)Z-"(Z)ZZ*, ."I&.Z
* Y Mz r0n3z -zt 3Z)( . 1.Z)Z), Z)(@2)(Z* )$ .BZ), )0, CZ.!3Z.(Z().Z)Z0 , 3Z
1m0z -z"@Z*)! ")(Z&0&zZ &N 1z! 3zZ' 320 3Z0,Z"BZ -1Z 7' 3Z&)Z"(& Z* 3P
()2 ) z&""&"M-BZ'(&&BCZZ  Z(& Z, | ")Z'Z ) z& "&m-z'(l,,  Z'(Z* P
0")-z* ") -Z*"Z  )Z'(Z)z* -( .Z*,))BZ

1,52 2-2"(& Z &&Z )*&), 3Z)( . 1")(-Z2)Z (Z LUz 3Z)0,((  .&ZI("BZ 2 -Z
3Z Z™)-  Z)(Z* )+, .3CZH "-CZ(Z)'Z )-Z- Z'Z+)l ")Z(Z-&-BZ

t SK(., -Z-Z1Z )-Z*"Z2)Z-Z)( 3z*)0" Z 32).!,-Z1"(Z!Z1, (.z*"YBZ Z) P
ez z A 2., -Z*"Z2)(Z&)(P.,Z(Z), P.JZ 2)&" "\(-BZ
JK)A+ L KK, % K(K%( F-+&K ,,-> Z* " &Z(ZOP *, " & Z&)(P.,Z - ~Z*)0" Z

-, 0" -Z)2Z), ZN@Z)N(zZ*)zZ+, )0""(z\z "zZ -, Z)Z)( .)&ZD.,Z'.-Z * .&Z-,0" Z &1Z
0z ), z3Z(.&, '( .-BZ

('K)2&"-K'K (-K'K(-K) 2& "> 2@ 3( -z(z W z(z20.z*+ 3( ~-Z & Z
* 3 ~)ZIZY Z)Z'(("&Z, ), -Z)1 Z),-Bz) M-z, ., Z)Z-Z%'("&zZ* 3P
"( -CZ"Z)Z-2) Z& (-CZ().Z* 3'( Z, & Z, | M(-Z'Z'Z "(("&Z)&" .")(-Z) Z.1Z"'Z-Z
Y- Z)Z'(., -z* 3 ( ~Z',  Z)ZlZl-Z) Z1Z"(("&Z, ), -Z) Z).!,-BZ

@AZBZ=2"(("&Z . .'(



O+K+ 0 21,2, 1Z,* -( ~ZI(-z1" ), A@Z,)Z* )" .,63Z"-Z 32-Z)1(,-BZ!-Z

* 3( -z 3Z22z7'(Z2'( Z)z-,0"-Z,(, Z3Z!zZ"' VO)I(, B!z --C2)1(.Z, 1-Z

L ZI(-zam 0, 1z, )zZMzZ  tZ)Z Z'(("&Z( -Z2) Z'1Z "' VI)1(, BZ

Table 5.2. HQN® 2018 Checkbook

Date Item Withdr awal Deposit Balance

9:K;9K9?2Z "z -z&( z [A;8Z
-17, "*-Z [@CAAS8Z [,A CA:8Y
Az )-2) Z)-Z)&ZL MZ [:» 888Z [9:CA:8Z
4Z) 0,! Z 2*(--ZL MZ [9982@Z [PocC@<|z
(., -z2*"Z <@8% [9C;>:Z
2-7*"2 >@% [9C:A<F
l, 1-2) z&)(P.,Z-- -Z [988Z [9C9A{Z
&2) 2&)(P., 2 .-Z [,8z [9C::<Z
Ly (.Z%, "2 z8&(P.,Z .Z*"Z [9=72 [9B>74
)(P.,Z),, y1'(-Z [=8z [9C99pZ
).-Z* 3&Z [: ;82 [@@?Z
1(,-wWz, 1z @72 [>88Z

9:K9K9@Z | ((Zz -Z&( Z [>882

The Souces and Bes of Funds (8#) statement.

'z .Z, ), ZZNZ ") V! %)%Z(Z).!,Zz -1Z &Nz, ), -Z (Z2), (4 Z-Z2(Z Z

Dz 2z (), -Z) 2412 )20 ZL -2 &N- MZ(Z1--Z) ZI(-ZL -1Z)l.  &)1- MBZ

1z Z-. '( .Z2Z)(-"-.( .z1mizaz -1z &Nz .z, %), . Z'@Z WZ! %))%Z"(Z &Z=B:BZ

Wz z-. .'( .Z-Z¥, . Z'(Z &Z=B;BZ

212 "((2) z'z*r"cz "'z ( 2% Z -1Z &Wz*)$ -z, ), Z2'Z'z Z-. . P

"( BZ!-Z* )$ M(-Z&RYIZ!Z "'Z)7*&(Z'(Z O( Z)Z -Z &Nz, . -2),2)zZ'(0-'( .Z(Z

- 0"(-Z)*), (" "-BZ 0"/-&3CzZ( ."0Z("(z -z &( Z2"-z(.Zz¥-" &EZ., ), Cz.z"Z

$/--2" -Z -2 2*(--2),Z -1z, "™*-Z)Z)\ Z)Z "'Z, '"(-Z-)& O( .BAZ.!Z&-Z)&'Z) Z WZ

cz("(z*"z -1Z&( -Z1, 7Z*)$ . Z)Z + &Z[=9BZ
BZ=Z"(("&Z . .'( .- ZZ®?



Table 5.3. HQN® 2018 SAUF Statemen t

Date Sources of Cash Actual Projected

9K;9K9?7  "("(z -Z &( Z [A;8Z [A:8Z
-7, "7 [@CAA8Z [;A B88Z
&Z7) Z&(P.,Z-  .-Z [;8Z [=8Z
)(P.,'2), )1"(Z [=8z2 [=z

9:K;9K9@Z ). &Z-), -Z) ZI(-Z [<8 B88Z| [<8 B8=Z

Uses of Cash

1z z [» @88z [:=C888Z

iz z [9987@[z [9:C888Z

(., -Z*"Z <@81 <@87

2-2*"2 >@% [78Z

Az, 1--Z)  Z&(P.)Z- -Z [988Z [9=87

3z1, (.29, "Z) Z&(P.,Z Z* 3( Z [9=24  [9@>7]

).-Z* 3 &Z [: ;82 [@@?z

1(,-wz, 1z @72 [;882
9:K;9K9@Z ). &z/--2) Z/(-Z [;A C<88F [;A CA=4Z
9K 9K9@Z("(Z -1Z &( ZL).&2Z)I, -XX).&2-- 3 Z(- MZ [>88Z [=9Z
Y'Zd ZAZ (L2 ZZY %N%Z, ), . Z'(Z &Z=B:Z' .1Z)-Z"(Z.Z z-. .'( .z
%, . Z'(Z &Z=B,C2 *Z! z! 3Z,2), ("4 Z-Z), -2)ZI(-Z Y(Z'( )Z\Z "'Z(Z--Z
YZI(-Z, *, -( MzZI(-Z &N(Z).Z) Z.Z "'BZ)-"-.( 3z .1 (z'z v w  z-. .( .Z
(Z" -Z) %NW%Z, +", -Z -1Z Z1Z("(Z*")-ZZ)Z &( zZ! z(z2'z Z, Z+&BZ

)Cz1! .zl 0Z12&,( HZ z&,( Z! Z, ), -2) Z-Z &uz1l 1z, ), Z'@Z

L %)%-2),Z2-""&,Z, ), -Z-Z)(2) Z1Z)-Z™), .(.Z .Z), -Z)Z)-J (Z
zZ )z!'z "Bz"Z .Z Z2z- Z)Z)-J Z Z- .'( -Z(Z- .'( 2)Z
-1Z &)1BZ

Statement of Cash Flow (SCF)

1z "W &( Z .Z- -zt 2((M&ZM N2 .ZZY(.Z'@EZmZAr&zZZ ) V- L ( .2)Z
4z &NZLMZ - -ZlZ ") W -1Z &17)0,2Z*"Z) zM™zZ .1 (Z!Z "V W "((Z(Z

@@zZ'BZ=2"(("&Z . .'(



("(Z &( Z-1  -BZ!1Z'"(Z*%)-2) Z.1Z 7"2)Z "(Z.1Z!( Z'(Z1zZ ") W -1ZR M)z
IR eAVA Y( "(z3 ,BZ

I+ K&#(+K K %(OK -/ >Z1Z "' VW Z"-Z-"&,Z)Z" -Z Z-. .'( .Z2 *Z)\ Z'Z-*, .-Z
Az &nz'()z!z., Z . )"-DZLOMZZ &0Z,)Z)*, .)(-CZLMZ!Z &Nz ,)z'( 0-'( .-CZ(Z
LMZ(Z -1Z &0z ,)z" -z"(("(z  ."0""-BZ

1z -z &NZ.,)Z)*, ")-Z, & .Z!Z -1Z &NZ (, . Z 3Z.1Z"'Z'(Z* )I"(Z(Z &0  (Z

"-Z)-Z(Z-, 0" -BZ-Z &UZ.)Z)*, -z, & Z1z"' VW'( '( 2)Z-z%) ")Z(Z

%."(Z ."0""-BZ

1z -1Z &1Z.,)z"( 0-'( .Z "O0""-Z, -1&Z,)Z)Z ") W-&Z(Z*, !-Z) Z&(P.'Z-  .-BZ
&-Z) Z&(P.,Z-  -Z1)-Z', %.Z0&IZ 2 -Z"-Z)%Z0&'Z, .Z, &4 Z * .&Z "(-Z(Z
xmoMYZ, o/, BZ -1z &1z ,)z"( 0-'( .Z MO0t-Z, & .Z1Z ") we'O-'(  .Z'( P

( .z, . "-BZ

1z -1z &NZ,)Z "(("(Zz  rO"t-zZ, -&Z,)Z), )1'(Z( 1Z .CZ * 3'(2)&Z .CZ, "(Z( 1Z
+".3Z * &CZ (Z, 1,((Z *".&Z)ZN(,BZ -1Z &NZ,)Z "(("(Z, & .Z1Z "' V'( P
"( .2)Z-Z Z(Z +I".3BZ

Az &NZ),Z1Z "'Z1(Z)Z Y M(zxNzZ,  zZ-")a Z 3z2:z'(  Z'@Z -1z9- ")(BZ 3Z
"z -Z2)@Z(Z  .Z)Z(Z) Z)ZF 0M-Z* " Z)Z)Z!( Z'Z 129" NZ, M), . 220z
( .2)Z-Z &1CZ®)."Z -1Z2)2'(z .Z!Z(Z) Z!Z*"\BZ-2Z -&CZ!Z!( Z'@Z -Z

K NZ&N%-Z1Z ((Z(Z("(Z 22 (z, %, . Z'Z'z &( 2z BZ

'z z- (20 Z,)Z1Z!  %)%Z ) ."(-Z&&Z.\Z .Z, +I', Z)Z )-./ ZZ-..P
"(.Z)Z -1Z &1ZLMZ )z.1Z "'BZ 1"&Z -1Z &1z (Z) 12"z ( 3Z), .Z"(Z, &Z&Cz1Z! 0Z
(0 z1zZEZazZ Z-. .'( 23z . )"-DZ -1Z &Nz -)" . Z1".1Z)*, )(-CZ -1Z &NZ
-y Z1maZY(0-'( .CZ(Z -1z &NzZ-)" . Z1".1Z "(("(BZ

K JK %OKEKO+ -"(,> 2Z "-Z( . 3Z2'(Z WZ! %)%Z-Z -1Z, ".-Z) Z[;@CAABZ!"-Z* P

L -( -Z2ZY, 2)zZ-Ccz(z-zZ!, ), Z(., Z'Z!ZT, ".UZ),ZF)-" .U2&'Z) Z!Z! %))%BZ
1Z( 2.Z"-zZ) .z Z'Z1Z! %)%Z, Z -1Z Z)  Z[?®88CZ-1Z Z) Z[9®?@CZ'( -.Z
*"7) Z[<@®Z (Z.2-Z*"Z +&Z)Z[>@BZzZ"(Z( .Z)*, (Z -Z &1Z 3Z-. "(Z,)Z -Z

".CZ -1IZ 2*(" [, -2)Z CZ -z CZ'(, -Z(Z.2 -BZ

1z -1z, 4 [[@CAA8Z
Qzz-z z [:» 8882
Qz -1z z [998?@Z
Qz (., -Z2*"Z <@8z
Qz 2 -z*x"Z >@Z

"Z K K%K+ (&K)+ -"(,K [(><z

K JK %(OK &K"™/ -&'-> Z .Z -1z &1Z,)Z"( 0-'( .Z ."0".3Z"-Z&/& . Z,)Z!  %))%Z
(."-Z +&zZ)Z[?8Z11"1Z ), *)(-Z)Z(  .Z -'Z &1Z,)z'( 0-'( .BZZ-Z&I& . Z-Z1Z" ,P

BZ=Z2"(("&Z . .'( .- ZZ&\



( z .1 @z, '--Z) Z&(P./'Z-  .-ZL[988MZ& --Z-&-ZJ&)(Z"O-'( .~-Z- .Z +/&Z.)Z[;8 BZ
1-Z  &I1& ")(-Z )Z Z'(Z89@Z.Z, ), Z &) 1BZ

1z &4z *.&(Z|IZ* " )Nz *l Z [8Z
1Z &-2) Z0P *, "&Z- -Z [8Z

Qz/, 1--2) ZOP* "&Z- .Z (82

1z &-2) Z&(P.;2~ .Z [988Z

Qz/, '--2) Z&(P.,Z- .-Z [8Z

AZ K K %(O0K + (&K T -& - K L[28MZ

Zmz™, (.2)Z, ) ("4 Z) Z-yzM, 1--Zz 32 Z*"Z )zZ1".Z), )1 ZI(-BZ (Z!-Z -Z)Z

Yo )1 ZN-Z1 YM&Z Z( ., Z'Z\Z Z-ZZ9), Z)ZI(-Z1"&Z.1Z*, 1-Z, & .-Z)1(Z
*&)-Z),, V1 ZI(-Z 2*(  Z)Z +I", Z.1Z&(P.,Z-- BZ

K JK %(OK @K™ ™> Zz-1Z &Nz .,yz "(("(z  ro""-z, ), Z'Z)Z! %)%Z, & Z
1zr . ( Z .1 (@) )1M(Z(zZ, * 3( .Z)Z&(P.)Z Z(Z* 3( .~Z)Zz(.-Z* 3 &BZ
(., -Z*"2)(Z&)(P.,Z .Z(Z().-Z* 3&7-7(& Z'Z( Z -'Z &1Z,)Z)*, .")(-BZ "(&&CZ
"o (-z¢z(2) .z, 1Z,z-. . zZ(z'z" ,( Z .1 (Z( 1Z+".3Z)( ."[l. Z(Z

X,1- z"Z, & . Z"Z)Z( .Z -'Z &NZ.,)Z "(("(BZ WZ:89@Z(Z -1Z &1Z,)Z "(("(Z

. Z, ), Z&1BZ

QZ)(P.'Z Z* 3( -z [9=7Z
1Z )P..Z), )1'(-Z [=8Z
Qz 3( -20.-z 3&Z [ 382
Qz1(.z, 1z @2z

N -K K %(0K + (&K ™™ K L[>: <MZ

(Z& ,( ."0Z)Z &I& "(Z( .Z -1Z &NZ.)Z "(("(Z“-Z)ZI-Z.1Z" L (zZ 1 @Z'z((z
(Z  "(((Z&( zZ2 .Z)Z1Z"(Z1Z!( Z'(Z&)(P.,'Z Z(Z1, ( .Z&)(P.'Z .Z*&I-Z
1z Z'20.-z* 3 &Bz"(&&BCZZ-., Zz*3( 2)2'0" (-Z(2) 1.z, 1BZ .Z-1Z &NZ
&1& . ZI(Z1Z &( z-l .z, 1.21@212Z! % ))%Z"-Z,%), . Z( 2.BZ

Z ' @Ol (ZzZ L[=2MZ

1z ' Z'@Zl, (.29 M2 Z Z L[=8MZ

Z ' Z'20.-z¢ 3 &zL), )1(Z&-Z* 3( .-MA[:8MZ

Qz 3( 2z"0"(-Z(2) Uz, 1Z [@2?Z

AZ K K %(0K + (&K ™' ™ K L[>: <MZ

Z ., .Z) ZAZ &Nz . z1"1Z), )1z  CZ 3'(Zl, (.Z(ZO(/,  (.Z%, P

N-2Z) Z Cz(z)O0,.Mz0(, (.2 z2)Zl, (.2 Z, Z%), & M . Z)Z 3Z "(Z
¢ -zzl, (.Z(zo(, (.Z BZ)ZIZ(CZ )",Z.!Z )&&W(BZ Z-I'Z. (- P

ASZAZIBZ=Z"(("&Z . .'(



N-z) 1z Z1z(zZ) Z 'z*"BzZI, (.Z(zO(, (.2 Z Z1Z(Z) Z.Z* O")-Z
*nNZ, Z (. ZLTD(?Z(Z LTD(J)VZ -+ "08&3BZ/, (.Z(zZO(,, (.2 Z Z1Z(Z

yzizl, (.z*"z, Z-"( . zLTDfZ(z LTD{VZ -+ "0&3BZ--'Z.)! 2.2)1Z(Z) Z
1z, (.Z*")YDZLOMZ.\Z'Z, | -Z"-Z).-. ("(Z z sz+3(zy -zLTDFPWNzz

LTDY%C3z0¢1,  (.z(z1, (z Z&( -z - . 0&ZEZL®A" --2".-Z Z 3Z)P
Y1z zZLTDBoo%ez c(zemzyzon, (2 oz y-zh, (Z R@W  Z
v &z)yzL T DCovertedgy 7 (70 171+ 717 ( .3DZ

L:BﬂZTDC — LTD(? + LTDCO’I’LUe’I“ted . LTDPayC

(1), Cz/1, (.Z Z .21Z(Z) Z'1zZ*"NZ +&zZl, (.Z Z Z!Z "("(2) Z.!Z*")Z*&-Z
o, (.Zzz XO,. z)zl, (.Z z&-Zl, (.Z z* 3( ~Z Z .Z1Z(Z) Z.!Z*")BZ
1 z"(z'z" ,( z .1 I, (.2 2z .Z1Z(2) z.\z* O%-z(Zl, (.z*")-Z-DZ

e LTDC = LTD{ — LTD§ = LTDComverted _ [ prave.
""" &, & Czr1".z2.172" ( ".3Z

L:B\/ELTDN — LTD(J)V + LTDBorrow . LTDC’onverted . LTDPayN.

1), -czO(/,, (.2 Z Z1Z(Z) Z*"Z(Z-Z +&zZ)ZO)(/, (.2 Z Z'Z "“((2) Z!Z
* N Z*&-Z " MN&Z Z), )1(-Cz&--Z(O(/, (.Z Z ) O,. z)Zl, (.Z Z"(-ZO(/, P
(.Z z¢ 3( -Bz!(zl z*(zlz" ,( Z .1 @O(/, (.2 Z Z1zZ(Z) Z1Z* 0O%-Z
(z1,, (.z*")-Z-DZ

L=BMZ z
ALTDN — LTD{V . LTD(%V — LTDBorrow . LTDConverted . LTDPayN
n&8z1z 2 ALTDY + ALT D2z "(pz

L=8=m3 LT DY + ALTDY = LTDBorov _ [TpPwC _ [ ppPaN

o zZLT DComvertedy o 711z1z. 1)z 41 "z, z Z) 1, Czm*)0z.! .Z'(&"'(Z
1zr L zzl, (.Z(zOo(h  (.Z Z2'@Z)Z "(("(Z -1z &Nz- M\Z) Z.Z-. .'( 2)Z
Az &NzF Y, &Z ) -Z)Z), )1N(Z(z* 3( 2)Z Z(Z. ( (ZK-Z, )YZO(l, P
,(.2)21, (.z BZ

Z, 20 1z% *, Z)Z &I& .Z1Z!(  Z'@Z!Z( .Z -2 M2) Z.1Z"'Z 3Z)"((Z Wz
4z &NZ,)Z)*,  .")(-CZ'(0-"(CZ(Z "(("(BZ

IBZ=Z2"(("&Z . .'( .-ZZB9



Table 5.4a. HQNG 2018 Satemen t of Cash Flow

1z -1z, ™z [[@CAA8Z
Qz -1z z [? ©88Z
Qz -1z 4 [998?@Z
Qz (., -z*"Z [<@8z
Qz 2 -z*"Z @z
= Net Cash Flow fr om Oper ations $364
1z &4 Z * &Z "(-ZKZ *, " "z, *I, Z [8z
Qz /, '--z) Zz&(P.)Z2- .-Z [988Z
1z &-2) Z&(P.,'2-- .-Z [;8Z
= Net Cash Flow fr om I nvestmen ts ($70)
12 )(P.,2), )1'(Z [=82
Qz )P.,Z .z* 3( -Z [9=2Z
Qz )zr 3( .-Z [ :8Z
Qz "0" (-Z(2) LW-Z, 1Z [@?Z
= Net Cash Flow fr om Financing ($624)
Change in Cash Position o f the Firm ($330)

Z& ( "0Z- .'( 2)Z-Z &NZ &/& .-Z Z-Z&) 1-Z,)Z "(("(CZ& " &&Z+I"0 &( .Z.)Z
&7=B<Cz/-"(Z'( -Z'Zl, (.Z(Z YPIl, (.Z Z(Z!( -2"(Z().-Z* 3 &CZ"(&"(Z-Z
), Z"0" (-Z(Z) 1L W-Z, 1BZ!Z& ( ."0Z)Z &Z=B<CZ-* "&&Z/- [&Z1!(Z .Z)Z), P

)1(-z(zx 3( .Z .Z-Z(.Z 0"& &CZ"Z%), . Z &) 1DZ

A ZZBZ=2"(("&Z . .'(



Table 5.4b. HQN® 2018 Satemen t of Cash Flow

1z -1z, ez [;@CAA8Z
Qz -1z z [? ®88Z
Qz -1z Z [9987@Z
Qz (., -z*"Z [<@8Z
Qz 2-7*"Z @z
= Net Cash Flow fr om Oper ations $364
1z &4 Z * . & "(-ZKZ *, " MZ, *I, Z [8z
Qz!( Z'ZOP *, " &Z8&)(P.,Z-- -z [8z
Qz!( Z'Z* " &Z&(P.,Z-- S22 Nz [?8Z
= Net Cash Flow fr om I nvestmen ts ($70)
1z (¢  zZ°@o(,, (.2 zZ L[=?MZ
1z '( z'@t, (29N Z z L[=8MZ
1z '(  Z2'20.-z* 3 &z L[: ;8 MZ
Qz 3( 2z'0" (-Z(2) LW-Z, 1Z [@?Z
= Net Cash Flow fr om Financing ($624)
Change in Cash Position o f the Firm ($330)

"Z1Z(Z 1z MY@2) zMzZ tzh@Ezlzr,  0Y-zr )zl -Z[A8 CZZ!( Z'(Z)Z 179" P
NZ )t . Z1MAZAZ Y VE AZ &NZM™&M-Z) Z1Z((Z  -1ZF-" M)Z) Z.Z "'Z"-DZ[A:8ZQZ
[;8Z°Z[>88 BZ!I"-Z")/( .CZ[>8&2, -*)(-Z)Z!Z  -Z&( Z* [z Z1Z(Z) Z.Zl, ( .Z
*MW-Z &( Z-1 BZA CZZ! %Z)Z.Z )-"-.( 32)Z.1Z &/I& ")Z.! ZI--ZZ! %)%Z
VZ )l  ZZ-'( Z)Z 12 &NzZzZ) ZNZI(  Z'Z 129" N2, )('&-Z)1Z -2 &( -Z

' m(ZYZMZ(Z) Z*MNZ &( Z Bzl 1)), CZlZ "("(Z(Z("(Z Gz &( -z
"ZIZ1 %)%Z'U-Z +&Z1Z("(Z  -Z &( -Z2'@Z.'zZ(Z) Z*")Z &( Z- .-BZZ.!-Z
-CZ1Z  "(((Z(Z("(z 4Z &( -Z'(Z)Z!  %)%Z, Z[ABZ(Z[>88 CZ* ."0&3CZ1"!Z
1-Z1Z("(Z 4z &( -z'zMz+, on-z(zZl, (.Z(2) z*)Z&( Z! .-BZ
)Cz1! .Z! 0Z1Z& ( HZ z&,( Z! Z'7"-Z-( ."&Z)Z( - (Z. Z12'("0"/ &Z
"((r&z-. (  zZ& Z'Z z, Z'(., *(( .Z(Z&&Z.,Z™), .( .Z)Z-" P
"(Z1Z "(("&Z )" @) z1Z "'BZ!MZ'( ., *(( Z (Z2z0 " " z1"1Z1Z )&P
&N"(Z ). (  3Z! %-BzZ!ZI/( '( L&Z ) M(Z'( M3Z+H", -Z) Z).&Z - -Z
+ &Z&" "&" -7*&/-Z( .Z1), \BZ1Z1(  Z'@Z -1Z9" MNZ &I& . Z'@Z)Z Z +&Z
1z Z2'Z Z(Z, %. &Z- 1" M-ZZMZ (C(Z(Z((Z*NZ & P
( z! -Bz(z"(&&Cz.!Z!( Z'Z ."( Z ((-Z &l& . Z'@Z\Z Z1-Z +&Z
121 '@ . Z (2@ z((z(z "(((Z* ") Z &( z-! .-BZ

BZ=Z"(("&Z . .'( . ZAZ



Cash Inome Statements

(&"%NZ!Z &( z-\  R1U“IzZ-zzZ* [, Z)Z\Z "' W -- .-CZ&" "&-CZ(Z( .Z1), .12 .ZZ%"(.Z"(Z

MRIZOOV M)z (0 .Z%Z2Z), 2) 21zt W()YZ(Z 2+ (--Z'(), z 1 @2z 1)
W -Z"ZMBZ, ) "-ZL&)--MZY), . Z'@ZMZ ") We()Z-. ( Z.,Z, & . Z'@Z.!Z "' W &P
( z+ z-z@Y(, -ZL , - MZ"@Z.)Z,' VL +".3BZ!, ), Cz.1z"' V'()yZ- .'( .Z*)P
0" -Z1Z ."&Z! Z2%&"(Z'( -Z'(Z)!Z ") VL +/".3B2Z)*&" .Z' ..-CZ!, Z,Z1)Z"-"( Z
"()yz-. .'( -Cz-z(z J&BZ Z"-Z"-/-Z1Z ") VL 1Z°( YZ-. .'( .BZ
AZCYZ- (0 <Z, ), ZAZ O WE()YZ(Z 2% (--Z11(Z.) 3Z(, .Z2Z -1Z &1BZ(Z
) Z1Z)-Z™, . ( .Z--Z) ZZ-Z( YZ-.  .( .Z-Z)Z .M(ZMZ ) W.2Z)&" M)(-BZ!Z
Az Yz (0 ZZ&)Z(Z™), . ( .Z)&D).Z .((Z)Z&"" .32)Z1Z "'R)Z  .."(Z

"Z-Z -\Z, -z, Z-/ ""( .2)2" zZ'-Z -'Z 2*(--Bz

J ,K645<K K" (& K,--&'-> Z-"(z .zZ2,)yz'z "' W! %)wz),z'-Z Z-. .'( .Z*&-Z
1Z("(Z &( z\ -Cz1z, z*, *, Z)Z)*& .zZzZ -'\z'( )zZ-. .'( .Bz) ™M-z!z -1z
t)yz. .'( 2"z, , Zz2)z-zz)* " z -\z'( )z-. .'( Z [-Z2" . Z2"( & -Z *, R (V4
1z"-z().zz -z &NZ O( .Z/.z11"12"-2(Z 2*(-2&&) 1 Z11(Z )*."(Z.2 &Z'( )BzZ!Z
8@z z -1z°( yz-. .'( Z)- . Z24'(z .zZ,)Z WZ!  %))NZ*&/-Z))%Z0 & Z-- .Z

LZ2,)Z2("(Z &( Z-\ -Z- Z)Z &I& .Z %, " "Z-z,%), . Z &) 1DZ

Table 5.5. HQN® 2018 Cash Income Statemen t (all n umber in

$000s )
-1z, -7 [@CAA8Z

1z &4 Z*BZ"(-Z(Z* "Nz M, Z 8z

Qz -1z z [:? @88z

Qz -1z0 |1 Zz2%(--Z [998?@Z

QZ* " NE [=62

= Cash Earning s Before Inter est and T axes (CEBIT) $562

Qz (., -z*"z [<@8z

= Cash Earning s Before Taxes (CEBT) $82

Qz 2-72*"Z @z

= Cash Net Earning s After T axes (CNIAT) $14

Qz"0" (-Z2(Z21(,Z, 1-Z [@2?Z

= Cash Additions to R etained Earning s (%273

)"z z&&ANZ( ' -2(2Vz K\ ( )Yz (0 Z,Z(."-Z2'ZYZ2 Y WD % )NZ(Z z
- (22 *2)Z, &4 7 *.&Z "(-Z(Z %, "z, *M, Z(Z %, Bz, " M(Z
"-Z&"-.Z-Z2(Z 2*(-Zz 0@z 1z"'z' 32().Z, & ZZ -1Z &1Z 0( .Z [-Z2".Z2,* -( -ZZ&)--Z
"(z0&/Zz)z\zZ “'Z) Z-- .-Z* 0")/-&3Z*, !- Bz)z"(zZ.!Z *, " "Z )z Z1 z "(z1"1zz
10 ( L&Z,& )12 2" -Z)Z&&Z K, " & Z&)(P.,Z - -ZL  MDZ

A<AZ'BZ=2"(("&Z . .'(



"""" K KLK).+!, K(K KGK, % K(K KD($K/%. EKGK )+ -"(KMK '™KD (($K/%. EK

7'-28"-.7 Z1"Z)%Z0 & BZ!"-2-Z( -, 3Z)Z'"( ."(Z!Z20 &2) Z Z

)"zl 217-82) Z
"MNZ'ZzZt (82 )0Z(ZH4-" AP

Z1"Z)%Z0 & Z"(Z1Z &( Z! .-BZ)&"(Z)Z *
"(Z .Z,)Z)Z!  %)wZ(Z &( Z! .-Z1Z"(DZ

)+ "(KMK MK KLK).+ 1, K(K KGK, % K(K KD($K/%. EKGK'K K

)+ "-"(KM Z:AA8Z]Z[988ZQZ[;8ZQZ[:?98Z"Z[;4BZ

"(&BCZ *, " MZ, *I, Z"Z. . ZZ-*, .Z . ), 32)Z -z, "™-z2)Z1Z "'Z -z" Z
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(0 .Z2"Z1ZY), Z))Z)  z1zZ.1)z'( ) Z-
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Table 5.6. HQN® 2018 Accrual | ncome Statemen t
(@ll number s in $000s )

1z -z, "*-Z [[@CAA8Z
1Z 52 Y -z "0 &z L[<<8MZ
1z 5Z(0( .),"-Z [9<=8Z
1z &4 z7* & "(-ZKZ *, " "Nz @ *I, Z [8z
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1z -z z [:? 888z
1z 52 )( -Z 3&Z [o®88Z
1z -z z [9987?@Z
1z 52 , z""&" ."-Z L[?@z
Iz = " [;=82
= Total Expenses $39,350
Earning s Before Inter est and T axes (EBIT) $650
Qz (., -z [<@8z
AZ Earning s Before Taxes (EBT) $170
Qz 2-Z @z
~AZ Net Income After T axes (NIAT) $102
QZ "0" (-Z2(2) 1,2z, 1z [@?z
NZ Additions T o Retained Earning s ($185)
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, &CZ\( -Z2"@Z ) Z&" '&“-ZL5Z J Z" & “-MA/&Z.MZ" ,( Z .1 (Z J Z(Z
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K'(&K -+K 1 KD EBZ. "(Z!Z "' W.2Z& "&"-Z,)Z Z "0-Z!1Z ") W( .Z'()Z
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""" KK > Z/)-z)  Z1Z%(1z) Z J Z Z1 , Z +/&Z.)Z[@®88BZ Z )I&Z "(Z
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""" K + K SZ -7 Z1Z%(1Z! Z | Z Z1, Z + &Z.)Z[998?@BZZ )I&Z "(Z -1Z
z3z4/., Mz,YZ J zZ Cz\( Z'Z [ Z& "&"-BZ
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More Compliated Financial Statements
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-&-2"()Z- & -Z) Z&"Q)%Z (Z&"0 -)%Z* )/ .-CZ)*Z-&-CZ(Z-&-Z) Z-,0" -BZ2*(--Z 32 Z
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=%, . Z"()Z- CZ, ."&'4 CZ)),Z,)Z-**&'-CZ'V(,  3ZI"'CZ Z*, '- CZ ,Z&'0-)%Z
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988ZZIBZ=2"(("&Z . .'(



Constructing Consistent Catinated Financial Statements (CFS):
A Case Study
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Table 5.7. FFF supplied E nding P eriod Balance S heets
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, Xz 2% (--ZjZ-1&" -Z [?C<2z [9=C;>AZ
, )1z, >z [8z [8z
Y( -Z, "0 &Z [;;c<88Z [<=C>@Z
"z ) -Z 8z [8z
21827 ),Z2-&2),Z  Z [9?@8A@Z [:8<C=;8Z
)2,z )0 (( .Z&(Z 8z [8z
, %.2&"Q)%N21&Z ),Z-&Z [?CA;;Z2 [>C=88z
1z, (.Z2- -Z [?@z [?@z
Total curr ent farm assets $219581 $248,011
. "(Z2&'0-) %Z [98C=@;Z [D@EDAZ
", 3Z(Z +"™( Z [@=8689Z [@T:;@?Z
" & Z0!"&-Z [C@@z [C>>?Z
NIV G R AG@Z [@CaZ
Total in termedia te farm assets $108,162 $116,966
'z (Z [9>>C:88Z [9?AC:<@Z
r&r(-z(z™, )o'( .z [?>C@=:Z (@997
1Z&)(P.,Z - -z [>C:AZ [>C:AZ
Total long-term assets $249,281 $266,599
Total Farm A ssets $577,023 $631,576
Iz, -z [9G?@Z [oC<@?Z
M( -Z* 3 &Z [[C8@8z [9G; ?Z
L, (.20.-Z [> CA;=Z [?<G<<Z
) 0.0(  .Z,yZ8)(Z 87 8z
(" &Z12)(Z.,Z Z [[@C=99Z [8 ®?:Z
Total curr ent farm liabili ties $99,604 $107,840
Total in termedia te farm liabili ties $43,793 $31,782
Total long-term f arm liabili ties $118,617 $124,420
Total Farm Liabili ties $262,015 $264,042
0(Z )&& . Z"(("&Z .Z2)Z W-Z &( Z-! .-Z12Z%*) z)z), ("4 22"z . )"-Z
- Z 3.\Z &( z-' .-z**, Z)Z Bz'z'“(z, -)(Z )zZ2)(zZ-)2"-2z)Z"(-l, Z ) P
- ( 3Bz'z- )Nz, -)Z )Z)(zZ-)z"-z)z), (4 z"Z"()Z . )"-Z2'(&Z)Z, M2 (& 3-"-Z
"), . (.2),Z2"(("&Z(& 3-"-Z(Z( '( BzZ'Z&( ZV Zz . )"-Z- Z3z zZ1I"1Z1 Z

1(.z2)z2r&" .2)2 2z, Z-," Z"(Z &Z=B9ZBZ

98 ZZ\BZ=2"(("&Z . .'( .-



JK'K&+  $- %K, +""> Z Z "Z3z0MZ! Z((Z*"Z

(& Z'(Z ) .-Z* 3 &BzZ/,Z "-Z&"(Z"(Z WZ("(Z*,")Z &(

1231/17 1231/18
“z(z, %. &Z- 1" "-Z 8z 8z

(-K+ "1 %> Z 72&"-.-Z (¢ -2, "0 &-BZ! 3Z &-)Z2&"-.-Z*"Z

Y( -zt Z0 0Z* )+, -z-™&,Z)Z ) ~Z, "0 &BZ&&Z.! Z'

"oz 3z1z"'Z )z ( "-Z! 3210Z().Z3 .Z, "0 BZ-/&&3CZ ) .-Z,

aze&( -z 0zz( P
'0BZ ., 1"-Z.) 3Z,z& "&"-BZ/Z"(Z.!Z &( Z-' -Z*)0" Z 3Z Cz.3Z%, .Z( ."0Z
4z &(  -2'@2))z(2) z*MNzZ &( Z-! -BZ Z- Z1'Z)Z4 ,)Z(Z'(& Z.!'Z-Z& "&" ."-Z

Z-!  -Z"-DZ

-, -Z, %,

2%(--Z (Z! "(Z

Z0, P.Z

"0 &-Z, & .Z"'Z

-&-2)Z1MZ" 21-20.Z23 .Z (Z )*( . Z'Z -BZ(Z)\Z -Z) Z*,*"Z 2*(--CZ".Z,* -( -Z

* 3( ~Z)Z)-Z! 3200z0zZ3 .Z, "0 BZZ!Z -Z) zZ! "(Z
*nZ )Z)*"(-20.Z3 .Z2, " BZ "(Z)Z ) -Z "0 &CZ**"Z
*Yl  -2Z), Z'(&-"0 Z -, Z)Z )( -Z, "0 &Z + &Z.)DZ

1231/17 1231/18

Y( -Z, "0 &Z [;;C<88Z [<=C>@Z
, *"Z 2% (--Z(Z-1&"-Z [7C<2Z [9=C;>AZ

"z M -Z [8z [8z

Y( -Z, "0 &Z [<8C@Z [>9GB;?Z
1+ > Z Z&™--Z- 0, &Z"0( )" -Z"Z" -2 ("(Z* N Z &( Z-!
&) 1BZ

1231/17 1231/18

)1z, -z [82 (82
2 )Z2-822Z  Z [97@87@Z:8<C=;8Z
C*ZIC,Z )0 ( .Z&)(Z [8Z [8Z

%.28'Q) %Z )Z-&Z [?CA;Z [>C=88Z
1z, (zZ- -z [?@zZ [?@Z
(0( )"-Z [9@>C;8AZ[:99C;8@Z

z(01z"(z.1z12) zZ Wz, (.Z- -Z3Z "(z -Z(Z',
, "0 &CZ(Z'(0( )"-Z(Z, ¥, .Z!Z, -1&-Z & 1BZ

)( .CZ.13Zx,

2% (--Z (2!

-( .Zi-Z
"(ZI(-Z

-BZ 7&"-7(z-z.!-Z

%. &Z- 1"

IBZ=Z"(("&Z

rcz W -z

(48,



1231/17 1231/18
1z (zZ, %. &Z- 1" "-Z 8z 8z
).& M -Z, "0 &Z [<8C@Z [>9G;?Z
). &2"(0( .),"-Z [9@>C:A@Z99C;8@Z
l, (.Z2- -Z [:? C9>=7:?:C;<=Z
Z()1Z2"(Zz W-Z *, " &Z&)(P.,Z - -Bz).z! z z&"-. Z"(., " .Z(Z28&)(P.,Z
- -BZAz.!'z Z.*& .Cz1z"-"(I"-1Z&)(P.,Z-Z" RRVARS "&Z),Z(O)(P *, "&BZ Z
)" ,Z*, )+, .3CZ*&CZ(Z +I"™( .Z2-Z* " &Z&(P.,Z-- ~Z(2&(Z2(Z21"&"(-Z -2
0P * " &Z&)(P.,Z - -Bz).z! z"(z'\z Z-*&" Z &( Z-! .-CZ.3z&"-Z(P ,Z
- -cziatizy zt(), Z-'( Z2),Zz2(& 3-"-2"-l- Z)Z.!'Z )Z "'BZ Z() 1z&"-Z WZ *, " &Z
(ZQP * " &Z&)(P.,Z-- -Z(Z "(z\".z-I'BZ
1231/17 1231/18
"(Z&"0-.) %Z [98C=@;Z [9@EDAZ
"(, 3Z(Z +/"BZ [@=889Z [@T,@?Z
" & Z0I"&-Z [C@BZ [C>>?Z
1,2 N S AG@Z [@CEZ
Depr eciable long-term assets $108,162 $116,966
(z [9>>C:88Z [9?AC;<@Z
r&t(-z(z, )o'( .-z [>C@=Z [@®9Z
1 Z&)(P.,Z - ~Z [>C:AZ  [>C:AZ
Non-depr eciable long-term assets ~ $249,281 $266,598
Total long-term assets $357,443 $383,564
Z2"'(Z W-2).&2 - .-Z2-2\z-'27) 2/, ( .Z(Z&)(P.,Z-- ~Z2(Z, %, Z2\Z, -1&Z &) 1BZ
1231/17 1231/18
).&Z1, (.Z- ~Z [:? C9>=Z [?:C;<=Z
). &Z&)(P. 2  -Z [[=? C<<;Z [@;C=><Z
Total assets $584,608 $655,909
)"zl Zz)\z2). &z "'Z2-- -Z &I1& . Z) 0Z)2().20 .12)1Z2).&Z "'Z-- -Z &l& . Z 3Z BZ
"-z"-z [-Z2.1Z( "0Z -1Z &( -Zl 0z (z-" Z)Z1z2&" "&""-Z- "(Z) Z2'Z &( Z
- Bz
27217 *, Z W-Z2&" "&"-Z .Z2)Z' .\Z Wz, |/ Z . )"-Z.*& .BZ z “(z 3z2&"-."(Z
(0.-zx 3 &Bz z'(& Z2"(@Z."-Z ), 32/, (.Z20).-Z2* 3 &Z(Z )O,(( Z&) (-BZ

98<AZIBZ=2"(("&Z . .'( -



1231/17  1231/18
[>CA=Z [?<6<<Z

o (.20.-Z
) 0.0(  .Z.)Z8)(Z 74 74
).-Z* 3 &Z [> CA=Z [?<G<<Z
271z&€ Z ) Z'(., -Z(Zl, (.Z% ")2) Z)Z&(P.,Z Z(Zl, (.Z2*3( -2)(@Z
&) (-2"(@Z.'Z ). 321, ( .Z%), .")2) Z&)(P.,Z .BZ
123117 1231/18
Iz, -z [9B?@Z [9C<@7Z

[@C=99Z[;8 ®?:Z

S("™&Z1Z)(Z2&)(P.,Z .2
[[A C=@7 [;9C==AZ

L (.29, "2 Z&)(P.,Z Z

2.7178&"-7Z WZ ) -Z* 3 &Z"(&"(Z( 'z &( -2'Z -z, %), . Z'@Z)Z- 7%, ")z

)yzlz &( 2z .BZ

1231/17 1231/18
[C8@8Z [9C;?Z

Y( -Z* 3 &Z
"0Z -1Z &( -Z [7C=A>Z [: <C;;;Z
J( 2" 3 &2Z [AG?>Z [:=CA?8Z
ya VV_Z/” ( .Z&” u&n -DZ

Y"(2),21, (.2&" "&"-Z( ."-Z(Z-"(Z1 Z"(Z.12-'2)

1231/17 1231/18
[>7CA;=Z [?<C<<Z

).-Z* 3&Z
L, (.29 "2 Z Z [AC=@ [9C==AZ
Y -Z* 3 &2 [AG?>Z [=CA?8Z
J o2& &Mz [<C?AZ  [9C2@:Z

Total curr ent liabili ties $150,993 $163,955

M-z - Z-Z2&)(P.,)2 Bz!Zz "-Z&)(P.,Z&" "&" " -Z

)1Z1 Z )(-" \Z),.Z&)( P. ,'Z&" "&"
Z &) 1BZ

“z0(/,,  ( .Z&)(P.,Z .Z1"1Z"-Z&".

1231/17 1231/18

)1, (.Z&(P.,Z Z [99@®7Z [9: <C<:8Z

( .Z&(P.,'Z Z)Z "(Z W-Z).&Z&" "&"-BZ

Z zl, (.2&" "&"-2.)Z()(/,,

BZ=Z2"(("&Z . .'( . ZAD8=



1231/17 1231/18

L, (.Z&" "&"-Z [9=8CAA;Z [9>;,CA==Z
)14, (.Z&)(P.,Z2 Z [99@®©?Z [9: <C<:8Z
). &Z " & " -7 [>A 698z [@@C=z
"(&&BCZE )*.Z W -Z+.32-Zz'\z" ,( Z .1 (Z"-Z).&Z - .-Z(Z".Z.).&Z&" "&"-Z(Z

"(Z".Z +/ &Z.)DZ

1231/17  1231/18

1z z z [2@<S8@Z[>==CABAZ
Qz z Z [>AG98Z [@@Q=Z
54 z [9<CAA@Z;> C=;<Z

Table 5.8. FFF® 2018 Ending P eriod Balance S heets
1231/17 1231/18

z(z', %. &Z- 1" "-Z [8z [8z
Y( -z, "0 &Z [<8C@Z [>9B; ?Z
(0( )"z [9@>C:A@Z [:99C;8@Z
).&z1,, (.Z2-- .-Z [:? C9>=Z [?:Ci<=Z
* " &Z&)(P.,Z- 4 [98@C9>:Z [99>CA>>Z
YP *, " &Z&)(P.,Z-- 4 [} <AC:@9Z [>>C=A@Z
)- &Z&)(P.'Z--  -Z [=? C<<;Z [@;C=><Z
TOTAL ASSETS $584,608 $655,909
).-Z* 3 &Z [>CA=Z [?2<6<<Z
L (.29 "2 z z [AC=@  [9C==AZ
Y( -Z* 3 &Z [AG?>Z  [=CA?8Z
J o Z&" &M -Z [<;C?A;Z [ocC?@:z
).&2Z 1, ( .Z&" "&"-Z [9=8CAA;Z [9>:CA==Z
)\, (.2&)(P./2 Z [99@©?Z [9: <C<:8Z
TOTAL LIABILITIES $269,610 $288,375
EQUITY $314,998 $367,534
TOTAL LIABILITIES AND EQ UITY $584,608 $655,909

98>2Z7\BZ=2"(("&Z . .'( -



Populating FFBE@ash Ineme Statements to Conform to H@NO

Income Emplates

(0 -CZZ-&" Z1Z )&&L(Z  .BZ

Z(&Z Z)Z9&  .Z"-Z°( ) Z-.
1Z *&-Z

1z 1,z

1z 1z

1z, *z

1z -z

1z &z

1z =+ -z

1z & .-z

= Total cash frui t sales

1z, Iz
1) 1)z
1Z 1*%"(-Z

1z v,z

1Z +-1Z

1Z 1 Z)@Z
Iz )y )z
1z 1z, »z

= Total cash cr ops and vegetable sales

[? <@>AZ
[=:C9:;2
[} ;3B<>zZ

[9C<$Z
[>@z
8@z

[[C=@8z
[A88Z
$355,331

[?C@?:Z

[;9z
[[>8z
[97AZ
[ <>z
[9C>>7
[<:AZ
[2C=>8Z
$18,343

"(&Z1Z-121Z -z, "*.Z

)" -DZ

IBZ=Z"(("&Z . .

(

.- 2AB8?



1z )&z -2/ Z-&-Z [;==C;;9Z

1z ).&z -1z, -z (20 . &Z-&-Z [9@C;<;Z
1Z ).& -z, "*-Z) Z2"("-1Z Z &0-Z [OCa@z
1Z)o,0( .z¢+3( -Z [=C;?7>Z
1z "0 (z(z (I, ( Z 3( -Z [9G=97
1z 1.z ,ZY yZ [?C9<<Z
Az 1z 2 yZ [@AC<;Z
1z z [:C8;AZ
1z &4z [<C=Z
1z ' &-Z ==C<8Z
1z, yz', ( Z [<C=;z
1Z % "(Z(z-1+&"-Z [2C:>>Z
1Z . %"z [9; ?Z
1z . yz"  &&()-Z [[9CA<8Z
1z z [9:@Z
1Z "0 -) %Z-1**&"-Z [?A<Z
= Total Cash COGS $107,119

1z =& -z [>:@Z
1z 1&z [9;C<=@Z
1z *'-z [QAC@@:Z
1z yzr,  z [;C:97Z
1z " &)z [AAG?9Z
1Z (z, (z [A @27Z
1z ", 3z2&z [C@:?Z
1z ¢/, ( Z [@C=A;Z
1z &z [2C972Z
1z &z [@>Z
1Z /-2 [<C.o@z
1z - &&()-Z [?@A:Z
= Total Cash OE $196,806
Z&)Z, %, . Z! Z'(Z:89@zZ*"Z[9:C?9:2"(Zz"(, -.Z!, -CZ[<ke@Z"(Zz.2-Cz(zZz.! .Zz!\Z)1(,-Z
1", 1Z[<<C<8BZ Z&-)Z,*), . Z\z*, 1-Z(Z-&2) Z-- -Z-Z[F?@<@Z (Z[9Co9@=%Z, ."0&3BZ

Z--'Z) ZVZ2-&Z) Z-- -Z1-Z Z.!"Z))%Z0 &/ BZ

Z() 1Z*& .Z W-Z CzZ/-"(Z2 -!Z, *-Z(Z 2*(-Z 28" Z 32 Z(Z1( -Z2"(Z W-Z

y*& .z &( z! .Z(."-BZ

98@2Z'BZ=2"(("&Z . .'(



Table 5.9. FFF® 2018 Accrual | ncome Statemen t
(@ll number s in $000s )

1z -1z, "*-Z [@AC<Z
1z ' ( zZ'zZz ) -z "0 &Z [:8 €978z
12 '( z"(Z(o( ),"-Z [:=C8982
1Z &4z* & "(ZKZ* " "Nz @ *I, Z [8z
= Total Revenue $434,923
1z -1z)-2) Zz)-Z)&zZL MZ [982C99AZ
12 '( zZzZ M -2z 3&Z [9>C:A<Z
1z -1zo 1 z2*(--ZL MZ [9A>C@8>Z
12 '( z'z J zZ""&"."-Z L[9:B99MZ
1z =~ "Mz [<?B=AZ
= Total Expenses $355,267
Earning s Before Inter est and T axes (EBIT) $79,656
Qz (., -Z [9:C?9:Z
Earning s Before Taxes (EBT) $66,944
Qz 2 -z [<C:@z
Net | ncome After T axes (NIAT) $62,316
QZ"0" (-Z2(2) 1,2z, 1z [<<C<8z
Additions T o Retained Earning s $17914

'& Z 2%&( ")(-2) Z.1Z Z( ."-Z )&&LBZ

1z z, %, . Z2).&Z -1Z, "™.-Z + &Z.)Z[;@AC<;BZ

iz z2'Z W -Z, "0 &-Z1 -Z &I& . Z 3Z'("(z'z" ,( Z .1 @Z W -z
. "0 &Z'(Z W-Z("(Z*"Z &( Z-l  -Z + &Z)ZL[>98, ?ZQZ[<B@MZ Z[ZBH7MBZ

1z 1(  Z'@Z'0( ), 3Z1-Z &/& . Z 3Z'("(zZ!'z" ., ( Z .1 (Z'(0(.)"-Z'Z W -Z("(Z
*MZ&(  ZV  .-Z +&Z)ZL[:99C;8@ZQZ[9@CZATH: 888BZ

iz z, %, . Zz2-Z Z +/ &Z.)Z[987CIOBY

Z'( z'CZ W -z 3&zZl1-Z &/& . Z 3z'("(z!z" ,( Z .1 @Z ) -Z*3&zZ
M), L Z'Z WZ((ZFZ &( Z-l  -Z + &Z.)Z[:=CA8ZQZ[B?>Z"Z[9>C:A<BZ

1Z Z, %, . Z-Z Z + &Z[9A>C@8>BZ

iz zZ'CZ J ZzZ& "&"-Z1 -Z &I& . Z 3Z'("(z'z" ,( Z .1 (Z J Z& "&"-Z
"Z W-Z("(Z*")Z &( Z-l -Z + &Z)ZL[;9C@:ZQZ[<?B; MZ"ZL[89OMBZ

1Z( 2Z2%(-Z . ),3Z,+" Z3Z WZ Zz-Z* " "BZ'Z .Z)Z &I& MZ.1Z!( z

"(Z&)(P.'Z-  .-Z1-Z 0"& &Z"(Z W-Z &( Z-! -BZ Z&)Z,%, . Z"-Z-&Z(Z*, '--Z) Z

&)(P.'Z-  -Z-Z[=?G<@Z (Z[9C9@=%, ."0&3BZ!Z)Y&Z )Z* " .")(Z"-DZ

4 1 K(K)+F  "%K  KGK, % K(K )+ %K  KI($K/%. EKGKNK )+ %K KI$ EKMK )F
" sk

IBZ=Z2"(("&Z . .'( . ZDSA



%"(Z. Z( —, 3Z/-" I")(-CZ1 Z"(Z W -Z:89@Z *, " .")(DZ

[=?B<@ZQZ[9CI@=ZQZL[99>CA>>ZQZ[98 @EMBMZ Z[<?

1z "™z -1Z (Z()( [z, ™.-z1 7'(Z).&Z, 0(/BZ
1z "™z -1Z (Z0)( \Z 2%(--Z1  Z2"(Z).&Z 2*(--BZ
1z /., MZ).&Z 2*(--Z, )Z).&Z, 0(@(Czl1 z"(Z ,("(-Z ), 2'(., -Z2(Z.2 -ZL MZ
+ &Z.)Z[?AG=>BZ
1z z, %, . Z(., -Z )--Z +H&Z)Z[9:@9:z1"1z1 , Z-/., . Z,)Z Z2)2)."(Z ((Z
), Z 2 -ZL MZ+ &Z.)Z[>>CA<<BZ
1z z, %, . 2.2 -Z +&Z)Z[<G¢:@z1"z1 , z-/., . Z.,YZ Z)2)."Z Z()Z .Z
* 3(z(., -Z2(Z2.2 -ZL MZ)Z[>:C:9>BZ
1z z, %, . z* 3'(2"0" (-Z2(2) 1(,Z21" ., 1 &2Z)Z[<<C<gil'z1 , z-. . Z,)Z
zZyz"(z'( -z2'@2Z, ."( Z ((-2) Z[9TA9<BZ
JK" (& K,--&'-> Z-"(z‘z -Z, "-Z(Z 2*(-Z LZ-F&"  Z 3Z CZEZ (Zz -"&3Z'(Z

"z [z Yz ' Z

Table 5.10. FFFS 2018 Cash Income Statemen t

Az, ez @AC<;Z
1Z &4z* .&2"(Z [8z
Qz -1z z [982C99AZ
QZ -12) 0,! Z 2*(--Z [9A>C@8>Z
Qz* " "z [<?@=AZ

= Cash Earning s Before Inter est and T axes (CEBIT)  $38,759

Qz (., -z*"Z [9:C?9:2
= Cash Earning s before Taxes (CEBT) $26,047
Qz 2 -z2*"Z [<C:@z
= Cash Net Earning s After T axes (CNIAT) $21,419
Qz"0" (-Z2(2) 1.z, 1z [<<C<8Z
= Cash Additions to R etained Earning s ($22,983)

-&'K(K JK%(O0  Z Z()1Z' 0Z&&ZF!Z .Z, +I", Z)Z"(Z W-Z-. .'( .Z)Z -Z &IlBZ Z

"(Z 3Z2'("(Zz W -Z( .Z -1Z2 &NZ,)Z2)*, ")(-BZ
1z -z, ez [@AC<;Z
Qz -1z z [98 2C99AZ
Qz -1z Z [9A>C@8>Z
Qz (., -z2*"Z [9:C29:Z
QZz 2-7*"Z [<C:@z
= Net Cash Flow fr om Oper ations: $68,478

09@AZIBZ=2"(("&Z . .'( -



Z -1z &1Z,)Z'( 0-'( .Z 0"3Z"-Z&I& . Z,)Z .ZI- Z)Z™(Z* " "NZ(Z +&Z

1Z &2) z&)(P.)Z- .-Z [9Co@=Z
Qz I, '--Z) Z8&(P.)Z- .-Z [=?26<@Z
= Net Cash Flow fr om I nvestmen ts ($55,863)

Z -1z &Nz Yz "(("(z [ovt-z, & -zdzt (0 Z2 .1 (Z2),, )1'(2) zZ&(P.,)Z2 Z
(zQ.-z* 3&Z(Z*"("™&Z(Z"( ., =2 3 (0 -2)(@Z&)(P.Z Z(Z().-Z* 3 &BZ"(&&8Cz
"0" (-Z2*"Z, Z-., . Z(zxz" , (2 .1 (Z( 1z +m.3zZz)( .. z(zZ*, '- z"-Z
)*/. Bz

' @O/, (.2 ZL), )1'(Z&-z* 3'( .-MZ [=C@8Z

1Z ' zZ'@zl, (29,2 Z Z [9CR8Z
1Z '(  Z'@20.-z+ 3&zZL), )1'(Z&-Z* 3 ( .-MZ [>C28AZ
Qz 3( .2z"0" (-Zz(2) 1(.z1" ), 18&zZ [<<C<8Z
= Net Cash Flow fr om Financing ($29,920)

Table 5.11. $atement of Cash Flow

1z -1z, "7 [@Ac<;z
Qz -1z Z [982C99AZ
Qz -1z z [9A>C@8>Z
Qz (., -z2*"Z [9:C29:Z
Qz 2-7*"2 [<C:@z
= Net Cash Flow fr om Oper ations $68,478
1z &4z *.8&2"-Z1Z* " MZ, @ *I, Z [8z
Qz/, '--2) Z* "&Z&)(P.,Z- 4 [=?8<@Z
1Z &-2) z* " &Z&)(P.,Z-- -Z [oCco@=2
= Net Cash Flow fr om I nvestmen ts ($55,863)
1Z ' Z(&API, (.28&)(Z.)Z Z [=C@8;Z
1z ' zZ'@l, (.79, Z&)N(Z..Z Z [9CR8Z
1Z ' Zz'@20.-z¢ 3&z [>C?8AZ
Qz'0" (-z(2) 1(W-zZ, 1Z [<<C<8Z
= Net Cash Flow fr om Financing ($29,920)
Change in cash posi tion o f the f irm ($17305)

LK-(K( AD(-" 212 )&&L'(Z 2™&BZ )iz, z0"-"(Z'(Zz( 1Z)1Z(Z, Z.3"(Z.)Z "(Z3),Z
1 32)Z(@Z™), .( .Z"BZ/*)-Z)  .Z3IZ-)ZZ* -)Z3 )Z-IZ"-Z "&"Z1"  1Z1Z8& "(Z(Z
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J Z Hz zl-z J&zZ0 " &-Z! Z)l-Z)ZU(@Z "(("&Z.. (- "Z) 1, Z, 1z
@Zu@, ( M)z1 , Z)O0,. Z)Z -BZ

IBZ>BZ(("&Z .")- ZB9A



%K (&) +(> 2Z-1&(-2)  Z, M)Z *(-2)(2! 0'(z) Iz 1&z2)Z )*, Z.1'Z)BZ

-z1  z1™z1 zZy*,  Z, M-zZ) z" , ( .Z"-BZ 0")/-&3CZE¥1)&Z 2* .Z, ")Z )-. . Z
22" L (.Z2"-Z)Z! 0Z (Z &I& . Z .Z)*, &Z¥'( ~Z(Z*")-Z) ZMBZ Z1)I&Z&)Z
2zl .z -z "z ), Z,2)Z1Z-'Z4 Z(Z( z'(z-"&,Z ."0""-BZ), /( .&3CZ
12 @ .@ "(z-1'z2 A -Z- z-z'(l~, 3z0, Z, .")-BZ

y m-zlz, &O0(.Z)*")Z @ )ZMZ "Z"-z1"1Z'-&Z Z" , (.Z%'( -Z'(Z."BZ 0"(Z.Z
-'Z, M20zz(Z)  zZMzv)-Z )Z1Z-'Z "Z&&)1-Z1Z "Z'( Z)Z" ( ."3Z.,(-BZ

(z+-"Z., (Z(& 3"z 3Z(-1 ,Z2-DZ"(z1!.Z, -Z"-Z.1Z "'Z"-Z"* )0"(ZL).Z"* )0"(MZ) P
*z)z*-z*, )'( -BZ Z)-CZ., (Z(& 3"Z (Z z*, ) ZI(Z )&.Z(' -Z-Z
1 &&7-7,")-BZ

1-K (%%(0Z(Z1! .Z)&&L-CZ171'&&Z%)/ Z- 0, &Z,")-Z,)Z 1Z) Z.ZT uz. )"-BZ

1(Z1  Z1"&&Z"-/--Z!) 1Z 1Z) Z.1'CZ&)(Z(Z) 1,Z1" 1z2)1.Z zZ, "N-CZ@Z&Z(1 Z
1Z+/ -z  Z,Z1Z " (" &Z-., (.1-Z(Z1 w(---BZ "( Z .Z,)Z  WZ"(("&Z
(0 -Z1'8&Z ZI-2)Z))2.)Z Z, ™Cz Wz &( z-! ~-CZ CzZ(z- .'( 2)Z -1z

&)17)2:89@Z,Z,* . Z'(Z &Z>B9IBZ

)Cz1! .zl 071 Z& ,( HZ z&,( Z! .Z1Z, Z) Z0' &-ZZ(ZZLKMZ. &&Z/-Z!) 1Z

"( 3Z("-2)Z2Z,Z-)" . Z1"Z 1ZI(" Z)ZBZ-2Z:/&Z1 Z (Z )*, Z1Z, MZK
z2'Z"-22(22 -Z1Z. 1)z, M-z+,)0" Z1zZ-'Z( ), )Z ).Z1Z-'Z
0" &2Zz'Z1Z. 1)2"-RIZ(I' ,Z) ZI("-2)zzZ) Z22"-2Z)Z Z(" Z)ZBZ

9:8ZZBZ>BZ(("&Z .")-



Table 6.1. Coordinated f inancial sta temen t for HiQuality N ur sery (HQN) for the y ear 2018

Open HQN Coordinated Financial S tatemen tin MS Ex cel

ACCRUAL IN COME
BALANCE SHEET STATEMENT STATEMENT OF CASH FLOW
9:K;9K9?7F 9:K;9K9@|Z 89@Y 8@y
1Z(2
. %. & _ z| 1z * -7 -@CAAGZ)Z| -1z *.-Z :@CAASZ
oy [A:8Z [>88z| ] (@ (@
YW -z 52 ) -Z I ,
"0 &7 oc<8d [oc:8sd 4| 0 ez L<<8MQ1 12 Z [? @882
(0( ), 32 (Cosz  [=Ciasz] 12| 5Z(0( )" Z [9<=82 Q7 -1z Z [9982@Z
&4 2 * &
. "(-ZKZ ! . !
.-z "0 &z 8z az| 2 (-ZKZ e 8z Q1 (., -z+"z [<@87
1, Z
CURRENTASSETS | oo/l @ggz] = | Total Revenue | $40,000 | QF 2 "2 >@z
" " ez -12)-.2) z Net Cash Flow
T ) _ 1 1zl »y-2)&z [:? ®88Z| = | from $364
)P.,Z -Z cansz  [cresz | V) Oper ations
&'47 * &z
P * " &z 52 ) -Z "(-Z)Z
) P.,Z- -Z [>A8Z >asz| 4 "3 ez [0@88Z 12} . vz [82
.o, Z
LONG-TERM 2 1200z | e s v ez B2z
ASSETS [C>@8F [Cc<88Z 4| 2*(--zL Mz e na R
s | 7 I B B2l
TOTAL ASSETS [08@8sz| [9sc<ssfl?| " &’ 7 L[>@1zQx (_)_(P " &7 8z
&-2) z
).-Z 3&Z ocssp [ocospld M @ =8z | 12| * Z"&z [:8Z
. I, 1--2) z
o (2), I Lhot
_ _ = | Total Expenses $39,350 | Q% *, &Z [988Z
z [=88Z [<=8Z N
Earning s
YW -z 3&z Before Inter est $650 | = o 2o Flow ($70)
: [;C888Z [<(B88Z and Taxes |
nvestments
(EBIT)
" 70, - o BT _
JozZve -z nor [@aglt (- Z @811zl o, "2 2 L[=?MZ
Earning s I( z2'(z
CURRENT
Before Taxes $170( 12| 1,, ( .Z¥), ")(Z L[=8Mz
LIABILITIES $5,958 |  $6,600 (EBT) V7 2
IBZ>BZ/(("&Z .")- AB:9
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NONCURRENT Il Lol z@o.z N
LONG-TERMDEBT | $2042 | s$1085|Qf 27 PO1IZ '3 g7 L[-:8 Mz
Net I ncome 3( 2z
TOTAL y 2
After T axes $102 [ QZ "0" (-Z(Z @72
LIABILITIES $8.000 | 98585 | |(NiAT) oWz z
. |0 (-z(z ] Z128) 17 _
)tk 2 &4 19cagsy  [acAssr®¥)i(z, 1z (@722 vz w(('(z L[> <Mz
Additions T o I( z2'z -z
Oz 1o | Retained @s185)| |+ n@ 21z L8 Mz
[988Z Ll@=mMz Earning s "z
TOTAL EQUITY $2000 | sss
TOTAL
LIABILITIES AND
EQUITY $10,000 | $10,400
Solvency Ratios
)&0( 3Z,.)-CZ-y M-z &&Z,* 3( Z*" .32,")-CZ(Z ZI- Z)Z(1 Z+-")(-Z).Z
1Z "' VE "€"3Z)Z .Z%Z&)(P.Z Z)&" Bz , Z171'8&&2™(Z. 1)Z-)80( 3Z,.")-DZLIMZ
mz ., -z ( ZL MZ(ZLMZ P)P-, 0" Z, MZL MBZ

Times inteest arnal (TIE) &tio

'z z, MZ' -+, -Z!Z "' W)&( 32)z* 3( .Z*" .3BZ!Z Z, MZ)"(-Z. 1)2*")Z

yz"zo -, 2. z,)zlz ") wW'()z. .'( .z(z-z "( z-Dz
EBIT
TIEF = ———
>BOKZ INT
(z1z) 0z)Y&Cz z, * -( -zZ\z "} W'(, -2)& -z [/ Z1'(z1zZ*"BZ z
o, -zdz "W ((-Z1(Z)Z Nz ), Z* 3(Z2'(., -Z(Z.2 -Bz'z z, MZ(-1 ,Z
1Z+-"(DzZY) 1Z'( 3ZM™-Zz (Z)Z “'zZ* 3ZZ(., -Z )--Z[-(Z.MZ U ML), (Z*) "-Z

L).Z 0, 3Z)&&,2)Z"(, -Z )--Z!) 1Z'( 3Z)&&,Z)Z Z 2"-HZ (, &&CZZ!&!3Z"' W Z, "Z
2 -Z)(ZL ZZ9MCZ)!,1%-Z1Z "'Z1 ) W.Z Z & Z)Z*3Z-Z(., -Z )--Z-"(Z" -Zl,, ( .Z'()'BZ
Wz Z, ")Z)Z:89@Z"-DZ
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$650
TIEFE = ——=1.35
>B:\IZ $480

Wz:89@Z Z,.MZ'(" .-Z)Z 0, 32)&&.,2)Z"(., -Z1Z "'Z) 1 -CZZ!-Z[9B=Z)&& -2)Z Z.)Z
"% z"-2'(., -Z* 3'( .-BZ

Debt-to-servie (DS) atio

"%Z.1Z Z, "CZ1Z Z, MZ(-1 ZH-")(-Z).Z.Z "' VW "&"3Z.)Z* 3221, ( .Z&)(P.,Z
)& MN-BZ@Z) . -Z)Z\Z Z, MNCZZ MNZ )("4 -z'zZ( Z)Z* 3Z.1Zl, (.Z%, )2 Z
"-Z&)(P.Z .Z'(Z " NZ)Z'(., -BZ"(&BCZ1Z Z, MZLZ ) ., -Z)Z)\Z Z, MYMZ -Z* P
"NZ)Z oz -Z% " MEZMZZOP -1z 2*(-BZ /.,  MZ* " MNZ.)Z, 0(Z)Z
)."(Z ZI( - .-ZNZ&"I"ZI(-Z 0"& &Z)Z)Z "'Z)Z* 3Z-Z/, ( .Z&(P.,Z .Z)&" P
"(-BZ

)Z'&&J-., . Z.1Z&) "Z 1(Z)Z )& CZ -/ Z.! Z -1Z,  "™.-Z +/&Z[988CZ *, " ")(Z +&Z
[8 CZ).1,Z 2*(--Z +/&Z[98CZ (Z Z"-Z +/&Z)Z[>8BZ.Z), Z.!(Z[>8Z"-Z 0"& &Z.)Z* 3Z"(, -Z
(Z*"("* &Z -Z* " N2) Z[8Z-ZZOP -z 2*(-BzZY-zl Z Z* " "Z)Z Z)Z

" )02Z),Z" -, Z2)z2'()zZz 0"& &Z2),2(., -Z(Z .Z, * 3'( .Dz[>8z]z[;8Z"Z[ABZ1!"!Z"-Z
Lz, )Zz'zrz z, "Mz + "MBZ

"ZN%Z, )" (-Z.! Z1Z1, (.29, M2 z\z&(P.'Z Zz  z!z (2 z.Zl, (.Z
*MNZZl- Z)Z &I& .Z1Z ()" )Z'Z1Z " VL Z, MBZ .,Z%(Z!-Z $-'( -CZ1Z
)."Z1Z "' W Z, ")Z+&Z)DZ
EBIT + Depreciation
DS = ,

>BMZ INT + Current portionlong — term debt

717 7aZ9CZ Z'Z1"&8Z().Z Z &Z)Z'% Z*'(™&Z(Z"( ., -Z* 3'( .Z-(Z Z*&-Z* " P
"BZ(Z-Z -CZ1Z "'Z1"8&Z Z, +I", Z)Z)."ZN™(Z. )Z)..Z-), 21122, - IZ
CZ-88&"(Z- .-CZ &3"(Z"(0-'( ~-Z'(Z- -CZ(K.Z'(, -z z)Z .ZI, (.Z Z(Z
"(., -Z)&" ")-Bz z1Z"'Z1 , ZI( &Z)Z'  Z%-Z'(., -Z(Z*"("&Z* 3'( .Z)0,Z.Z&)(Z
.)Cz!z "' VI, 0'0&Z1/&Z Z), .( BZ

Z (z)&0Z)Z WZ89@Z Z,.\BZ ), "(2)Z WZ'()Z. .'( .Z Z1 -Z[>=8Z(Z* P
" )21 -Z[=8 BZ., -Z*"Z + & Z[<@8Z(Z.Zl, (.Z¥, ")) Z.Z&(P.,Z Z&-.  Z)Z

1Z " VE89?Z(Z) 26 Z &(  Z-!  .Z1-Z[=88 BZ %"(Z.Z--" UN(-Z'( )Z + )(ZL>BMZZ
"(z Wz Z, .Z+&zZ)DZ
~$650 + $350

=———  =1.02
>B¥Z $480 + $500

IBZ>BZ(("&Z ") ZB:;



Y "(Z)Z Wz Z MCZZz z7&Z* " NZ, z4 "t( .Z)Z  .z98z*, ( .2)Z-Z'(., -Z
(Z1, (.z+'("™&z* 3( -CzZ), Z I, .Z, & ")(-Z) Z-Z)&( 3Z.!(Z"-Z Z, .")Z)Z9B;=BZ

Profitability Ratios

) " "&M.3Z, M2 o, ZMZ "' OV "&'3Z)Z (, .Z*%) "-Z.)Z" -Z- ~Z)Z +".3BZ!Z"' W

J&Z"( )YZ-. (. .ZLMZ*)0" -Z),  Z ((-2).Z% ) "Z' -, -ZI-1&z"@Z "("(Z, .-Z) Z
, L(DZ ('(-Z ), Z"(., -Z(Z.2 -ZL MCZ,((-Z ), Z.2 -ZL MCZ(z(.Zz'()Z ..Z
"(., -Z(Z.2 -ZL MBZ

Z 2"z, Z* ) ". "&".3Z, ")-DZLOME*.Z', "(ZL MCZL:MZZ)(Z-- .-ZL MCZ (ZIMZ,/(Z
)Z +".3ZL MBEZ-)Z --CZ.\Z* )" "&.3Z' -, -Z, 2%, . 2)(Z@Z ., P.2Z -"-Z, +""(Z
1 .Z1Z%(0)1z1Z 0, Z.2Z, .Z)Z!Z "Z1"1Z1 Z &/& .Z( 2.BZ

""" K-1K [+ K-1K+ ->Z(Z-)'Z --CZ*, /&, &Z1%1Z* ) " "&".3Z' -/, -CZ1Z( Z.)Z%()1Z
1Z 0, Z.2z .z*"z 3z!1Z"'BZ Z"(Z!Z O, Z.2Z, .Z 3Z-)&®"(Z)Z Z(Z\Z )&)L"(Z ), P
v&z\ Z+ .-Z( Z()yZ .Z.2 -ZL MZ)Z Z$- Z)Z!Z ., 6 P.2Z .Z DZ

(2)& 0%(Z)2Z'@Z + ")(ZL>B=MDZ

71 NIAT
SBMZ EBT

)&0(2Z)Z Z'(Z:89@ZI-(Z Z(Z 20&/-Z,)Z &Z>B9Z¥ "(DZ
102

T=1——=24
>BNZ 170

Profit margin (m) atio

1Z, MZ&Z -, -Z.Z* ), "Z) Z 1Z2)&&.,Z) Z -1Z, ™.-z.) z"zZ,."( Z-Z*)"Z .Z
"(., -Z"-Z*"Z1Z ), 2.2 -Z, Z*"BZ

'z, "Mz&Cz'-Z"'( Z-Dz

EBT
m =
>BEZ Total Revenue

9:<AZBZ>BZ(("&Z ")



(z:89@CZ 7! ZZ ), P.2z* ) "Z', "(Z+ &Z)DZ

$170
m=——— = 00425 = .425%
seaz  $40,000

(2.1.z1 ), -C2),Z 0, 3Z[9Z)%, 0(/ Z

( z3ziz"cz z (
(1'&Cz.\Z ., P.2Z*) "Z',

"(zz-z "( Zz-Dz

EBT(1-T
m(l—T) = ( )
1>BOBZ

Z[8 B8<:=Z"(Z ), P.2z* ) "-BZ

B NIAT
"~ Total Revenue  Total Revenue

(z:89@Cz z! z(z , P.2z*) "zZ', "(Z +/&Z.)DZ

$102
m(l —.4) = ———— = .00255 = .255%
[}Bgmz( ) $40, 000

(2).!.z1 ), -C2),z 0, 3Z[9Z¢ -1z, "™-CZ Z ( Z[8B8:==Z"(Z ., P.2Z*) "-BZ

Return on asets (A) ratio

'z oz A, -Z1ZY D)z "Z (, Z 32 12)8&,2) Z- -Z(Z'-Z +&Z)DZ
EBIT
ROA =
(>B9:\MZ A

WZz:89@Z ), P.2Z ZI-(Z

"(((z* " Z-- -2"-Z+/ &Z.)DZ
$650
ROA = ——— =6.5%
>BoNVZ $10, 000 0
(.* . CZ12)&&,2) Z WZ- -Z (,

.-Z[B8>=Z ( .-Z'(Z ), P.2z* ) "-BZ

Return on guity (ROE) ratio

1z z, Mz o, -Z1ZY(  .Z)Z*) "Z (, . Z 3Z 1Z2)&&.,Z) Z+".3Z .Z2"(., -Z*
( -2)z z *.&2,Z-. . Z1Z ), Z.2-Z, Z*"BZ,) "-Z

3P
+H&Z ZL ((-Z ), Z.2-MBZ!Z Z, "Z (ZZ 2* -

2., =22, . Z

Z-DZ

IBZ>BZ(("&Z .")- AB:=



EBT
ROFE = ——
>BoMZ FE

WZ:89@Z ), P.2Zz zI(Z  "(("(Z*)YZ  +I".3Z"-Z+/&Z.)DZ

$170
ROE = = 8.5%
>Bo-m7 $2,000 ’
, P.2Z, 1(2)(Z +I".3CZ L9ZQZMGZ Z 2* -- 2-Z Z$I- Z)Z.2-CZ,Z Bz!, ) CZ
L9ZzQzMgz z 2%, -- Z-Z zZ"o" Z 3Z+/".3DZ
NIAT
ROE(1-T) =
>BOMZ ( ) E

Wz:89@z., P.2Z Z"-Z+/&Z.)DZ

$102
ROE(1-T) = —5.1%

1>B97EZ $2,000
(\% . CZ12)&& Z) Z+".32(, . Z).Z[8 B@=2"QZ ), P.27* ) "-Z(Z[8 B=92"(Z., P.2Z
%) "-Z1"(Z:89@BZ
LK+ %-"(IK -0 'K K'K  >Z ) Z& 0%(Z* ) " "&".3Z, "-CZ.l, 2"Z)(Z2"™), .( Z
+-DZ1M1Z"Z . .2 )ZZ "0(Z "'DZ Z)Z HZ)Z (1 Z.1-Z+-")(CZ1 Z-"& 3Z “(Z
L MKLMZ-2/8&Z)Z1Z, J(Z- .-ZL MLMZ&-Z.12-2) Z .ZL"MLMDZ

ot TOE)(E) = (ROA)(A) — (1)(D)

L Z- =" 1M(Z ),ZCZLZIZMZ (2)&& M Z&"&. -Z (Z"0""(Z 3Z+".32CZE)."(Z.\Z, -1&Z
"(Z + ")(ZL>B9NDZ

ROE = (ROA — ) (2> + ROA
1>BoXZ E

+  "(Z>BWWZO &Z Z'Z 2z2'Z ZZEZ Z°Z Z'Z 2ZMEZ(Z ZaZz 2Z"Z ZaZBZ

z z-z0.z, .2z Cz!(@z'z "'7"-Z&)-"(Z)  3Z)(Z 0, 32)&&.,2)Z .BZ )z cz 7z

@B=hz(Z, .,Z!(Z" -Z Z)Z>B=hBz (1"&Z WzO0, Z'(., -Z, .Z2)Z"-Z .ZL.).&Z"(., P

-Z )--Z"0" 232 Z Z'Z "(("(Z) Z)Z*"Z +&Z)ZMZI"(Z:89@Z1-Z + &Z.)DZ
.oant $480
1 = _=

sgavz debt  $8,000

= 6%

9:>ZZBZ>BZ(("&Z .")-



Efficiency Ratios

"t 3Z,")-Z )%, Z)*.-Z (Z"(*.-BZ "v(3Z,)-Z) Z)IH.-2M0" Z 3Z'(-Z - Z
N 1Z'( 3Z(".-2) 2)/*.Zz 2" Z2)Z'¢*1.Z0-z%, )] BZ), Z (.2, MNZ(" .ZZ(" .2)Z'(*.Z
"Z*)I1"(Z, L2 Z) 2)HZ2) (2 && 2 "v( 3Z,.")-BZ

)" ,Z. 1)2.3-z) z ""( 3z,"-Dz.() 0,ZL MzZ,)-Z(z.() 0,Z."ZL MZ,"-BZ!Z
L0 0.2, M-z A, Z)UHZF ) ZFZIC Z)Z'(.Z1(Z.1Z Y (zZxezialz -z
>=7 3-B2),Z 2"*&CZ-I*)-2)I,Z Z, NZ"-Z=BZZ Z,"Z) Z=2.&&Z.Z1"(Z;>=Z 3-CD, 3ZI(".Z
"1.Z%, ) Z=ZI(".-Z) Z)I.*1.BZ

Z' 3z1( .2)Z"(Z)Z(' .Z) Z 3Z, +" Z)ZZI" .Z)Z"*.Z)Z* )| ZZI(".Z)Z)*.BZ Z
(Z (1 Z1Z+-"Z 32'0""(Z;>=z 3-Z23Z.Z('.Z) Z.() 0,Z.) .Z) [, ZI"(Z.!Z
3 ,BZI"Z.8&Z/-Z)Z(' Z) Z 3-Z,+" Z)ZZI(" .Z)Z"(*.Z)Z* )l ZZI".Z)Z).*.CZ1 Z
17 &&Z Z./(Zp,Z."CZ),Z  CZ,BZ)( ."("(Z1" .Z),Z 2"&CZ"Z (Z'(*.Z1 -Z.( Z"()Z(Z
Y*.Z= Z"-Z1"(Z.12Z3 ,CZ1(2"0""(Z;>=Z 3-Z32=Z.8&&Z/-Z.)Z0, 3Z./() 0,2, +" ZL>=Z
3-MK22,Z 3-BZ

Z01Z )",z MYz z  ""( 3Z' -, -DZLOMZ.D'(.), 3Z./() 0,ZL MZ,)CZLMZ.Z -.Z
10 0,ZL MZ,CzIMZ.!Z, "0 &Z./( 0,ZL MZ,)CZ(ZIsMZ.'Z*3 &Z./() 0,ZL MZ,"BZ
28)2"(Z2)zZ 'Zz, MzZ.1'Z )., ((Z Z, "Bz

Inventory turnover (I'D) ratio

'z z, MZ -+, -Z\Z))HZL ).&Z O( MZ)/  Z 3Z.1Z"' VZ'(*/-ZL"(0( .), 3MBEZ&Z, OP
(z2-2z*"z) z™z' -, BZO(.), 3Z-ZZ%"(P'(P."Z'" -, BZ ZI-Z.Z "(((2) z.Z
xmz 0(.), 32 - zZ 1-z2°Z, & -Z.1Z'(0(.), 32)Z'(z1'(z, Oo(¢z (, Mz .rOP
"z (BZ 2"Z "( Z & 1BZ

Total Revenue

ITO =
I>B:ONZ Inventory

12:89@Z2 z, .M)Z).Z Z"-DZ

$40, 000
ITO = —— =10.67
I>B::MZ $37 750
12 Z, Mzt .-zt Z),Zz 0, 3Z[9zy"©0( .), 3cz.rz"yz (, .-Z(Z-" . 298877 )&& ,-Z
)Z,0(/21"(z2.!Z3 ,BZ2Zz-'&8&7 z, "MZ-/ -z ozYz "'z2"-zh&"(z 2 --Z"(0( .), 3Z& &-Z

IBZ>BZ(("&Z ") AB:?



"0(Z".-Z&08&Z)Z.). &Z, 0(/BZ"% 1"-CZZ&, Z Z, MZ' 3Z-"(&Z*.( ."&ZT)%Z)/.-UZ1"1Z )I&Z

, -1&.2"(Z&)-2,0(/2"2'2 *'2"-Z/( &Z.)Z' Z1z'(z  )z'-zt)l .-Z(Z-, 0" -BZ
Z (Z"(Z2)2(" ,2) Z 3-Z, 4" Z)Z-&8&ZZI("Z)Z)Z ") VI “(("(Z"( 0( .), 3CZZ"(0( .), 3Z
10 0,2"ZL MZ,.")CZ3Z"0""(2)(Z3 ,ZL>=Z 3-MBZ.!Z"' W DZ
365
ITOT = ——
>B: MZ ITO

4 Z, "Z)Z Z'(Z:89@Z"-Z/&Z.)DZ

ITOT = 505

—— = 34.21
L>B<\NZ 10.67

2).1.21 ), -Czz/(".2)Z'0( .), 3Z(.,"(Z WZ'(0( .), 32"-Z-)&Z"(J, '&3Z;=Z 3-BZ

Asset turnover (AO) ratio

1z z, MNZ -, -Z1ZY(  Z)Z).&Z,0(/ZL ).*. MEZ 0, 3Z)&& VA1), .1Z) Z - .-ZU'(*/.- MZ
I"(zYz3 ,Bz'zZ z, MZ' -, -zlz "' VL ""( 3Z@2/(Z"-Z- -Z)Z (, .Z, 0(/BZ

"%z.\Z Z, MCZ!Z Z, "Z, & .~Z1Z ") VI*""(Z-, . 3BZ)*("-zZ1" 1Z&)1Z*) "Z', "(Z
(Z)z! 0z 1Z zZ, M-Bz)*x("-z1" Iz©" 1z+) “"Z', "(-Z.(Z)Z! 0Zz&LZ Z, .")-BZ

ZZzZ* -( .Z2'z20&2) z)Z " W- -Bz'z Z, ")Z"-Z &l& . Z 32"0""(Z.!Z "' W.).&Z
, 0(/z 3z2-2).&2- .-DZ

Total Revenue

DB::I\MATO B A
Nz (((2) ziz*MZ-  -CZ WZB9@ZZ, .)Z'-Z+ &Z)DZ
lPB:>WATO = % =4.0
Z (Z"(z'z " W ZJ0) 0,Z2.ZL MZ,"CZ1Z(' Z) Z 3Z,+" Z)ZZ)&&Z)Z

-2)Z (, .2Z)&&,Z)Z-&-CZ32"0""(Z;>=Z 3Z.\Z"' V& Z, MBZ-(Z.!Z Z* 0")/-&3Z
&I1& . Z)Z Z'(Z:89@z1Z"(DZ

ATOT — 365 365

— = — =091I.
>B:?2\Z ATO 4.0 1.3

9:@2Z'BZ>BZ(("&Z .")-



@.1,z1 ), -CZ2)&& ,2)Z WZ-- -Z (, .-ZZ)&&Z)Z -Z, ".-Z'(Z,) &3ZA9Z3-BZ

Receivable turnover (RO) ratio

1z z, nNZ' oo, -zdz v tt( 3z"Z/l(z'-Zz Y ~Z, "0 &-Zz)Z (, .Z -Z
“.BzZl!Z Z, MZ"Z &/& . Z 32'0""(Z.\Z "' VW.).&Z,0(/Z 3z-Z )( .-Z, "0 &-BZ
Nz W .z, "0 &-Z' -, Z.zlZ "(((Z) Z.1z3 ,CzZ.Z'' W Z, MNZ' -, -ZI) 1Z
"( 32)8&,2)Z,00Z, Z (, . Z3Z)(Z)&&,2)Z )( -Z, "0 &-2'&Z Z!Z "("(2) Z
1Z* " BZ1Z Z, & ~Z1Z VML, “.Z-, . 3BZ)*(-Z1" 1z 1z Z, M)Zl" ZI-P
).z, "Z9&"" - MZ.(Z.)Z! 0Z&)1 ,Z&08&Z)Z.).&Z, 0(/Z.! (Z.})- Z1" 1Z8&)1Z z, M-ZL -3Z
" ZN&""- MBZZ 2%, --Z\Z Z, .Z-DZ
Total Revenue
RTO = -
>B:@Z Account Receivables
Mz .Z2,)Z Z ),Z:89@Cz!z, ™.-z,)z.zZ"( )zZ- .'( .CZ(z M -Z, "0 &-Z
)ZNZ("(Z:89?2Z & ( Z-l .CzizZ"(zZz WZ Z)Z + &bz
$40. 000
RTO = ——— =24.39
>B:AZ $1,640

(Z!Z -2) Z Z1"(Z:89@CZ 0, 32)&&.,2)Z )( .Z, "0 &-Z (, . Z[ <BAZ"Z0(/2).Z(Z
VH.Z)Z'(*.Z,  ")Z) Z:<B;MBZ

Z (z-" .zlz "' VW, "0 &Z/() 0,Z2"ZL MZ,.2),Z1!  .Z"-Z-) M-Z &&ZIZ " W
0, Z)& NZ*"Z )Z M -Z, "0 &Z, MNCZ.Z('.Z) Z 3Z,+H" Z)ZZ)&&.Z)Z
"Z-8&-2)Z Z )& . CZ3Z"0""(Z>=Z 3Z.!Z"' W Z, ."BZ
365

TOT = ——
l>B;8I\/ZR 0 RTO

!z -2) Zz Z1'(Z:89@CZ1 Z"(Z"-Z  Z, .")Z +/&Z.)DZ

365
RTOT = = 14.96
>B:9MZ 24.39
(.5 . CZZ.%Z(@Z 0, Z)z( ,&29=23-Z)Z.1Z2™2) 727, ".Z-&ZI(.'&Z.\Z*3( .2"-Z
/&83Z, "0 BZ!Z Z, "Cz&2HZ Z, CZ, & .-Z.Z ") WL, ".Z%&"3BZZ.1Z z"-z
)Z&1Cz.1z"'Z" 3Z10Z)Z." '.Z)ZZ, ".Z9&" 3Z(Z" !.Z Z&-"(Z, 0(/Z2-2Z, -1&Z) Z().Z
) (ZI-) 21 Z)%), A .3Z)2, 1 -2)(Z, " BZ(z!2).!z22(Cz, 'zl Z ) -z

"0 &Z1-Z2 72 "(( Z32"\Z2 272),Z +".32/(-BZ 2!z z"-z)yzZ"" 1czrz"'z-z 2.( P

IBZ>BZ(("&Z .")- ZB:A



"(228).2)Z, ".Z)2)\,Z "-CZ(Z!'Z "(("(Z )-Z 3Z Yz 2 -"0 Bz(.!zZ ) .Z-Z! Z
1z&)( ,ZZ"'Z 2.(-Zz, ".CzZ\Z, .Z"Z1Z"%Z)! Z1Z"' VL ) -Z, "0 &Z1'&8DZ Z
,*"BZ
ZZ-1 1&Z) Z )®--Z Y( -Z, "0 &Z"()Z.Z
)Z 2%&CZ1Z-1  [&Z" 1.Z, wZlZ ) .-Z
"0 &Z"(.)DZOMZNZY( .Z.! Z"-Z&-Z.1(Z;8Z 3-Z)l.-. ("(CZ:MZ.1 Z ) Z.\ Z7"-7:8Q>8Z 3-Z
Y- ("(CZ(Z, MZIZ)( .Z! .z"-Z), Z1(Z>8Z 3-Z)l.-.("(BZ!"-Z, %) 1(z*, )0" -Z " P
N&ZY( ), MNDZZ%Z) Z1Z ' W ) Z, "0 &Z(Z1Z&% &M)Z) Z,* 3( .BZ

Z-yz --CZ"Z"-ZI- 182 )Z )(-./
&(12) z"z 1ZzyW  z-z (2 ("(BZ

Payable turnover (POD) ratio

'z z,  MNZ -, -zlz "' W “t( 3Z'@-(Z'-Z ) -Z* 3&Z)Z 4" Z-Z | Z BZ

1Z 27  &I& . Z32"0""(Z J Z ZL +/&Z)Z -1Z Z*&-Z!( 2'Z W Z*3 & MZ
3z YW -z*3&Z -+, zZ.z\Z “("(2) z.\zZ3 ,Bz'z"' VL Z, MZ' -, -Z\) 1Z'( 3Z
8&,2)Z J Z zZ, Z(, . Z3Z)(Z)&&.2)Z )( -Z*3&Z'&Z Z!Z “(((2) Z.Z
* “BZ1Z Z, & -Z1Z "' VL, ".Z-, . 3BZ)-Z2'Z% Z +".32),Z Z "(((Bz "-zZ1" .1Z
&NZ Z, )Z.(Z)Z 0,Z.1Zl-Z) Z Z)Z "(( Z.Z "'Z1"1Z.(-Z)Z (, .z" 1,20 "P
"&".37'(Z:Z BZ'Z Z, Z-Z2* - Z-DZ
PTO — Accrued COGS
>B;:MZ AP

Mz .Z,YZ  Z)Z89@CZI"(Z"-Z Z)Z + &DZ

28,000
PTO = L =9.33

!z -2) Z CD,32)8&.,2)Z ) .-Z* 3 &Z* )l  ZAB;Z)&&,-Z'Z | Z BZ

Z (z-" .Z)1Z ") W*3&ZJ() 0,2"ZL MZ,.")\Z 32"0""(Z;>=Z 3-23Z.1Z"' W Z
, "BZ
1z zZ, Nz -, -Z1zZ(' 2) Z 3Z ), 22"z * 3-2'Z, "“.Z*, '--BZ!Z Z), P

& CZ&"E.!Z)\,Zz 0, Z*"Z, .)-Cz"-23/(Z 3z"0""(Z;>=Z 3Z.!Z Z, MBZ!Z zZ, "z

Zz 2t - z7-DZ
365

PTOT = ——
>B:<MZ PTO

Wz:89@z 7, MZ"-Z &l& . Z-DZ

9,8 ZZIBZ>BZ(("&Z .")-



365

l>B;:WPTOT 9.33 39.12
(.* . CZ Wz Z M2)zZ( ,&ZAZ 3-Z"™&"-Z.) ZZ.%Z.!Z "'Z(Z 0, Z)ZAZ 3-Z
)zZlz"zz, "z, 1-Z2"Z., (- . ZI( "&Z.1Z")Z  &&3Z*3-Z),Z"-Z*, !-BZ!Z z
, "\CZ&PHZ Z, )CZ, & -Z.1Z ") WL, ".Z9N&'3BZZ.Z = Z"-Z.))Z&LCZ.Z"'Z' 3Z(0.Z Z
[(Z" -Z 0"& &Z, ".Z ""( .8Z(Z, &"(Z.)Z! 0'8Z)Z +".3Z"(("(BZ (Z.1Z).!,Z!(CZ
Z, "NVZ) Z,Z)2&, Z' 3Z, & ZZ&+""3Z*)&'Z )Z.Z "'Z)Z%)Z ( " .Z1 Z

*(-Z)Z'112)2" 1z )-z-), Z.Z, "BZ

CK(K (> Z )0™-Z(2)),Z, +H( 821,22 "z Y)IZ - MNZ(Z ). &MEZ
1 (Z0O " &-BZ-™"0 Z .Z, & . z'(Z.!z, M-z 0 Z'@Z!)-Z- M2)@Z ""( 3Z,)Z
)20.Z (. &8Z, & ZZ I-&Z, & M('"-Z .1 (20" &-Z(),Z-)/& Z.! 32 72- Z)Z% Z*, P
" "(-BZ )z 2%&Cz"@Z.\Zz*, O%-z- .M\(Cz1z, z(.Zz- -"z)! Z Z (ZzZ+ " . Z3zZ

1Z 2),20" Z0,-BZ!Z)& 3Z1(Z! .Z (Z Z'(
3-BZ

. 271 Z Z"-Z 71'&&Z2 & 1 3-Z+ &Z;>=Z

Liquidity Ratios

Z" &'+ 3Z"-Z'Z7 "&".3Z.)Z* 3Z-1), .P.,2)&"  ")(-Z1" 1Z"-Zl, ( .Z- .-BZ&)Z"™&" Z 3Z&P
[t 3Z%Z0Z" W "&"3Z)Z+"%&Z)( 0, .Z - .-Z'()Z -1Z1" 1).Z Z&)--Z"(Z."Z0 & Z1"1Z1 )/&Z
zZ\z -7"z1Z 2\( 2)Z(@Z- Z)Z -1Z, +" ZZ&, Z" )( .BZ)1 0,CZ ), z1Z, 0"1Z
L (.Z&'+M"3Z, ")-CZ1Z, 0" 1Z (2™, .( .Z&+""3Z' -, Z. .2"-Z(.ZZ,6"DZZ,K VI( .Z
1), %"(Z *" .&BZ

-KOGH+$"K )-%KD EZO0(Z!)/ 1z  Z"Z().ZZ, .")CZZ*)0" -Z-) ZI- I&Z&"+""  .3Z"(), P
Nz .Z)&z0.2 Z' (), Bzz Z'-z%-"."0CZI(Z Zz1"lzZ, Z2* . Z)ZZ ) O,. Z)Z -Z
I"(zYzx )(Z3  ,Z1"8&&Z Z- ""( .Z)Z* 32),Z CZ.1)-Z&" "&" "-Z 2* . Z)Z )ZIZ1'(Z
1z y"(z3 . Bz WZ( .Z1), %"(Z * .&CZ - Z'(Z &Z>B:CZ"-Z*-"0Z)Z3 ,-Z:89>CZ:89TZ
(2:89@Cz-/ -'(zZ!z "'Z1 -Z *&Z) Z Z'-Z-), P.'’Z Z)&" N-Z 3Z(Z)(&3Z.1Z
- S22 . Z)ZZ&+" . ZlMz)zF  )(Z3 ,BZ

Table 6.2. Net Working Capi tal f or HQN

Year Curr ent Assets D Curr ent Liabili ties = Net Working Capi tal

:89>7 [=CA9®888Z QZ [=C;?8B88Z ~Z [-<8 ®88Z

:897Z [>C;:8 ®88Z Qz [=CA=@83Z "Z [;>:C 8882

:89@Z [7@88@88Z QZ [>C88@88Z ~Z [<88 ®88Z

0.!.z-* Z)YZ Wz z"-z"-Z., (Bz -Z z'(, -"(2),z , -"(2) 0,2z™ Hz zZ2' -, Z

1Z., (Z2'@Z Z 3Z &lI& M(Z.1Z1( z2'Z z 1 (Z &(,23 Bz Wz Z -z

IBZ>BZ(("&Z .")- ZB:9



3Z [9?7@88Z /(Z :89?Z L[;>:C 888Z0-<8 ®88MBZZ "(, - Z 3Z [@838Z /,(Z :89@Z
L[<88 @88 ZM;>:C 888 MBZ

'z, -Z'@Z  Z1'(Z:89?Z(Z.!z-&" 1.Z'(, -Z'(Z:89@Z&&AZ(Z 2*&( ")BZ -Z.Z, )*Z
"Z  Z$l-" U HZUZUZ% -( ZZ)(-")-Z&+Mt .3Z "-)Z 3Z.MZ ") HZ -2"Z1Z)Z 2..(&Z
), -HZ.Z"-z1Z1. 3Z)Z"(("&Z'( Z)Z "(Z(-1 ,-Z)Z.!-Z+ -")(-BZ

Current (CT) atio

37,20 4, ZZt W "&N3Z)Z'  .ZU-Z-), P.,Z)Z1, (.Z"(("&Z)&" M(-Z1" 1Z

4, P.y2)21l, (.Z- -BZ'Z Z, MZ"-Z.Z)-Z ))Z&+"" .3Z' -, BzZ)"(-Z. 1)Z
N PUPMZ H, -2,)Z2.0Z &( z Cczl,(.Z- -ZL MCZ(Z/, ( .Z& "& -ZL MBZ!Z
o PPz o, -2) 21Z.1)Z(" Z1-Z Z.1Z-'BZ z1,".212 2z, z-DZ
CA
T=—
>B:>\VZz CL

@Z*"("™&Z1 Z1)I&Z&9E)Z- Z1Z Z, MZ 2 Z)ZL Z'Z9MCZ [-Z".Z- --Z.! Z)Z 0,3Z
)&& ,Z)Z Z.\, Z"-Z'), Z)(Z)Z)&&.,Z) Z Z- ""( .Z)Z)0,Z1Z&+" \Z) Z Z2"Z( -, 3BZ
Z1Z z, MZ"-Z&-Z.!(Z)(ZL ZazZOMCZ.! (Z&+""(Z/, ( .Z- .-Z1'&&Z().Z(, .Z(/ 1Z/(-Z
)Z* 32),Z1Z "' AM(Z),  (.Z& &' -Z)&" M(-zAM'Z'  3Z, .ZZ(" " (.Z*)&BZ Z
1z W, (.2& '&"-Zz 2 Z-Zl, (.Z- -CZ1Z"'Z' 37! 0Z)Z&+" .Z&)(P.,Z-  .-Z
)Z' 21, (.Z)&" M)(-BZ 1.Z&™I" "(Z&)(P.,ZL |-/ &&3Z"&&"+" MZ +-Z"-Z).(Z )-.&3Z.)Z)Z

-Z) 3Z(0.ZZ -"&3Z)(0,. Z)Z -1Z(Z(ZFZ "(Z-)&Z )ZZ*" Z&--Z.1(Z1"Z0 &Z
)Z.1Z "'BZ

'z, (.Z, MNZ2-Z)-) . Z,)ZlZ ") W &( Z! Zt Z &Z>BOMBZ!Z 7,"Z)Z Z Z
1z "(((2) Z:89@ZIZ(Z) Z:89?MZDZ
$6, 320
CT = =1.06

I>B2\Z $5, 958

WZ  (((Z:89@Z Z, .")Z0&Z) ZMSCZ-l --Z.! Z%-Zl, ( .Z&+I"Z-), -Z1 , Z$-Z- "P
“(.2)2  zvzl, (.2)& M(-Bz

-Z1" 12 &&2.1 2, ")-Z1 Z1"&&X-" , CZ.!,Z"-Z (, &&8Z()ZT),, UZ Z ")Z20&/BZ& ,82Z7) W Z

. MZ (Z Z)Z& 1CZ'(ZAM'Z -Zz1Z "'z 1.Z1 0Z" "/& 3Z*3"(Z"-Z ['(Z-), .P.'Z& "& P
""-BZ 0, .1&-CZZ zaz9Z)-2(.Z. (2! .Z2Z"'71'&&Z()Z Z &Z)Z'  .Z-Z 1'(2)&  .")(-BZ
1z "'z 3200z -z)2)\.Z, ), -Z\ Z(ZZ- Z)2&Z Z 1'(2)&  ")-CZ/Z
Z (-2, )YZ)*, ")-CZ&(P.,Z-  -Z) Z)&Z Z&+" . CZ Z1"Z )&Z Z, -] P
/. CZ( K)L,Z'(0-'( ~Z'@Z* " MZ- .~Z1"Z (ZZ& 3 BZ

O; ZZBZ>BZ(("&Z .)-



(z!z)1,z1(Czz "' W Z, MZ (ZZ)Z" BZ Z/-1&&3Z (ZZ&1Z, .Z) Z, 1(Z(Z)&"(Z

&, 2&0&2)Z 1, (.Z- ~Z' 3Z(0.Z Z* )" &Z)Z.\Z "'BZ .Z' 32 Z), Z ""(.Z)Z) O, .Z
)ZzZ) z1Z Z)Z&(P.'Z--  -Z) Z (, .Z&, Z 2* . Z, I(-BZ )Z'&&-.,.CZ.I"(%Z)Z.!Z
2,'Z -2) ZZ'Z! Z&"+I" .-Z&IZY'-Z&)(P.)Z-  -Z(Z)&-Z)1Z-Z BZ1Z "'z 1 .Z
| 0Z2&, ZZ, MZ(Z Z0 , 3Z&"+/"CZ[Z&+"Z ---Z, ZI&"%&3Z)Z (, .ZZ" 1Z, .Z) Z, 1(Z

).Z*, ) "-BZ

Quick (QK) mtio

'z Z, "MZ-Z)y M™-Z &&Z\Z"P.-Z,  MBZ!Z Z, .)Z"-Z0, 3Z-"&,2)Z\Z Z, .CZ2 *Z
1.Z0( )" -ZL MCzZ(O.),Z( PPtz o, 2).( Z,)Z0Z "y W &( Z! .CZzZ/ P
. 2,2 Bz'Z z, MZ“Z “( 2-DZ
CA—-INV

QK = =7
>B:@Z CL
)21z Z, NCZ'0( )"-Z, Z4. . Z -Z'(0()"-Z, Z)Z) .(Z)1Z2& -Z&+I'Z
Y Z1Z1, (.Z- ~CZ(Z."Z&+" .)(Z0 & Z"-Z) .(Z.!Z")-.ZI( . BZY-Z1Z Z, MZ*)P
0" -2Z), Z'("(Z&+"" 32 -, z1(Z'Z ") W Z, MBZ

Mz &( ZV Z .Z,)Z &Z>B9CA"(Z!Z  "("(Z:89@Z Z, ")Z)Z Z + &Z.)DZ

OK — ($6, 320 — $3, 750)

—0.43
SBAZ $5, 958

(2).1,Z1 ), -CZ&"+" "(Z &&Z I, ( .Z -~ .-Z 2 *Z"(0(.), 3Z1'&&X, .Z(/ 'z -1Z)Z* 32)Z
)&3Z<z*, (.2)Z WZ/, (.Z& "&-BZ( Z "(Cz!, Zz"-z0z"'.2)Z1,M(Z Z ")BZ!-Z*, .&Z
*(-2)Z'z  )'Z) Z)( W'O( )"-BZ, )l .Z'0(.)"-Z, Z&I"BZO( .)"-Z) Z'(1-Z, Z&-Z
&"+/"BZ &, &CZ WZ&"+""32"-7/12&) 1 ,2"Z"-Z"(0( ), 32"-Z().20"& &Z)Z' .Z/l,, ( .&Z' .1'(Z
)& M(-BZ 0, .1&--CZ-"™&,Z)Z\Z Z, "CZZZ MZ) Z&-Z.!(Z)(Z)-Z().Z( - "& 37 (Z
1Z "'Z1'8&Z ZI( &Z)Z  Z1Z' 1'(Z)&"  M)(-BZ

Leveage Ratios

2802z zI- Z)z* 3(2).2"-& "(Z) Bz Z (Z) 0Zz), z1" 1.Z1"1ZZ&0,Z!(Z 3Z

g 3"(Z), Z" .&8BZ!Z)( *Z) z&, Z!-Z*& "\Z'@Z"(( BZz"(( Czlz "(z&0,P
Z, ")Z-ZN)-Z, ")zZl- Z)Z-" ZV) 1ZZ)*( 32)."(-Z Z(Z- ~ZI-(Z" -Z +".3CZ -Z

Z&0,BZ!, Z, Z- 0, &Z" , ( .Z2&0, Z, M-CZ/Z\Z'"(Z )y(( .-Z)Z8, Z, M-Z'(& Z

IBZ>BZ(("&Z .")- ZB;



.CZ +/".3CZ(Z2- .-BZZ))(Z 2x, -"(z.! .Zz-)" .-Z&0, Z1".1Z +/".3Z2(Z2 .Z'-DZ )1Z
1z .Z (21 z,"-7L&0, MZ11Z2)/,z  +I" .3HZ

Z (, &Cz1",Z& 0, Z, ")-Z™& 3Z, .ZW( Z2)Z .Z "(("(Z, & ."0Z)Z +I".3Z"(("(Z
(Z, .,2&08&Z)Z"-%BZ, . Z& 08&Z)Z"'Z"-%Z &)Z"*& 32& --Z "&'3Z.)Z-1,0"0Z "((" &Z, O, &BZ
@z.1z).!,z1(cz" 12& 0, Z"-Z/-1&83Z-)" . z1".zI" 1z 2* . Z, [(-BZ , CZ1Z )( P
- Z. 1)Z%3Z8&, Z, .")-DZLOMZ .P.)P+".3Z, ."ZL MZ (ZL:MZ/".3Z'/&."*&" ,Z, .")ZL MBZ

Debt-to-equity (DE) atio

ez Z ), -Z &0, "(Z +".3Z)Z Z, Mz, Z1Z)Z ))Z& O, Z, ")Z
+", Z&) (Z I(-BZ - Z 3Z2"(("&Z'( -BzZ! 3zZ)"(z. 1)z
o PPMZ o, -Z,)Z0Z-'Z &( z
4 BZ1Z Z, MZ' <, -Z1Z 2.(.Z)Z1"1Z1Z " 'Z[--Z" -Z +I".3Z-ZZ28&.,2.)Z)."(Z&)(Z
(-Bz-z1z "Z'(, --Z".-Z Z, "CZZ&)Z'(, --Z".-Z) .)&ZP.Z), Z- .BZ
1Z  Z, MZ"-Z+&Z)Z.1Z "' W.).&Z .ZL MZ"0" Z 3Z:Z +".3ZLMBZ)&& Z, I(-Z)Z -~ .-Z

2 2172)&&,Z )--Z2) Z!zZ "' W&" "&"-Cz!0'(z2" ',z Z .")-ZL, .,2&0, MzZ'(, --Z*, ) P
"-Z)zZ\z "'Bz zi".z\zZ "' W Z, ")Z-DZ

D
DFE = —
>B<8%Z FE
Z (, &Cczo'(zz&n z z, Mz"-z* , Z3Z, ")-CZ [-Z), Z +".3Z/(-Z, Z0"& &Z
)Z Z1Z " WU(("&Z)&"  M(-BZL !'3HMZ WZ Z, MZ Z'Z "("(2) Z:89@ZiDZ
$8,000
DE = ——=4.0
1>B<9HZ $2,000
(.* . CZ WZ Z, "Z)Z<Z"™&"-Z.! Z 1Z)&&,Z) Z'-Z +I".3Z!-Z&0, Z[<B88Z)Z .BZ-Z
1" .1Z&"+/"".3Z, ")-CZ.), 2"-Z(0Z' "Z0&Z)Z Z, M-BzZ))Zl\zZ .Z"-ZI- Z* 7)&&,Z) Z +I".3CZ
1Z,"%Z) Z "(Z/( &Z.)Z' 212" 7 )& M-Z (Z )z 2 -"0 BZ(z!Z2).!,Z2'(CZ'Z

NZ&".&z z'-z[- Cz\z''z 3z-/" " Z [(-Z\! Z((Z ZzZ &4 Z! ) 1Z&0, BZ

Equity multiplier (EM§tio

mzrZ ), -Z &0, "(Z +".3Z)Z 1ZZ  MZ"Z+&Z)Z!Z " WL.).&Z- -ZZ
+" Z- -BZ "0"  Z 3Z:Z +/".3ZBZ'Z Z, MZ.8&&Z-Z.1Z
("rz) Z- -Z&, Z 3Z 1Z)&&.Z) Z

9;<AZBZ>BZ(("&Z .)-



+".3BZ1Z Z, MZ&RE.!Z Z, "Z)"(-Z. 1)z P(PMZ -, -Z,)Z!Z &( Z! .BZ

'z z, Mz2"-ZZ'(("&2& 0, Z, MZ.) Z0& .-ZZ )*( 3WI/-Z) Z+".32)Z "(Z X .,)&Z)Z
Bz Z,  MNZUZ*,"I&, &ZI- 1&Z11(Z )*-"(Z2.12Z, .Z2) Z, 1,Z)Z +".3Z1(Z.12Z
I ) .Z+ MZ) Z1Z71"8&Z"-[-Z&.,Z'(Z.M-Z1*., Bz1Z)&Z )z Z (ZZl1" ..(Z-DZ
A
FM = —
>B<:\&Z FE
WZ-- -Z(Z +".32,Z- Z)Z &I& .Z"-Z2Z Z!Z "(((2) Z:89@CZ(ZZ Z 2* -- Z-DZ
$10, 000
EM = —F-=1>5.00
>B<MZ $2,000
0, Z "Z,2 .@2Z )" z1".z'( Yz- .'( .Z -, -Z)Z, 0 &™), .( .Z(), Mz
V.Z1Z"%"(--Z) Z.1Z"'Z 3)(Z.))-Z* )0' Z 3Z&, Z, ")-BzZ zZ( Z)Z"(& Z'( )Z
(z -1Z &1Z .Z)Z (-1 ,Z)Z+/-")(DZ1  .Z"-Z1Z)*"&Z& O, Z, "HZ Z )", Z.!-Z

"--[-Z1! (Z1 zZ ,&".,22"( zZ,* 3( .Z2z*" .3Z,."M)-Bz

Other Sets of Financial Ratios

1Z- D) Z(("&Z, M)-Z - -Z Z, ")-zZ! 0Z (z*))- Z(Z- Z& 1, BZ)Z2' P
*& CZ)(Z¥*& ,Z- .Z)Z, ")-Z"-Z, ., Z)Z-Z\Z 1 .Z9>Z,-BzZ!-Z, Z ), Z2)Z1Z Z
, ")-Z'(Z &Z>B;BZ

Table 6.3. Comparing S weet 16 Ratios wi th SPELL r atios

SPELL Ratios  Sweet 16 List Comments

LM)&( 3z )&0( 3z 'Z, ")-BZ

LM " "&".32 ,) " "&".3Z z ")-BZ

LM""( 32 "t 3z 'Z, ")-BZ

L M"+/"".3Z "+t .32 z ")-BZ

L MO, z **.. 3'.(32'2 , .2 Bz .-z, * 3( .Zz*" .321"12&0, BZ

The Du®nt Equation

1z ) .Z+H "NZ +H&Z ZY&™&" Z 371)Z" ( "-Z- .-ZIMZP,ZZ(Z).&Z, 0(/Z) 0,2
). &Z, 0(/BZ

IBZ>BZ(("&Z .")- AB;=



EBT A total revenue EBT total xrevenue A

>B<¥IZ FE Atotal revenue total revenue A FE
1Z-  )(2'&Z) Z+ )@ZL>B<MCZ,Z-/-" JMZ(Z, ., ( "(Z, M-CZN1-Z! Z Z*(-Z
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Table 7.2b. HQNG Base SFELL ratios.
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Table 7.3b. HQN® Base SFELL ratios after incr easing sales
by $1,000.
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Zz "I, zB<z).Z -" -Z(Z'(Z-&-Z) Z[9888BZz).Z.!Z!( -Z'(z 2z, "M-Z CZ CzZ Cz
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Table 7.4. HQN® Acti vity T able: SPELL ratios bef ore and after a $1,000 incr ease in Cash Receipts
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o0 Z,Z," ., 832 (2 ("(D(EZ .Z 0"& "&"3Z(Z(& 3."Z( -2) Z!Z"' VZ"(( P
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2) 0-Z0 "&z* z1".zlz 0, Z.2Z, .Z*,
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WZ'()z-.  .'(  .Z3Z*&"(Z.2 -2'Z.)\Z
.Z) Z<8hz.™-z*, )$ . Z DZ
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Table 7.5. HQN® Acti vity T able: W hat-if A nalysis after E ndog enizing COGS and the a verage tax
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*(("-2"(Z 2) 020 " &-Z(z*, ' .-20Z *I, Z'@Z Z-3-."-Z. z
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"7, Z &&"(BZ(), /( .&3CZ)-Z) Z!Z "' W)O,! Z 2*(--ZL MZ,Z"2 Z(Z) W.Z $/-Z
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Table 7.6. HQN® Acti vity T able: What | f Analysis of Scenario 4.
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Table 7.7. HQN® Acti vity T able: Using Goal seek to f ind the incr ease in cash r eceipts r equir ed for ROE to equal
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1<z - K+4" .3Z :B:8Z =B8Z =B87

).z .z, (2 2z, )Z&(- *(z-, 0" -Z)Z[;A ®88Z"(, - Z)Z Z.)ZAB8hBZ Z )/,-CZ
ooz, vz - +H( -Bz z'(, - Z)z>BhBZ'Z Z-)& O( 3z, .MZ'(, - Z-&"'.&8Z)Z
9B;=2.)29B;@Bz!-Z(2).!,Z2!( -Z1 2)-, 0Z 3z2)*"(zZ!Z M0%3Z(Z2 ) &Z- %Z)&/'(-Z1" .1Z
1z Z-7Z )&I'(BZ

BZBB-.'Z (& 3-"-42>



Creating Subsystems by Esoging Endagnous ¥riables

y  M-CZ".Z"-Z)&*&Z)Z (-1 ,Z1! .P"Z(Zl) 1PYIZ+ -")(-Z"(Z-"*& Z. -BZ Z (&' 3Z
V.Z (& 3-"Z3Z, (Z--3-."-2Z) Z BZ( Cz&&z-3-'-Z,Z, | Z0,)-Z) Z-)Z&, .Z
-3-.'BZ (Z' NZ )z, MZ4-3-.-Z, )Z&, ,Z-3-'-Z"Z)Z 2) ("4 Z)Z() 4
0" &-BZ

Z @Z)-/ .Z2( 3Z4-3-.-Bz )1 0,CzE)/-Z)Z!z. 1)Z\ Z° ...Z)-Z)Z!Z "'DZ))-Z
Loz-rozlz ot Z(ZW)-Z) Z - Z".-Z)80( 3B2Z'&&-.,.CZ-I*)-Z1 Z1 (. Z)Z
1'&ZZ--3-'Z, )(Z!lz "' VW BZ zZ" '.Z "(Z3Z-I"(Z)! Z!Z"'Z-&&Z 1Z".7) Z
1 z'z)  -Z .Z@Z 2 0-& 3Z ."( Z*" Z*Cz1)-Z', "(&Z)-Z"-ZCZ1)-Z "2 Z)0, P
|z 2*(-z"ZCz(z1)-Z'( ., -Z )--Z, Z'Z1, Z'Z"-Z.1Z0, Z)-Z) Z“-Z Z(2Z"-Z.Z
'Z) ZMZ ) V&' '&"-Z  .(  Z"(Z.Z* 0")-Z*")BZ "(&&BCZ&'(Z.Z(' .Z) ZH 3" &Z
(" -Z)&Z +/&Z CZ1Z "(Z).Z  Z-1-3-.'Z 3Z -/"(Z &&Z).! . Z0 " &-Z 2 *Z Z)Z Z
2 0Bz )z, .z(@Z z/-3-.'Cz1 z"-Z "(Z Z-DZ

)1z1z (Z1" .Z.!'Z Z--3-.'Z-DzZ

EBT (p—c¢)S—b—iD

Equity Equity
_ EBT Total Revenue Asse.ts i ATO EM
LBNEZ Total Revenue Assets Equity

0(z "( Z(@Z Z4-3-.'CZ1 Z, Z* *, Z)Z-%Z1! P"Z+ -"\(-Z-/1Z-Dz1!  Z1)/&Z!* P
*(zyzlz "' W z"Z1Z)&Z'(, -zlzZ Z 3Z'(, -z -1z, "-HZ "( Z),Z-/-3-.'Z
1-Z " Z&8&ZZ'(., *(("-Cz1 Z @Z"z'zZ(-1 ,Z)zI-z1! P"z+-")Z 3Z)-, 0'(Z.)Z

I Z@IZ Y W ZZ )22 2'(Z1z3-" W2 (-Z0 "&-Z(z*, ' .-BZ
Z'8&[-., . Z1Z*, ) 1Z1-(Z WZ .BZ("."&8CZ WZ Z + &DZ
LB=MZ z
EBT —¢)S—b—1iD  $40,000 — $39, 350 — $480
roE = BT _(p=9S- =2 i = 8.5%
Equity Equity $2,000
/™-2120 &Z) Z1Z 2) O-Z0 [ &Z -Z, -z, - Z.)Z[<8C988HZZ-1&-Z)Z.\Z

"W Z (ZZ )(Z)Z +&DZ

>@Z'BZBZ3-.'Z(& 3-"-



LBMZ Z

EBT (p—c)S—b—1iD B $40, 100 — $39, 350 — $480
Equity Equity B $2,000

ROE = = 13.5%

0.1,2-4-3-.'Z" | .Z'(0)80Z-)&0( 3Z(Z!Z Z, .MBZ)Z(&34Z.!-Z-/-3-'Czl Z "(Z1".Z
1z 0z "z ,8&.2(zZ,) 0Z'(., -Z )-Z)2)."Z ((-Zz ) Z, -Z(zZ.2 -ZL MZ
+/ &Z.)DZ

L@ BIT = (p—¢)S—10

27171,".2Z1 ) .Z3*Z + ")Z )I- Z)(Z Z + &Z)DZ

LB&Z Z

EBIT  EBIT Assets (D+FE) ROA 1
Interest  Assets Interest RO 1D ? < i D/ E>

1, z Kz"z.!z P +".328, Z, "BZ 0'(z() 1z "( ZZ-)&( 3Z-/-3-.'Z, & . Z 3z
1Z "V Z, MCZ1Z (Z-%Z.)Z )&&L'(Z1! .P'Z+/-"BZ ! P'Zz1z"'Z'(, - Z"-Z .ZHZ
1z .Z1)/&Z z21Z Z)Z1Z " V)& ( 3HZ)Z (-1 ,zI-z1l .P"Z+-")(CZ1 Z-/-" 1.Z
L1Zgr o Z)I&ZY( )2+ M) ZLB@Z)Z) . (DZ

(p—c)S—b( 1 >
TIF = ~——F (14 ——
LBAZ t D/E

)Z"&&/-., . CZ1Z--" [.Z  WZ .Z"()Z + )ZLB®Z)Z(Z".-Z'(""&Z ZO0& BZ %'(Z.Z-l P
-"IMNZ1 z"(pz

g ROA <1+ g) _6.5% <1+ $2,ooo> s

Y1Z-/*)-Z1  Z-%DZ1!.P"Z1Z"' VI +/".3Z &&-BZ[9BBSHZ(Z, -*)(- Z.)Z.I"-Z ! ( z'Z@Z 2 P
0-z0 " &CzZ WZ Z, MZ1)&Z &'(Z.)DZ

g ROA <1+ g) _ 6.5% <1+ $1,000> 9

LBOGHIZ i D 6% $8, 000

(z11  PUzizZ" W', -Z, .Z%(, - Z3Z)(z*, (.Z)ZBhHZ!(Z' -Z Z, MZ ) -DZ

IBZBZB-.'Z (& 3-"-Z4ZB>A



g ROA <1+ g) _6.5% (1+ $1,000> i

LBY:NZ i D 7% $8, 000

207", (2)Z, ) (4 Z0 ZAZ(1 Z)DIZL P ZH-U)ZF )0' Z 32z -3-Z,  Z
)&3Z* )2 )-Z) ZU ZLY&Z ™ (Z'Z1 Z ), Z1Z( . Z-3-'BZ 0, 1&-CZiZ/ P
37w )1z )O' 2y ZI- 182 M0Z 2@ ( MY-Z) 20 3Z 2P ZMZ Z IR&Z-3-.'Z
(& 3--BZ

)CZ1! Z! 0Z1 Z& ( HZ Z&,( Z! 2)*(@Z-3-.-2&% Z z, +I'" Z() 0-Z
0, &-z1)-20 & -Z, Z ."(  Z1"1"(Z)1Z-3-.'Z(Z 2) 020 " &-Z(Z
x 0 ZIN-Z0 &-Z, Z .  Z).-" Z.1Z-3-.'BZ )1 0,Cz-3.-Z, Z," P
0 32)- Z(Z1 Z (2, . 2)* (2 -3--2"( & (Z)( Z.! 2o ZIZ
"W Z(Z Z, M-z 3zZ,". '&Zz2) ('4"(z1! .z1, Z*, 0")/-&3Z() (/-& 3Z

( Z0," &-BZ

Common Size BalaeShets and Inome Statements

L@Z )*"(zz U WEU(("&Z )" ")zl 12).l.z '-CzZ1".1Z'-&Z)0,2"CZ)Z1" .1Z!Z 0, Z

nZNZAZ()-,  3ZU(Z1MZU.Z)*, .-CZ'Z"-Z).(ZI- I&Z)Z'%  Z )* ) (-ZI-(Z-.( , "4 Z
o, -Z-11Z-Z Z, MBz/z1! Z"Z1Z)*")(-Z1  Z1™1Z)Z'% Z"(0)&0-Z( ."-Z"(Z.!Z
V(" &Z-. '(  CZ(&"(Z &( Z ~Z(Z'( )Z-. .'( ~HZ)Z , -zZ1Z(  Z)Z
-(, "4z -+ 2z&( zV z(Z'( Yz .'( .Z(."-CZ1Z 2* -Z&&Z"-Z'(Z)Z & P
( z! z-zz*, (. 2)7)&Z-— -Z(Z&&Z"-Z'Z!Z'( )z- .'( Z2-2Z*, (. 2)Z).8&Z
,0(0Bz Z, ,2)Z.Z, -1&-Z-Z Y)Z-'4 Z &( Z-' Z(Z ))Z"4 z'()zZ-. .'( Z
. ")-BZ)Y)zZ-'4  zZ &( Z ~Z(Z( )Z-  ( <Z,Z)Y- ) Z))Z"4 Z, MZ) Z
-'2.)Z988hBZ
(&&(K,"3K %" K, -K""I-> 2(-" ,Z1! Z1Z Z& (Z,)Z Y)Z"'4 zZ&( zZ! -Z(Z

I"Z Y)Z"4 Z, M)-BzZy-z) o zZU W -1Z(Z,  %. &Z- /" "-Z1 -Z[988 ®88Z .Z.!1Z(Z
) Z:89?Z (Z[998B888Z .Z.!1Z (Z) Z:B9@RZ " .")(CZ-I**)-Z.!Z "' W.).&Z-- .-Z1, Z[:C888@88Z .Z
1Z(2) Z:89?Z(Z[;C888®88Z .Z.1Z(Z) Z:89@BZ!Z,' W -1Z(Z', %.&Z /1" "-Z'(, - Z
37[988882)0,2.1Z3 z1"1z™ 1.z -Z.Z "'z"-Z() 1Z'), Z&+"BZ)1 0,CZ.Z"' W -1Z
(Z', %.&2Z- [ "-20-Z() 1zZ-I*), zZ&, 2 Z)Z).& - -BZ!Z Y)Z-'4 Z -Z
(Z', %.&Z- [" "-Z, MZ1-Z=hZ Z.1Z(Z) Z:89?Z (Z)(&3Z;B?hZ .Z.!Z(Z) Z:89@BZ !/-CZ
1z 2)Z -Z(Z', %. &Z- I" "-Z 0'& &Z*7)&&Z) Z- -Z , - ZI'(Z!Z3 ,BZ
. zZ" , (.8CZ1Z(Z', %.&Z- " "-Z, &."0Z)Z).&Z - ~Z &'( Z .1 (2:89?Z(Z

9?8AZ'BZBA-.'Z (& 3-'-



89@zZ1!"& Z2"(, -"(Z"(Z -)&/.ZM( -BZ z2,%, 2 Z ))Z-"4 Z&( zZ!\ .-Z(zZ, M)-Z'Z
& Z?7B@BZ
Table 7.8. Common Size Balance Sheets for H QN
Year
z :89>7 18977 :89@Z (Bz 0Bz
-1z(z, %. &2 /" "-Z 9:B9;hZ AB;8hzZ =B?hZ >B;hZ
) -Z "0 &Z 9=B?hZ 9>B<8hk 99B=<hz :>B<hZ
(0( ), 3z Z9B@=hz Z B=8h7  Z=8B8hZ 7z:=B>hZ
Z Z Z=AB>hZ| Z>;B:8hzZ Z>78;9h7 ZZ=@B;hk
*, " &Z&)(P.,Z-- -z ;;B8>hzZ :ABA8hZ >BA:hz ;=B?hzZ
)P *, " &Z&)(P.,Z-- L ZBI@hz ZZ>BA8hZ 2Z=B?hZ 277>BhZ
P z z 7<8B<hz Z>B@8hz Z:B>AhZ Z7<9BnhZ
TOTAL ASSETS 100.00% 100.00% 100.00% 100.00%
Z
).-Z 3&Z 9<B9=Hz 9=B8hz 9:B:9hZ 9;BAhZ
L (.Z),"NZ z MB@h7 =B8hz <B;;hz :B>hz
Y( -2 3&Z 1 <B:?hZ ;8 B8hZ ;@B<>hg 9@BZ
JoZ" & -Z Z@B@8nz ZZAB=@hz Z@B<>Hz 272>B@hz
Y4 V4 Z=<B;8hZ| Z=AB=@HZ Z>;B<>hZ ZZ<;B3hZ
P Z P z Z=B@@hz 78 B<:hZ Z9MABAhZ 779;B<hZ
z 4 Z089@hz Z@®B8hzZ Z@:B==hz Z=>B<h%
+" .32 9IB@:h¥ :8 B8hZ 9B<=hZ <;B>hz
4 z 298 @:h¥ Z:8 B8hZ Z9B<=h% ZZ<;B>hz
TOTAL DEBT AND EQUITY 100.00% 100.00% 100.00% 100.00%
(&&(K,"3K %' K,! - K "'KO!-F"K "% 2">2  WZ))(Z-"4 zZ &( zZ-' zZ,MNZ (ZZ
2"( Z 3Z2)*"(zZ.!1'z1" "-Znza z (-, 3z - Z2'(Z2)\2&-Z )&I'(Z) Z &Z
B@Bz)'(z-)z90" -z*( ), Mz, " &,z1 P"-Z(&3-"-BZ WZ)")(Z-"4 zl, (.Z2-- .2, "
"-Z)O0z!z'(/l-, 320, Z(Z"-"(Z*",& 3Z-ZZ2,1&Z) Z,& "0&3Z!"1Z(Z"(, (2 )Yz
-"4z*0( J),"-Zz, MBzZ )I( -Z, MN-Z, Z&NZ )*, z)yz\z'(l-, 3wo, 2zZ-Z2,Z
&)(P.,Z-- Z, ")-Bz/l, (.2&" "&"-Z, )-Z, Z1 &&Z )0z.!Zz'(/-., 320, Z(Z"-"(Z2)-& 3Z-Z
zZ,-1&2) z"(, -"( &z )I( .-Z* 3 &z, "M)-BZ&!/ Z &&"(CZ&)(P.,2 Z, ")-Z, Z-"&&Z PZ
dz /-, 320, EZW(,Z +/".3Z,"-Z, Z1&&Z2 &)z.!zZ 0O, Z"'2'@Z.\zZ"(I-, 3BZ'("(Z
1, zy( w'yz" -zZ,)yz1z"(l-, 32),z )yz)\,z "'-zZI-"(Zz ))(Z-"4 zZ&( zZ-\ .-Z2"Z
(Z1 32),z/( ,-.("(Z1! Prziz(("&Z )" W2 Z'Z "'BZ
IBZBZB-.'Z (& 3-"-42879



(&&(K,"3 K" (& K,-- & '-,K "KO! -F",K ' %

2,">2 WZ))(Z-"4 z'(yz-. .'( .Z,.")Z
Zzz 2™ Z 3Z)y*"(z.1'z1" dzyvz rr-zvzazv(/-., 3z - Z"(Z2.12&-.Z )&/'(Z
)Z &Z?BBZ Wz Z ))(Z-"4 Z, "Z"(Z2:89@Z21Z &)-2.)2.1Z"(/-., 320, Bz)1 0,Czz
)0, ! Z 2*(--Z, MZL MZ1, z/'Z!" Lzl @ztz (/- 320, Z'(Z).!2:89?Z(Z:89@BZ-ZZ
, -1&C2Z-2 z, ")-Z1 , Z7/Z2&) 1 ,Z1(Z'\Z'(/-., 320, Bz, .!)), czz'(., -2 )-.-Z, ")-Z
1, 2&)-2)&z1Z2"(I-, 320, Bz WzI"11z z(z"" 1z'(., -Z )--Z, )-Z,&."0Z2)Z.!Z
“(/-., 3zo0, z1i, z-)y 11 z™." Z 3Z WZzZ&) ,Z.!(Z"(/-, 3z, ."-2),Z2 * " Z(Z
.2 -BZ."&&CZWZ( .Z2"()Z ., 2.2 -ZL MZ,.")Z"(Z:89@Z1Z&1Z )*, z)z.\z"(l-, 320, P
Dz®:=hz),z 70 ,-l-Z:.B:@hZ ),z!Zz"(/-., 3BZ
"("(z1!, zZy w 'z" -Z,)yz.1z"(/l-, 32),z2 )z).! Z "ZMz ) NZ-"4 z"( )z
- 2 )N(Z-4 z"()yz-. .'( .Z,.M-Z"-zZ)(Z2™), .(.Z13z)Z .™(Z1 P-Zz1z
"(("&Z " M@ z.)zZ "Bz
Table 7.9. HQN® Common Size I ncome Statemen t
Z
2017 2018 Ind. Ave.
).& 0(/z 988B8hz | 988B8hZ| 988B8hZ
)-2) Z)-Z)&ZL MZ >B2hz| ?8B8hz 29B<8hZ
0,! z22*(--zZ ‘AB@:hY  :?B=8hZ :B=8hz
*, R[04 Z729B<hZ| ZZ8B@@hZ Z79B=hZ
Z VA Z Z ZL Mz 9B=?hf 9B:hzZ <B;=hZ
(., -2 Z79B::hZ| Z79B:8hZ ZZ8B==h%
VA VA ZL Mz 8B;=hz| 8B<:hZ ;B@8h%
2-Z 7Z8B9?hf  ZZ8B9?hiZ  ZZ9B=:h7
4 zZ Z ZL Mz ZZ8Bo9@hZ ZZ8B:=hZ] ZZ:B:@hZ
What-if Analysis andrade-offs
))NZ-"4 Z-. .'(  .Z, ")-Z-I'2.)2988hBZ !"-Z Z"&t-z 21z (0.2'(, -Z)(20 " &Z'(Z
dz-o (0 -Z1' Wz , -"(z!z, &."0z™), .( Z)Zz2)!,z0 " &-Bz!"-z, +I", Z, P) Z
"(Z,*)(-2)Z!( -Z"Z 2) (/-Zz0 [t &Z* )OQ" -Z[-Z (Z'™), (.Z2)&2),z (! M@z Pz
(& 3-"-ZI-"(Z )" )(Z-"4 zZ-. .'( .Bz', z, z0"M-21 3-21zZ (z -, Z!-Z, P) -Bz
IK* 3K/I+ L KIK.% >2Z(z1 3z2)z22"(Z, P) -Z"@Z)")Z-"4 Z, "-Z2"-Z)Z--I'Z2)Z
"(("&Z-3-.'21-2-) 21, L2 Z)Z2 7 &&)(BZ Z1Z-+ 4 27 &&))CZZ),, -)("(Z
1& 71"&&Z)/, R [-Z &&))(-Z, +I", Z +l &Z*, I, Z)(Z".-Z-I, Bz !"-Z &&))(P&"Z !, ., P
"-"Zn-Z 0" (.Z2'(2Z)")(Z-"4 zZ'(("&z-. .'( .Z [-Z )" )(Z-"4 Z, ")-Z'l-.Z-/'2.)2988hBZ

9?:4Z'\BZBZ3-.'Z (& 3-"-



)Z 2%&CZ-**)-Z.1Z  "'Z1"-1-Z)Z"(, -Z" -Z&'+"".323Z"(, (2" -Z W -Z, "0 &Z
, MBZ)1 0,Cz"(, -(Z.!Z Y( ~Z, "0 &Z(Z *, "&Z-  Z, M-Z1'&RZ#I, Z) Z.1Z
&(P.'z- -z, MZ , --R(z*, )" "&".3Z(z*, '*z ""( 3Z 3Z/ ,BZ

K'K+ F(> 2z, P) -Z,2) 0Y-z1".!"Z ))Z"4 z-. .'( .Bz)z-l&Z., P) -Z,Z

-4 Z'Z1Z. &Z.! Z)&J-BZ)(-" ,Z.1Z&  PI(Z )&IZ-Z.ZT -+ 4 UZ(Z.1Z" |P
1(Z )&MNZ-Z.!ZT/& BUZ)1 O, CZI!Z® 4 UZ(ZT/& UQ*")(-Z - " Z &) 1Z, Z)(&3Z
H&". "0Z¥)-" &N -BZ)ZM(Z).ZNZH (. "0Z))( M)(-CZ1Z/-Z&)%Z Z1Z!(  Z'@Z) P
YZ-"4 z, M-z ..zzZ'(  Z'(Z@Z 2 (O-z0 &Zz)z+, ' .z2!-Z) I, BZ

Table 7.10. The Squeeze vs. The Bulge

1Z +/ 4712 & Z

&0, Z, MZLKMDZ 'Z|, .2) Z, /(2)Z +".3ZL MDZ 1Z

4z, ™. K'(0(.), 3Z,MZL MDZ!z| -z, "-K )( -Z "0 &ZL MDZy

4z, ™. K'(0( ), 3z, "ZL MDZ|*) "Z', "(ZL MDZLE

L (.Z—- ~K/l, (.zZ& "&"-Z, MZLMDZ" 1Z|, .2) Z, /(2)(Z +I".3ZL MDZ}Z

-1Z, - K-- .-Z, MZL ™MDZ!Z|)*, "(zZ(zZ, *"DzZ "1Z

KQ.-z* 3&zL MDZZ|"(., -Z )--DZ " 1Z

& "(K+  "(>Z z(0 1z )/ .Z1! P"Z(&3-"Z/(Z ))Z-"4  Z, ")-Z 3Z&)%"(2).Z'(., P
“MZa(-2hZ*-BZ )Z (CZ&)Y%Z  WZ)')(Z-"4  Z'(0( .).)-Z, .")DZ=8hZ"(Z:89@ZBZ (Z
"(/-, 320, Z)Z=BhBZ Z! 0Z)(ZZ-+ 4 BZ!Z/& HZ)%Z.Z-Z )( .-Z, "0 &Z, ."\DZ

99B=<hz@-Z (Z"(/-,  3Z-.(, Z)Z:>B<hBZ)-Z."-Z-I -Z. .Z.1Z "'Z1-Z )*. zz-"( (Z
. ".Z9&"3zZ) 212" ), z-)zI-) -Z 32), "(z.1'z)z*  3Z'(@Z-CZ, 1"(Z-&-Z(Z

"(, (ZI()&Z"( O( )"-HZ ,1*BzZ MWZ(Z, Z.Z "'Z-)&Z 2*&), BZz Wz-'( (.Z, ".Z
%&" 3z1, z'( Z  MZ -1z, ™-Cz.(Z".-Zz"(0( .), 3Z.0 0,Z, MZL MZW&Z Z . BZ
y*,  CzlzM\-z, MZ'(W.Z)Z ZYZ.\Z"(/-, 320, DZ9B?hz0,--Z.\z"(/-, 320, Z)Z
MWhBZ)1 0, CZ1Z Z/* Z+, ."&Z),Z1Z"(l-, 3Z"-Z9<BAhCZ--"(Z Z&, Z0,k "&" .3Z)Z.Z

"(/-, 3BZ)CZ)Z,' W, ".ZY&"3Z"-Z-"&8&3Z ,.(BZ

(" +K (&) "(K K+ -"(>Z Wz .Z)Z +".3Z, "\Z"-Zz<®"(2:89@Z0-2.!Z"(/-, 320, Z
) Z9BY (), /( .&32)Z  CZZMZ&O, Z, MZ'-( W.Z'(,- Z*) "-2).Z, .-Z) Z, 1(Z-Z1Z
Zv 1z z2v .z  |-Z) Z-Z&LZ ""( 3BZ).'("(CZ'Z Z'-ZI(-1&8& 37" 1Z8&0&Z)Z Z
, & "0Z)Z"-Z +I".3CZ¥-)I&Z 2* .Z%-Z'(., -Z* 3'( -2)ZZ) 0z!Z'(l-, 320, BZ! 3Z,Z
9B:hZ)Z -1z, "™.-Z"(Z:89@ZQ--Z (Z'(/-, 320, Z) ZB==hBZ &, 3Z1Z, Z&,6 EZI"1Z&0, Z
"7/ &&3Z Y* (" Z 3ZI"1Z"%BZ(Z, -)(Z. .ZI" 1Z&0, Z™&"-ZI" 1Z"%Z"-Z.1Z.1Z "' W
+".32,& "0Z)Z"-2&" "&"37"-Z-' &&Z (Z().Z & Z.)Z-/, 0"0ZZ', %.Z, 0,-&BZ-Z \WZ +".328)Z, &
"0Z)z1Z"(l-, 3HZ, 3Z/1Z-)DZ9?B<=hZ"(Z:89@Z0Z.! Z"(/-, 320, Z) Z<;BhBZ

IBZBZB-.'Z (& 3-"-42D7?;



Common Size Statements amleEasting

Sz &Z .CZAZ .. Z)Z&N%Z! Z)Z "(("&Z )" M)(-Z.1Z "'Z"-Z&'9B3Z)Z2*"( Z

"Z\zIl, BzZ!z ), .Z-z" , (.Z!(@Z1! .P"zZ(&3"Z [-Z1 Z,Zz* " M(Z1! .P"-Z&'88Z)Z Z
1Z "(("&Z )" M)(-Z) zMzZ “Z'@Z!zZll, BZ))Z"4 z-. .'( -Z (Z) M-z Z21& I&Z
1@z ), -"zlzll, Bz z'(.)! zlz)"z) z), -"Z'. Z(Z'@Z), Z ."&Z'Z'* Z

99RZ1! .Z)&&)L-Z1 Z - Z.1)Z), -"Z Nz-"Z ))Z"'4 z-. .'( -BzZ'Z"-Z)(Z"-Z

L (Z(& 3-BZ'Z- )Z NZ'z* P)'Z(& 3"BZ

+K'% 2"52)(" Z1Z  ))Z4  Z &( Z) -Z,%), . Z ,& .Z'(Z &Z?B@BAZ(& 3--Z

"(-Z 3Z&YW'(D.Z-" (" " (.Z'( -2)Z. (-Z'@Z)Z- @ .Z)zZ&" "&3Z,")-BZl, ( .Z- .Z, .")Z
1 0Z'(, - 2)0,21Z!, P3 Z*"Z)-& 32/2)Z'(, --Z"(Z"(0(.), 3Z&&BZ -1Z(Z', P
%. &Z- 1" "-Z ))Z, Nz & Z1(Z)Z), Z3 Z)21z2-'2Z, IR, (.Z- -Z
"z ZIFZ"Z"(0( ), 3BZ)P.,)Z-  -Z! 0Z && (Z*"'& 3Z-Z2Z,-1&Z) Z &'((Z0&-Z) Z
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Table 7.A4. HQN® Acti vity T able: What | f Analysis: | ncr easing Cash Sales to $18,100.
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Table 7.A7. HQN® Common size income sta temen t f or 2018 reflecting an incr ease in sales of $1,000 .
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8. Present Ylue Models & Acual Inome
Statements

LINDON ROBISON
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K&( %K ™ > ZI"mz** 7 "(-Z Z') &Z -Z'1&"™ " Z 2.(")-2) z BzZ™zZ """
g7z -2 Z  ((-Z(Z,  .-2)Z L@ 0zZ!"Z ), H((Z 4, -Z'Z Z) &BZ Z
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12( z)zz+ *, Z)Z)-l ZZ)&z1" .121Z-'Z "&Z"(& Z'(Z(Z BZ Z
127"8&2)Z"(& 21-Z  ."&CZ¥' 3Z"-, * -( .Z!Z* -( .Z0&/Z) Z.1Z'(0-'( \Z
((-z(z, .-2) Z, 1(BZ

AIS Earnings and Rates oétBrn on Asets and Equity

+" K(K,, -, Bz z ,("(-2)(Z "("(z-- .-z +l&Dz

ziz" ( Z .1 (@Z -z, "™-Z(Z.!Z12) Z-Z )2) Z)-Z)&ZL MZ(Z -z
)0, 1 Z 2*(--ZL  MCZ(Z
IZ 1(  -Z'(Z!Z0 &'Z) Z.!Z "' VI)*, "(Z(Z * .& )I( .-BZ

K'.&+" %K 18&% BZ 2"&&/-.,.Z!) 12)2"(Z z ((-2(Z, .-Z) Z, I(2)Z- -zZI(Z .Z

loz-rozlzZ tM&Z"'Z 'Pl& .3Z[-, 3ZL MZ-" Z'(Z'*Z=BZ Z,%, Z.Z Z
vZ Z'(Z &Z@B9BZ

IBZ@BZ-( .Z &Z )&ZZ J& ()YZ . .'( .ZBA9



Table 8.1. HQN® 2018 Accrual | ncome Statemen t

2018
1z -1z " -Z [;@CAA8Z
121 ( zZ'z )M -z "0 &Z L[<<8MZ
121 ( Z"(Z(0o( )"-zZ [9C<=8¢
1Z &4z *.&Z "(-ZL&)--- MZ [8z
Total Revenue [<8 B88Z
1z -12)-2) Z))-2)&Z [:? ®88Z
121 ( zZ'z M -z 3&Zz [9®88Z
1z-1zo0 ! Z2*(--Z [998?@Z
1z« zz J z"'&" .-z L[?@z
lz>* " Z [[=8z
Total Expenses [;A C;=8%2
Earning s Before Inter est and T axes (EBIT) [>=8z
Qz -z (., -Z)-Z [<@8%
Earning s Before Taxes (EBT) [9784
Qz -z 2-Z r@x
Net I ncome After T axes (NIAT) [98:Z
QZ --Z"0" (-Z2(Z1(.,zZ, 1z @77
" "Zy)z ' Z (-2 L[o@=MZ

1z Z, %, . Z'@Z &Z@B9Z)'4 -Z -1z &NZ(Z!(  -Z'@)*, MZ(Z * .&zZ ) -Z'()Z
).&Z, 0(/Z2(Z2).& 2*(--Z(Z, %, ~-z!z" ,( Z-Z BzZ'z Z Z &I& ")Z-ZI P
'r4 Z7'Z 4+ ")(ZL@BONBZ, 0(/Z 4/ &Z -1Z, "-ZL MCZ*&-Z.1Z'( Z"@Z ) -Z, "OP
&ZL5 MCZ*&/-Z1Z'(  Z'(Z'(0( .), 3ZL5 OMCZ*&/-Z&"4 Z *' .&Z "(-ZL&)--- MZL MBE&Z 2* (- -Z

+&Z.17-17) Z -1Z CZ*&-Z.1Z!( Z'(Z )( -Z* 3 &ZL5 MCZ*&/-Z.!Z!( Z'(Z -'2) 0, P
| Z 2%(--ZLf  MCZ*&/-Z.1Z!( Z"@Z J Z&" "&"-ZL5 MCZ*&-Z.Z!( Z"(Z.\Z))%Z0 & Z
)Z * . &Z- ~Z)Z% " M@EZL* MBZZ * -( -Z WZ ,((-Z, )Z'.-Z "((Z- .~-Z! Z
(& Z-  -Z-*), . Z 37-Z&" "&"-Z),Z .BZ

EBIT = total revenue — total expense
= (CR+ AAR + Alnv + RCG)
— (COGS + AAP + OF + AAL + Dep)
L@BIMZ = $40, 000 — $39, 350 = $650

OAZZIBZ@BZ-( Z &Z ) &ZiZ J&Z ()Z . .'(



- K(K+ -+K(K,-> Z Z"(Z Wz Z3z"0""(z Wz Z)Zz[>=8z3z2"Z "((Z- .Z
L gMZy[98888Z, %), . Z'(Z &Z@B:BZ WZ Z +/&DZ

EBIT _ $650

ROA = = = 6.5%
(@BmZ A $10, 000
Table 8.2. HQN® Beginning and E nding Balance S heets
DATE 9:K;9K:89?Z 9:K;9K:89@7
4z (z, %. &Z 1" "-Z [A;8Z [>88Z
Y( ~Z "0 &Z [9G<87 [9C:887
(0( ), 32 [;C?=87 [=C:88Z]
)--Z "0 &Z 8z [8Z
Total Curr ent Assets [>C;:82 [7@88Z
" &Z-  -Z [:CAA8Z [C?98%
P *, " &Z- Z [>A8Z [>A8Z
Total Long- Term A ssets [[C>@8r [;C<88Z
TOTAL ASSETS [98 B88Z] [98C<88F
).-Z 38&Z [9C=88F [9C:?8%
L, (.Z),"NZ)Yp z z [=88Z [<=8Z
Y( -Z 38&Z [;C888Z [<(B88Z
JoZn &t -Z [A=@¥ [@@4z
Total Curr ent Liabili ties [=CA=@Z [>C887
Non-Curr ent Long- Term Debt [[C8<:Zz [9CA@FZ
Total Liabili ties [@888Z] [@C=@=2
Y.z &z [9CABSE [9CA88E
VAR g4 [988Z L[@=MZ
Total Equity [:C888Z [9C@9=Z
TOTAL LIABILITIES AND EQ UITY [98 B88Z] [98C<88F
+ KK+ -K(K+-+K(K*"-2 Z Z2"(Z wz ("(-2)z" .-z "(((z +I".3z3z-/., "(Z
)z z'(., -Z )--ZL(.Mz1.zZ2,* -( .Z*3'( .-2)Z2'zZ-2) Z .Z(2)!,Z2&" "&" ."-Z(Z, Z

)z'z, -1&z-z Ccz('(-z ..2°(., -Z(Z ), 2.2 -Z, Z*"BZ Z"(Z Z)Z Z 32'0""(Z
Z3z\'z"' v "(("(Z +I".3ZLgMZY[:(B88Z,%), . Z'(Z &Z@B:BZ WZ Z +/&DZ

EBIT — Int EBT $170

L@ BVZ Ey Ey $2, 000

= 8.5%

IBZ@BZ-( Z &Z )&ZiZ J&Z ()Z ..'( .-ZABA



+ KUK KUK MK, - KK A2 Y zZ(z zZ ((-2)@EZ'z "vw "z

~Z(Z +".3Z,* "0&BZ!-Z ('(-Z-" 2" 3202 +1&z1Z J&ZV( -Z"@Z - .~Z
(z +".3Z .1 (Z*"-Z, *, . Z"Z Wz &( Z-! .-BZ)Z 2*&"(CZ.\Z!( Z"(Z +I".3Z
A @Z*N-Z, %, . Z'(Z &Z@B:ZH &ZL[9@=MCZL[9@98BOMBI1 0, CZ.I-Z8/Z"-Z().Z + &Z
)Z Z) Z[9?8Z-" . Z,)Z WZ Z'(Z &Z@B9BZ!Z", ( Z .1 (Z.!Z!( Z'Z +" .32 (2
Z @2z .0 Z)Z4Z) Z.2-2*"Z +&Z)Z[>@Z(Z)1(,Z, 1Z +&Z)Z[@BZ1Z-. .Z
2 -2(2) 1.z, 1Z,)yZ  CzZE™(Z.!Z'(  Z"@Z+I".3Z .1 (Z*")-Z) ZL[9@=ME&Z.)Z.'Z
J&ZV(  Z'Z +I".3Z%), . Z'(Z &Z@B:BZ

L@BAZ z
AEquity = EBT — taxes — owner draw = $170 — $68 — $287 = ($185)

&Z@BZ), -ZZ!( Z'(Z WZ- .-Z)Z[<88CZL[€B<88ZQZ[@B8MBZ ( 1'& CZ WZ Z, *), .-Z

Z +/8&Z)Z[>=8BZ Z (Z 2*&"(z*, 2)z'z" ,( Z .1 (Z z(z'z J&Z'( Z'@Z- -Z
3Z W MzZ)zZY(., -Z(Z.2 -z*"z(2) 1(,Zz, 1BZ'-zZ-" ZV) 12, Mz .r0""-Z (Z
2&"Z1z" ,( Z 1 @Z "((Z(zZ((zZ- -BZ1(z'z1Z z!Z 2z, - Z&'P
"&""-7) Z[=z@=CZL[@=@=ZQMN@B&Z.! Z),, -*)("(Z"(, -2'@Z- -Cz1z 2*&"(z.1Z"-, *( 3BZ

Z-]""4 z!'-7, -&-2"'Z!'Z &Z@B;BZ

Table 8.3. HQN® EBIT and Chang e in Assets

z [>=8Z
Qz (.. -7*"Z [<@8Z
Qz 2 -7%"Z >@z
Qz 10,2, 1z [@7Z
"z ('@ .z .((Z L9@=MZ
1z I( -Z'(Z.). &Z&" "&" -Z [=F@=z
"z I 2'2Z).&z- -Z [<88Z
1z "z .ZnZ) ZAr&Z, .-Z) Z, I(Z)Z -  -Z(Z +I".3Z, & .Z-)Z!( Z"Z "z
~Z(Z +M".3R! 32)20.Z2( --)"& 3Z+&zZ1Z" ,( -Z .1 (Z "(((Z(Z((Z- ~Z
(Z +".32%, . 2"Z &( z- ~-BZ!, ), cziz (0.z' -, Z,.-Z) Z, (Z)Z- -Z(Z
322, (. Z!( -Z'Z("(Z(Z "((Z- ~Z(Z +".3Z2%, . Z'(Z &( Z! .BZ
)Cz1l Z! 0Z12& ( HZ Z0 0z&,( Z! zZ zZ(z z-" .Z ((-D@ "(P
((Z-- ~Z(Z +I".3Z* r0&BZ z(Z zZ)&Z Z- Z, 1,Z1(@Z!( 2"z
— 2Z(Z H".3Z)Z-M . Z- Z(Z +H".3Z ((-Z -Z-)Z1( 22z -Z
(z +".32 32z, &. 2)z'(0-'( .Z ((-Bz z-" .2)z z2(Zz Z3Z
"0""(Z  Z 3ZgZ(Z Z 3ZgZ-* ."0&3BZ

OAAZIBZ@BZ-( Z &Z ) &ZiZ J&Z ()Z . .'(



AIS and IRR Models

K&( %K """ Bgz/M&zZ(Z Z) &CzZ1 Z,), ("4 Z2(Z z'( )Z -1Z &NZ(Z!( -Z'(2)x, P
Mz(z *.&Z )HI( -Bz!"-zZ,), ("4 "NZ&&)1-Z2/-2)Z 2.(Z2(Z Z'( N)Z(Z'Z"Z Z) &Z
3Z2-*, MZ'Z2"-Z) Z-1Z &NZ,)Z.!Z&"+/" NZ) 2+, "(z(z *™.&Z ) .-Z2"(@Zz.\Z' 1z
*"YBZ
&Z@B<z"0" -Z-1Z &NZ"(.)Z -!Z, "w-ZL MZ(zZ2 -1z 2*(--ZL MBZ z2'(& z -1Z-&-Z,)Z
>, Cz, I M2z M .-Z, "0 &ZLf Zaz8 MCZ, .")(-2"(Z"(0( .),"-Z'&Z ),Z-&ZLf (0Zaz
8MzZ (z, &4 z * .&Z "(-ZL MBZ zZ"(& Z -1Z CZ -lzoo-cz, | "(-Z'(z ) -Z* 3 &Z
Lf zaz8MCz (zZ,/ ")(-Z'(z | Z&" "&"-ZLf ZaZ8 MBZ
Table 8.4. HQN 2018 Cash How (Cash Receipts min us Cash Expenses)
1z -1z “.Z . )Z*, -z [;@CAA8Z
1z &4 7 * & "(-ZL  MZ [8z
4 -1z "*-ZL MZ [;@CAA8Z
1z 4Z)-2)  Z)-Z)&ZL  MZ [:? ®88Z
1z [z *, Mz 2*(--ZL MZ [9982@Z
4 -1z 2% (--ZL Mz [9987?@Z
ZQz z [A9:Z
&Z@B=2,), -Z I ( Z'2zZ), "z (O -Z (Z %, "Bz ! ( -Z'zy-, Mz ) -z
"(& zf Cczf (0Czf Cz (zZf BzZ).z.! .Z1Z"(& Z( M0z ( -Z2'(2)y, Mz o -2\ Z
*)Yl Z2Z2(Z 2 -1z &M BZ Z2"(& Z!( -Z2Z)y, "(Z w -z, , &--Z) z"zZ-"(Z"(Z
&z@B=2)z--,2.! z1z, z° -,"(Z, [(-Z(Z 2*(--Z11(Z. 32) I, BZ
Table 8.5. HQN 2018 Changes in Oper ating and Capi tal Accounts
1Z ' 2z M -z, "0 & ZAfMZ 2[<<8MZ
1z '(  Z'Z'(.)"-ZLf (O0MZ 79<=87
Qz !'( Z'Z W -Z* 3 &ZLf MZ 79®882
Qz '( z'@Z J Zz& "&"-ZLf MZ 1[>@z
rZone 2@ Mz M 2 joe@z
Qz * " M@ZL* MZ [[=8Z
Az 22 ™ .&Z Y -Z 1:=82
AZ oL 2@, MZ(Z *.&z M -Z L[:>:MZ
)Z-I" "4 Z'Z &I1& "(-Z'(& Z'(Z &-Z@B<Z(Z@B=Z212*, --Z Wz Z-Z!Z-/'2) zZ -1z
&NZ (Z!( -Z'(z2)yx, M"(z(z *.&Z )I( .-Dz

IBZ@BZ-( .Z &Z ) &ZZ

J&Z ()Z . .'( .-ZABA=



EBIT = (CR— CE) + (AAR+ AINV — AAP — AAL — Dep)
|@BHIZ = $912 + ($262) = $650

)" Z4 Z1Z4Z)  Z 4Z &NZLZQZ MZ, ), Z'(Z &Z@B<ZA9:Z*&-Z!( -Z'(2)*, MZ(Z
w &7 ) -ZLf Z1zf ZQzZf zQzf ZQZ *  MZ,), Z'(Z &Z@B=ZL[>MZ+/&Z Z) Z[>=8Z
%), . Z"(Z &Z@B9BZ Z.1Z * .&Z - -Z)&Z(Z.I"Z&"+" ") (ZO0 & Z().Z + &Z)Z.".Z))%Z
0&/Cz.1zZ" , ( Z'@Z * .&Z ) -Z1)I&Z Z, ), Z-Z, &4 Z * .&Z "(-2),2&--ZL  MZ
(z(&  Z'@)z -1z &1Z' -, BZ

"(&&BCz.\zZ z-" .Z)z'( Z'Z- -z"(-Z'( ., -Z )--Z +&Z CZlZ-" .Z)Z WZ
I(  Z'@Z+".3DZ

w@avd BT = EBIT — Int = $650 — $480 = $170

)Cz1! .Z! 0Z1 Z& ( HZ).&Z, 0(/Z'@Z Z'(& Z.!Z" (Z2 1 @22z2(z2
(Z'(  -Z'@*, MzZ(z * .&Z )( -Z*&-Z BZ Z'(& -Z -1Z-&-7*&/-Z
. | ")(-Z'(Z ZLf a8 MZ (Z(0ZLf(0a8MZ )/( .-BZ -1z 2*(--Z'(& Z  -1Z Z
(z -2(zZ, | M(-2'@Z zLf a8 MZ(Z ZLf a8 MZ )i( -BZ!( -Z'@*. .(Z

Y .Z(& ZV( -z .1 (Z1Z((Z(Z "("(Z Cz (0CzCzZ(ZzZ ) -Z
)0,Z1Z&" 7) Z1Z (& 3-"-BZ ' (Z1 Z)Z0.Z'( .(Z)Z&'+I" .Z * .&Z- -Z .Z)1Z2(2) Z
1Z(& 3-"-CZ1Z0&/Z1'Z  .ZI"Z)%Z0 & Z, 1,.Z1(Z1"Z', % .Z0&/ BZ

AIS and IRR* Models

" 06 K) +'( K (%, BZ Z)I(Z Z(z z,)Z@Z z 3z"0"(z zZ(Z Z3Z "“(((Z
-Z gZ(Z +I".3ZgZ-* "0&3BZ Z)&&IZZ-™&.Z*, ) [, Z11(Z1 ZI'&Z Z) &BZ  Z/-Z
Y .2).Z'Z  "((Z0 &'Z) Z- -Z(Z +I".3Z-Z18&&Z-Z& 0( .Z!( -Z'(Z!".Z("(Z0 & -CZ
"(&"(Z)& 3zZ)-Z'( -Zz! Z Z 2Z BzZ,Z20Z'(., - Z'Z2*&"((Z).&Z'( -Z
"Z +".3Z(Z-- -Z)0,21Z*"-Z) Z(&3-"-CZ/Z)@&3Z.))-Z'( -Z! Z1Z (Z .."1.Z)2)*, P
"(CZ'0-"(CZ(Z "(("(z  .r0""-Bz)zZ.! .Z(Cz1Z, ., ( Z+ .(ZL@B:MZ(Z1,DZ

@pzlo ROA = EBIT

Y1Z-P%)-Z.)  Z1Z Z gZ)Z)IZ-"-Z) Z+ MZL@BIZ(Z ..Z )'(Cz"0"Z).iz-"-Z) Z
+ "(ZL@BIBZLIZ|Z MZ.)Z) . "(DZ

OAAZIBZ@BZ-( .Z &Z ) &ZiZ J&Z ( )Z . .'(



@@ z

Ay = Ao+ EBIT
(1+ ROA)
B Ao + (CRl — CEl) -+ (AARl + Alnvy — AAP, — AAL, — Depl)
B (1+ ROA)

Z-"&" 3Z+ ")(ZL@B@BZ-/-" 1"(Z )Z gCZIZ®IZ) Z * .&Z )( .-Z §2&-Z.1Z0 & Z) ZI, P
(2~ Z W -Z sZZ (0g2&-Z "(((Z -z &( Z-' gBZ

l@BAZ z

_ Vo + ARy + Invy + Cshg + (CRy — CEy) + (AAR; + AInvy — AAP, — AALy — Depy

A
0 (1+ ROA)

Z&" 37+ "(ZL@B@-"&&Z'Y 3Z, ) ('4"(Z) Z!Z0&IZ) Z * .&Z- -Z s&-Z* " ")(CZ
Y CZH&ZIZ)WHZO &IZ) Z * .&Z -~ ~Z P*72.212(Z) Zz.1Z*)BZ )1 0,CZ"Z.1Z* .&Z

~Z,Z J8&83Z&+I" . CZ.N(Z.MZ&+" ")NZ0&IZ) Z * .&Z - -Z (Z Z1, ..@Z-z &
2"z * @Az Bz, M), CZ gdzt £Z £Z(Z(0s3Zf (02Z(082)121Z (Z, 1".Z
+ ")(ZL@BAZ -DZ

L@BZ z

(vyradation + ARy + Invy + C'sho + (CRy — CEy) — (AAP, + AAL)
(1+ ROA)

Ap =

)Z1".Z1ZU&"P* Y Z  +'0 & (.Z)Z + ")(ZL@BMCZA&&)NZ."Z-/-,*-2)Z, ( Z,)Z -2Z9CZ

FCzz ")-BZ )Z )( 0, .Z -1Z &NZ (Z&'+" . Z0&-Z) Z(O( -Z)*, MZ(Z * .&Z ( -Z
)ZA"Z* -( .Z0& CZ1Z" ) .Z\'Z 3ZL9Z]Z MB21 0, CZ.Z" ) .Z,.Z"@Z.)ZI&"P*")Z
+ MNZ-z0.z'z  Z )0 Z,)Z1Z)(P*"Z ZIZ czz/&"P* ")z 0, Z'(.(&Z .Z
) Z, ()2~ -CZ).Z1Z--" [.Z )Z BZ Z-"'4  Z),Z, -1&-Z'(Z + .")(ZL@B9IMDZ

IBZ@BZ-( Z &Z )&ZiZ & ()Z ..'( .-ZABR



L @B99MZ

Ag=Vy+ ARy + Invg + Cshg
_CR - CFy CR, — CFE,

T At IRRY T+ IRRAYR
Vi au4eon 1 AR, + Iny, + C'shg — (AP, — APy) — (AL, — ALo)

+

(1+ IRRA)"

)Z )., .Z + ")ZL@B9IMZL" .Z,)Z Czy- Z"9CZ& Z A")Z Z(Z1" .DZ

OA@ZBZ@BZ-( .Z &Z )&ZiZ J& ()Z . .'(



L @B9:MZ Z

_CR - CEy
7 (1+ROA)
n Vlliquidation + (AR1 + Invy + Osho) — (APl — AP()) — (AL1 — ALQ)
(14+ ROA)
_ $38,990 — $38,078
B (1.065)
($3,400 — $70) + ($1, 200 + $5, 200 + $930) — $1000 — $78)
* (1.065)
$10,650
= Toen - $10, 000

)Z 2*&"(Z + ")ZL@BOM@ZY*, Z.Z, -&Z1"1Z WZ BZ Z)-, 0Z o&R-Z o} )l -Z

[[@CAABZQZ[@@ZZ[A%:ZIZ &Z@BOMBZ ("(Z*,")Z&)(P.,'Z-  .-ZL MZ+/ &Z[;C<88ZL Z &Z
@B:MpzZ1!"1Z1  Z-., 2%, '--Z"(-Z-&-Z) Z Z +/8&Z.)Z[988ZQZ[;8Z"Z[BZ ("(Z )( .Z
&( -Z 9Z]Z (09Z+ &Z[9C:88Z]Z[=C:88Z (Z.!Z "(((Z -'Z &( Z"-Z[A8BZ 2.CZ1z-/., .Z

I(  -Z'Z ) -Z* 3 &Z) Z[9888Z(Z!( -Z'(Z J Z&" "&"-Z) ZL[?@BZ

IBZ@BZ-( .Z &Z )&ZiZ J& ()Z ..'( .-ZBAA



AIS and IRFF Models

zZys. z z3z4., MzZ,YZ Z., -Z*"Z )Z.1zZl-Z) Z .Z(Z"O" z1Z, -1&Z
3Z "(("(Z +".3CZgB2)Z"(Z.1Z'&"P*")Z Z )Z +".3Cz Cczm-. .Z'@Z 'z*"Z K
(., -Z )-Z" oA, Z oZH+H&ZIZ ") W Z Z!1Z(Z) Z.Z* O)-Z*"NZ(Z "Z+&Z.Z
0, Z)2)Z BZ)ZYZ\ZYW  .Z)Z+".32'0-. Cz1Z-., Z)Z'(" "&Z- .-Z'(""&Z .Z
gBZ I-.("(Z .Z1"(Z)Z*")Z) Z(&3"Z)&& -Z'(., -Bz)z'( -Z2'Z Z) 1Z2'Z.\Z
&-2*"2(z Z  Z1Z2(2) 2!Z2-Q@ Z,)CZ (QL£Z"-Z', Z'Z.!Z&-Z*)BZ 0-(Z + .")Z
L@B8&.)Z ) .2),2'(., -Z )--Z(Z Z(Z *& "(Z  Z71"1Z  CZZ (Z "(Z.!Z/&"P* ") Z
+'0&(.2)Z Cz BzZZz1".DZ

L@BMZ Z

E+0=Vy+ ARy + Invg + Cshg — Dy

_ (CRy, — CE, — iDy) (CR,, — CE, —iDy_1)
(1+ IRRF) (1+ IRRF)"
N yiquidation . AR+ I'nvy, + Cshg — (AP, — APy) — (AL, — ALg) — Dy
(1+ IRRE)"
)Z"&&J-., . Z + "(ZL@B®Z1Z .Z,)Z CZY- Z 2Z29C%&  Z A" .1z Z(zZ1" .Dz

88 AZIBZ@BZ-( Z &Z ) &ZiZ J&Z ()Z . .'(



L@B#MZ

. CR1 — CEl - Z'DO
7" " (1+ ROE)
yjlauidation L AR\ + Invy + Cshg — (AP, — APy) — (ALy — ALy) — Dy

* (1+ ROE)

~$38,990 — $38,078 — $480
B (1.085)
($3,400 — $70) + $1, 200 + $5, 200 + $930
(1.085)
$1,000 + ($78) + $8, 000
a (1.085)

+

~$2,170
©1.085

= $2,000

)CZ1l 7! 0Z1Z& ( HZ Z! 0Z& ( Z! .Z1ZI&"P*"Z Az 2 &z
Z'@Z + ")(-ZL@B9OMZ @BMBELZ Z )(-./ .)Z*'(™&-BZ (0-"(Z(Z

'BZ@BZ-( .Z &Z ) &ZiZ J&Z ()Z ..'( .-ZAZ89




Y )1MZ, ), ZZ 2) 1,z Z)Z "(("(2) Z!Z*"BZ"+" M2 Z2'0-'( .~Z
(z, * 3( ~2) 1,Z Z21Z(2) Z!z*"Bz (Z1 Z2.(Z"( &zZ*"Z Z)Z

&."P* ") Z Z') &CZ1 Z1-Z8&8) 1Z)Z'1&"P* " Z, * 3'( .-Z(Z), )1'(-Z(Z
"(0-"(Z(Z""( 0-"(BZ Z (Z -"&3Z2.(Z + .")(-ZL@B99MZ@BMZ.)Z )/( .Z).Z
J-zZ9-" @Bz )1 0, CZY M(Z)Z'"( ."Z)Z )I-Z) Z)-Z**2)Z Z(Z Z

Y&Z )(  M(-CZ1Z)" Z!-Z Y& ")-Z )Z() 1BZ

AIS Earnings and NPV Models

@Z.1z* OY-Z- M-Z1 Z )0 Z'&'P*")Z Z(z zZ! Z), NZ)Z z(z z
0 Z,)ZZ)(Z*MNZ Z(Z "((Z-- ~Z(Z +".3BZ)1Z1Z"(.)! ZI&"P*")Z Z

Y &Z) Z), NZ)(Z")Z Z ('(-czZ Cz Cz(Z BZZ "(Z3z™-"4"(Z.Z
tz" . ( Z .1 (Z Z(Z Z) &BZ 7) &Z "(z1z, .2)Z I@Z ( Z3z!Z'(0-. P
"(.2),Z +I".3Z-%), "(Z.!Z"( 0-'( .BZ Z) &Z' 4, Z1Z (-2, &4Z3Z.(- .(Z
-z, yzz  ("(z'( 0-'( .Cz.1z"0-'( .Z'(@Z*& CzZ)ZZ!&&( "(Z"(0-'( .CZ.1Z"0-. P
" .Zz"Z ), z)z,*& zlzZ ("(z'( 0-'( BZU-CZ Z)&Z ) O, .ZI&"P*"Z

Il Z 11z &Nz (Z'(  -Z'@*, MZ(Z *".&Z W -Z,)ZZ!'&&( "(Z'(0-'( .Z).Z*, P
-( 2)&&,Z.21Z, .2) 2)(Z*&-Z\Z (W -Z CZL9Z]Z MBZ

K'K K+™ K(K, -> Z z1".Z2 Z )Z- Z .((-Z 3Z ., ( "(Z + ")(ZLOBMZ (Z
3z . Mz 7z zZ'(.(&Z, .2)Z 1(@ZzZ ('(Z'( 0-'( .BZ

L @B9=MZ 4
CRy — CE; CR,, — CE,
NPVA=—Ag+ —— "+
O A+ IRRY T T W IRRA)
. Vyy 1ation & AR, + Invy + Csho — (AP, — APy) — (ALy — ALp)
(1 +IRRA)"
)Z Y-, .Z 4 "(ZL@B9=MAA" Z .CZl1Z- .Z 279CZ%& Z 4"z CZ(z1" .Dz

'8:AZBZ@BZ-( .Z &Z ) &ZZ J&Z ()Z . .'(



L@BSZ z

CRy, — CF;
(1+ ROA)
yliauidation L AR\ + I'mvy + Cshg — (AP, — APy) — (ALy — ALy)
(1+ ROA)
$38,990 — $38,078
(1.065)
4_($3,400-—$70)4—$1,200+$5,200+$930
(1.065)

NPVA = —Ay +

_|_

— —$10,000 +

~ $1,000 + ($78)
(1.065)

$10, 650

Loes 0

= —$10,000 +

)zZ) Z1z zZ.z2'( "zZK-Z, yzz (.,Z1" J1Z(Z"( . &Z'&&( ,Z"-Z4, )BZl.Z
"Z1Z)(Z Z  .Z1Z(Z) Z)(Z*")CZL  MIBMCZ.!'Zy/ .Z1)&Z +/ &Z DZI8S=ML[9B88 MZZ
[>=8ZL Z +/ .")(Z@B=MBZ!-Z/&-Z™-"4  z1 Z)(Z™), .(.Zz" ,( Z .1 (Z Z2(Z Z
((-2-z! Z 208&Z ((-Z .Z)1Z(Z) Z.\Z*")Z1"&Z Z) &Z0 &z [((-2'z)z*, P
-( Bz -Z0&Z ((-2'@Z)zZ* -( .z [-Zz)Z* -( .Z"-Z1!, Z1Z&'®@(Z'% Z “")(-BZ .Z
)&z Z) 0")-&3Z) Z"Z1Z (W -Z Z1 , Z().Z +/&Z)Z1Z'&&( WZ CZ.!(Z 2)/&Z
0.Z +/&Z4,)BZ),Z 2*&CZ-**)-Z.  Z"(Z+ .")(ZL@B9=MCZ.'Z W -Z Z1 , Z>hBZ!(Z z
1)/&7Z + &Z[<?BBZ

K'K K+ KK *."-2 ¥ 71".Z1Z Z  )Z +".3Z ((-Z 3Z, ., ( "(Z + .")(ZL@BMZ
(Zz 3z, )("4"(z! zZ Z-Z1Z2'(.(&Z .Z) Z I(2)Z +I".32,zZ ('(Z'( 0-'( .BZ

IBZ@BZ-( Z &Z ) &ZiZ J& ()Z ..'( . 2Z8;



L @B9?MZ

NPVF = —(Ag — Dy)
= —(Vo + ARy + Invg + Cshg) + Dy

(CRy — CE, —iDy) (CR, — CE, —iDy_1)
(1+ IRRE) (1 + IRRE)"
N yjiauidation . AR 4 Inwv, + Cshg — (AP, — APy) — (AL, — ALy) — Dy
(1 + IRRE)"
)Z"&&J-., . Z + ")(ZL@B9?MA" .Z,)Z CZr- Z"N9CZ& Z A" .1z Cz(z1," .DzZ

:8< ZZBZ@BZ-( .Z &Z ) &ZZ J&Z ( YZ . .'(



l@BY@ z

CRy — CEy —iDy

(1+ ROE)
yjiauidation . AR\ 4 Imvy 4 Cshg — (AP, — APRy) — (AL, — ALy) — Dy

(1+ ROE)
$38,990 — $38,078 — $480
(1.085)
%_($3,400-—$70)%—$6,400—k$930
(1.085)

$1,000 + ($78) + $8,000)
a (1.085)
$2,170
1.085

NPVE = —Ey +

+

= —$2,000 +

= —$2,000 + $0

"%Z1Z, -1&-2)."( Z)Z cz z)z 2'( "“zK-Zz, Yzz  (,Z1" J1Z@"( . &z

1&& ( ,Z"-Z4,)BZ/.Z2"Z1Z)(Z Z.212(2) Z)(Z*")CZL  M2IgMCZ.!Z}/ .Z1)/&Z + &Z
DZBR=M2LB888 MZ"Z[9?78ZF +/ ."\(Z@BMBZ-)/&Z Z) 0")-z.! .z'z!Z (W -Z Z1 , Z0).Z
+/&2)Z1Z1&&( WZ CZ.! Z  ZA)&Z().Z + &Z4, )BZ),Z 2*& CZ-I**)-Z.l Z"Z+ ")z

l@BYM@Z.!Z ( W -Z Z1 , Z@hBZ!(Z  Z)I&Z + &Z[AB:>BZ

BZ@BZ-( .Z &Z ) &ZiZ J&Z ()Z ..'( .-ZAZ8=



)Cz1! Z 0Z1Z& ( HZ Z! 0Z&,( Z! Z Z ), *(-Z)Z Bz z), P

#)(-2.)Z BZZ! 0Z&)Z&,( Z! Z Z(Z Z) &Z, zmr(m z 3z1"z
,"(0-"(  .Z,.Z-I*")(-BZ Z) &Z-IZ.! Z -1Z &0Z7"-Z2"(0-. Z'Z.\Z
1&& ( ,Z(Z (2)1Z'&&( WZ BZ Z) &Z-I'Z. Z -1Z &0Z7"-Z"(0-. Z
"z!'z  (.Z(Zz 2!z (W -Z Bz [-Z -1Z &NZ'@Z Z) &Z“-Z" )( . Z
(z, "(0-. z.zlz-'z, .CZ -2)Z Z ,((-Z" 1Z,)YZ- .2)Z+".3Z,Z

&l 3-74, )BZ

After-tax ROE and A

Z) &Z) .(Z)IFZ)Z ., P.2Z -z &Mz  [-Z".Z,* -( -Z1l .Z"'- K'(0-)-Z% *Z .Z
* 3(Z&&ZN"Z2*(--Z'(&"(Z.2  -BZ(Z1! Z)&&L-Z1 Z*, -( Z.22)&" M(-Z'(ZZ"&" " Z)'Z
)Z'&&-., . ZN"Z™  Z)Z ((-Z(Z, .-2Z) Z, /(BZlZ )&Z"-Z)Z(ZlZ O, Z.2Z, .ZZ! Z
$--Z Z)Z L9QMZ(Z JZ.! .Z $--Z Z)Z L9Q IMBZZ)Z().Z., 3Z)ZI*&" .Z1Z )*&" P
L Z*%) -2 )&&)L Z 3Z.2%(Z 1)) "-Z2)Z"(Z2Z(Z JIBZ-. Z1 Z- -Z! Z1Z"'Z* 3-Z
(Z 0, Z.2z .22,Z 32z zZ(Zz Z -* ."0&BZ

Z, ¥, Z.2-2*"Z 32.1Z"'Z(Z-. sZV'Z, )2 72)2)."(Z BZZ &l/& .2"(., -Z
)--Z 3Z'/&™&3"(z1Z 0O, Zz'(., -Z, .Z'Z"-Z "((z* "z Z o pMZ (Z-1., .Z
1z, Yz ((-2)Z, | Z.22)&" )(-BZ-2Z -1&CZ Z,* -( -Z'( -Z'@Z +".3Z.2).)Z

"(., -Z(Z.2 -Z! 0Z (Z*"BZ (Z:89@CZ Z*"Z[>@Z"(Z.2 -BZ)2"(z.!Z O, Z2.2Z,.Z Z
kv Z)Z" -z (  -Z'(Z +I".3Z1Z- Z.2-Z +/&Z)Z.!Z O, Z.2Z, .ZZ"-Z  DZ

@psmlaxes = (T')(EBT) = $68

)&0"(Z2 )21z 0, Z.2Z, .2Z) Z Z*"2)@Z" -Z ((-ZL Z"(DZ

Taxes $68
T = = =40
L@B:BZ EBT  $170 %

"(&BCZY $/-Z Z)Z.2 -Z(Z "(Z WZ ., P.2Z Z)ZDZ

NIAT 102
ROE(1—T) = _ 810

= =05.1
\@B:HIZ Ey $2, 000 %

K'K  -+F-1K  2(Z Z )*.-Z.2  -Z*"Z 321Z"'Z)2Z" -Z, 1(Z)Z +".3Z12(0.2)@Z" -Z
, A(2Z)Z- -BZ! 3Z, ), Z)(&3Z)(Z0&Z )Z.2 -Z*"Z(Z)-Z-" -Z M .2)Z.2Z- 0%(Z

8> AZBZ@BZ-( Z &Z ) &ZzZ J& ( )Z . .'(



-8z, yZ'( ., -Z* 3( .-BZ-2Z-&Cz1Z ((.2-Z1Z O, Z.2Z, .ZZ &I& . Z)Z.2 -Z

xnZ)Z  +".3Z ((-Z2)Z $I-Z z)z.2 -BZ)Z"(z!zZ O, Z.2Z,.Z dZ) Z $--Z Z)Z
L9ZQZMCZ. & /& .Z.2 -ZT-Z'UZ!, Z1, 20Z'(., -Z )--Z)Z, | Z1Z O, Z.2Z, .Z)Z JBZ
Z"(Z L9ZQZMZ'(Z/ .")(ZL@BMZ -DZ

(EBIT — Taxes)  ($650 — $68)

ROA(L — Tx) = _ _ 5.8
\@B:\Z ( ) A $10, 000 %
)&0"(Z ),z 3Z1Z"(DZ

(EBIT — Taxes) ($650 — $68)

Ts—1_ 1 — 105

P EBIT $650 %

+  MNZL@BMZ™ "4 -Z(@Z™), .(.Z9(.DZ$-"zZ zZ(z Z)Z.2 -Z( ,BZ& 3-Z +' -Z
, (.20, Z.2Z, .-BZ'Z)(& 3Z."Z.! .ZZ7°Z2Jz"-z1(Z'(., -Z )--Z, Z4,)BZZ.! Z -CZ1Z

@z -83Z \-, .z! z3z°2Z(Z Z°Z Dz
Taxes Taxes
. *=BBIT — ERT — 00

After-tax Multiperiod IREE(M) Model

Z,z0 1z% *, Z2)Z'(.)! Z.2 -Z'()Z.Z 2 &z - " Z'(Z + "(ZL@BMBZZ "(Z 3Z
V&0 (Z),Z  Z'Z + ")ZL@B:9MZ (2& "(Z LOPMZ11Z  L9ZQZ MDZ

@Y [AT = BE¢yROE(1 —T) = EgJRR”(1 - T)

2Czw1".Z2  Z-Zz ZS$- Z)Z)Z'( ., -Z )--2(Z.2 -DZ
eV IAT = (EBIT — Int)(1 —T)
1(CZ1 Z4-" 1.Z )Z Z1Z' V.PI(Z"Z) Z+ "ZL@B=MZ(Z  CZ.Z".PI(Z"Z) Z
+ "ZL@B:=MZ (Z Z"Z--"*-BZ1Z,  -1&Z"Z+ .")(ZL@B:?MBZ
EoROE(1 —T)
=[(CRy — CE; — Inty)
@smzr (AARy + Alnvy — AAP, — AALy — Dep1)](1 - 1T)

BZ@BZ-( .Z &Z )&ZZ J& ()YZ ..'( .-ZAZ8?



"(&BCZZ Z g2)Z).\Z-" -Z) Z+ MEZL@B?MZ(Z.,Z .)"(ZN9Z]Z L9ZQZ®EZ (Z"0""(Z).'1Z
-~ .Z) Z+ MZL@B:?N&Z.!Z ), CZE)."(DZ
L@B:@Y z

Ey =
Ey+ [(CRl —CFE; — Intl) + (AARl + Alnvy — AAP, — AAL; — D€p1>](1 — T)

1+ ROE(L—T)]

*& "(Z gd"\Z-! g3Z 83Z(0s83Z sXZgZ(Z.! Z(I', ),Z2) Z@B@CZ (Z1," .DZ
By = Cshy + ARy + Invyg + Vg — Dy + [(CRl — CE; — Inty)
[+ ROB(1—T),
n (AAR; + Alnvy — AAP, — AALy — Depy)|(1 = T)
\@BRZ [1+ ROE(1-T)]

"(&&BCZLZ-"*&" 372+ ") (ZL@B:WMBZ, ) ("4"(Z.! Z
@e8do — Dep1 (1 — T) = VY% 4 T Depy,

@B:ad2t1 = iDg, and
ARy + Invg + (AAR; + Alnvy)(1 = 1T)
ez 1 (ARo + Invg) + (1 — T)(ARy + Invy).

-Z-mgr " ")(-Z&&)1Z1-Z)Z, 1,".Z + ")(ZL@B:NZ -DZ

:8@ZZBZ@BZ-( Z &Z ) &ZzZ J&Z ( )Z . .'(



l@B;MZ z

_ Cshg — Do +T(ARo + Invg) + (1 = T)(ARy + Invy) + V{°F + TDep,
B [14+ ROE(1—T)]
N [((CRy — CEy —iDg) — (AAP, + AAL)|(1 = T)

[1+ ROE(1 —T)]

Ey

)20," 32),Z, -1&-CZ1Z--" 1.Z  Z(')" &ZRJ-Z"( )Z + ")ZL@BMZ (Z"(DZ
5 _ $930 — §8,000 + [4($1,640 + $3, 750)]
0~ (1.051)
. [:6(81,200 + $5,200)] + ($3, 400 — $70) + [.6($350)]
(1.051)
(838,990 — $38,078 — $480) — (§1,000 — $78)].6 _ $2. 000
@Bz (1.051)

)Z1," . ZNZU&"P* ") Z  +I'0 &( .Z)Z+ MEZL@BMZEZ " )( .Z(Z*)-Z) Z)*, (Z'( )YZ(Z
"ZAZ( JZF M)y Z1 Z&MIM . Z)%,  M(Z(Z *.&Z Y ~Z(Z, *& Z L9ZQZMZZ  L9ZQZ MBZ

IBZ@BZ-( .Z &Z ) &ZiZ J& ()Z ..'( .-ZAZ8A



CRy —CFEq — iD())(l — T) + T Depy
[1+IRRF(1-1T)]
(CR, — CE, —iDy_1)(1 = T) + TDep,
1+ IRRE(1—-1T)"
N Cshy — Do+ T(ARy + Invg) + (1 — T) (AR, + Invy,)
[1+IRRF(1-T)"

N Vbook (AP, — APy + AL, — ALo)(1 —1T)

\@B;=H7 [1+IRRF(1-T)"

E():(

)'- %K " KD%(,, EK'K-1,>Z.Z1Z(Z) Z.Z(& 3-"-CZ Z) &Z0 &/ Z.!"Z * .&Z- -Z .Z1"Z
)%Z0 & CZ),2" Z.! 3Z&"+/" .Z.1'CZ.! 3Z&/Z.1'Z .Z1"Z&'+I" )20 &z (¥ B2z 274, P

$--CZ'Z1Z" , ( Z .1 (Z1Z&+I" )Z(Z)%Z0 &/Z) Z * .&Z- .-Z"-z¥)-"roczL &
Qz M MzT™17,2),212'( 0-'( Z1-Z, &4 Z * .&Z "(-Z1)-Z ., P.270& 7"-7L92QZ Mt
" Nz ™ vmzez(@ziz),z21(cz'z1z" C(zmz( rozL (& Nz M Mzazg. (21 z
"Z0-Z, &4 ZZ * . &Z&)-Z(Z ( Z.2Z, ".-Z1)-Z ., P.220&/28&)--z"-zL9zQz M Nz
(V% MzaBgz-"s&" 3z.1Zz.2z"-/-")Cz1 Z'(), Z1z.2Z, .Z2" ,( -Z .1 (2% )CZ * .&zZ
"-CZ(Z* " MZ, *I, Z(Z*& 3Z)&Z)(Z.2Z, .Z CZ.Z0, Z)Z&&Z.2Z,<-BZ"(&&CZ.)Z

$-2 *.&Z )( -Z)zZ.2 Cz1Z,*& Z (" 2z +/ ")(ZL@B@Z1Z1! .Z)&&)-DZ
L@B;Nél o T)(Vrlbiquidation . VTZL)OOk) + Vn{)ook — (1 . T)Vrlliquidation + Tvé)ook

y1Z1Z (Z1," .Z1Z ., P.2Z Z)&Z )Z'( -Z"@Z +".3Z)("-.( .Z1'1Z Z )./ )@
*"("*g -BZ

98AZIBZ@BZ-( .Z &Z ) &ZiZ J&Z ()Z . .'(



L@BRMZ Z

(CE1 — CFEq — ’iDo)(l — T) + T'Depq
[1+IRRE(1—T)]
(CR,, — CE, —iDy_1)(1—T) 4 TDep,
[1+IRRE(1—T)]"
N Cshy — Do+ T(ARy + Invg) + (1 = T) (AR, + Invy,)
1+ IRRE(1-T)"
(1 — T)Vtauidation  pybook _ (AP, — APy + ALy, — ALg)(1 —T)
+ [0+ IRRE(L—T)"

Ey =

)Cz1! Z! 0Z1Z& ( HZ Z! 0z&,( Z! z.2-Z, Z'(.( Z)ZZ!, 2@Z (P

"(-Z(&IMNZNZ )-ZL(., - MZEIY(Z), )1 ZN(-Z!  .Z-#%), Z1Z'(0-'( .BZ
& ZY-Z 2%(--z, 2z, Z'@Z2'( -Z)zZ0(, &z )-Z! Z,Z- ZFZ'Z

1ZF YW -Z+) [ (CZ *.&Z'0-'(  -Z, Z)(&3Z/- Z/*Z) 0,Z- 0, &Z* ")-BZ )Z

W .Z),Z1Z*"N"Z  )--Z) ZI(Z *.&Z - -CZ1Z'(& Z *, " NZ-Z2Z )-Z
1@z "“((z ((-z(z, .2 Z /(BZ Z&)Z-Z* " "NZ)Z (, .Z.2Z- OP
"(-BZ

IBZ@BZ-( Z &Z ) &ZiZ J& ()Z ..'( .-ZAZ99



After-tax Multi-period IRR(18") Model

, Z"Z(0Z 2*&""Z' I, Z)Z JZ) .Z (Z ZI- Z)Z"(Z L9ZQZMBZ!"-Z*/&" Z, -1&Z) I-Z
2.2 -21-Z W .2)Z"(., -Z )--Z! Z1Z)Z0.Z )" .Z1'@Z  "((Z Bz .CZ'( 3Z
og" 7 7 &Z)& 0Z)Z ., P.2Z, I(2)Z- Z\ Z-1'Z1 Z (Z -, Z L9ZQZMBZ&&CZ

1z @Z"(z41'zz -, Z,)Z(Z Z&&) 1'(Z/-Z)zZ1," .DZ

L@B;d” z

(CR1 — CEl)(l — T*) + T % Dep1

[1+ IRRA(1 — Tx)]
(CR, — CE,)(1 —Tx)+ T x Dep,

[1+ IRRA(1 — Tx)"
Cshg + T x Acctsg + (1 — Tx) Acctsy,
[1+ IRRA(1— T+)]"
(1 — Tx)V;fauidation o p y ybook _ (AP, — APy + AL, — ALy)(1 — T%)

* 1+ IRRA(L — T

Ag =

1z'z" L (Z .1 (Z + "-ZL@BRMZ(Z@B@r'-z.zZz'-z*&  z1'1zZ JCZ', -Z!, -Z
, 20.2-., . Z,)Z*""Z 4z &NCZ (Z"(""&z&" "&"-Z, Z(0Z&( ,Z-/., . BZ&&Z.-Z
W -Z,Z, " Z9z) Z (-2 2z .l zZ)Z (((Z- ~Z,.1,2)(Z "(("(Z
+" .3BZ

&N 1ZN, Z7"-Z(0Z 2*&""Z Z' -, Z), *("(Z)Z + )ZL@BM@CZA)Z%() 1Z.!1Z0 &Z) Z
"((Z - -Z gZ(Z 49ZQAMZ-)ZEZ (Z1," .Z.1Z)(Z*"Z zq &Z+"0 &( .Z) Z
\@B@Z -/"(Z *'.&Z- .-Z, Z0& Z .Z.1".Z))%Z0 & DZ

:0: ZZBZ@BZ-( Z &Z ) &ZZ J&Z ( )YZ . .'(



_ Cshg + T * Acctsg + (1 — T'*) Acctsy + Vlbo"k + T % Depq

Ao [1+ ROA(1 — T#)]
[(CR1 — CEy) — (AAP + AALY)|(1 — T)
[1+ ROA(1 — T%)]
~$930 + $565.95 + $5, 728 + $3, 330 + $36.75
B (1.058)
(838,990 — §38, 078) — ($1,000 — $78)].895
(1.058)

L@B:KZ - $10, 000

)Cz1! .Z! 0Z1Z& ( HZ Z! 0Z&,( Z! Z 2)20.Z "(Z ., P.2Z ,("(-2)(Z
-z -2.22& 1-Z ) .Z2).Z'(., -z* 3( -zZ1"1Z, Z20.Z )", 2@

, 1(-Z)Z-  -BZ'&A@ZUZM*I& Z)Z "(Z ., P.2Z,.-Z) Z, 1(Z(Z ((-D@Z- .-Z

1"1Z,  +", -ZZ* "&Z &/& M(Z)Z "(Z)Z +'0 &(.ZO, Z ., P.2Z, .BZ

Rates of Bturn on Asets and Equity

"&& Z(Z , ), ZL:888MZO" 1 Z(Z )*, Z .-2) Z, LQ@Z- -Z(Z +".3BzZ, Z1"1Z
"z W&-YZ)  z1z.1)Z -, -Z-h&Z Z0" 1 Z-Z )*&'( ., 3B2Z-" Z1Z, & .M)(P
vz 1 (2 Z(Z @ Cz1Z  “(Z1"Z + M)(-ZL@B:MZ (@BYZ.!.Z*&) 3Z Z "(")(-2) Z Z
(z BZ,)zZ!-zZ. 1)z+ "zl z | Z\Z, .-Z) Z (2" ( ..3DZ

L@B48Z
EBIT —Int _ (ROA)(Ao) — (i)(Do) _ (ROA—i)Dy | oo,

ROFE =
Ey Ey Ey

BZ@BZ-( .Z &Z )&ZZ J& ()YZ ..'( .ZZ9;



).Z) .Z'Z+ ") (ZL@B48Z"ZZ Z)2"Z ¢278Z.)(Z Z’Z BZ).z2&)Z.! zZ Z(Zz Z,2Z
%" "08&3Z,& . Bz/,.!)), CZ'Z¥Z-)&0Z)Z Z-ZZI M2 Z Cz1z"(z!Z"& 7zl " !. Z
)»-2) Z * .&ZL MZ + (2! .Z1Z'&&-.,.ZI(Z Z .DZ

B Ey (Do
ROA = ROFE <A0>+Z(A0>

$2.000 $8. 000
= 8.5 7 6 2 ) = 6.5
P % <$10,000) 6% <$10,000> %

Z )-Cz1 Z, Z&-Z)( " ( Z).Z!Z, & M(I"*-Z"Z + .")(-ZL@BU8Z (Z@B<OMZ1! (Z'-/, Z
"Z&P* Y Z- M-z, Z  Z"-Z*&  Z1"0Z  ZA(Z @ Z"-Z,*&

z1"z oz ., -Z
, .-Z(Z- Z(Z .Z& 0&Z 320 3Z)0,Z."BZ
zZ™4z) Z)IZ  zZ(zZ  z7+)0" Z'(., -"(Z(Z™), (.Z0))  MBzZ'(("&Z'( P
ZN&Z ZU( ., - Z"Z1l Zt-Z(Z' 0-'( Z (Z J(Z"(*(( Z)zh1z.) 3z .,z
"((  Bz!(CZ"z)Zz" ,( Z 1 @Z 1@@Z- -z(z!Z )Zz)Z Z' . -CZ-Z"Z-)&CZ
Z+)0" 2™y, (.Z(0))  MZ )Z))(Z A Z&( "0Z"(("(Z2)*")(-Bz

)Cz1! Z! 0Z1Z& ( HZ Z! 0Z&,( Z! .Z3Z $-"(Z&" "&"."-CZ"(, -Z )--CZ(Z
.2z, .-CZ1Z (Z "0 Z2Z ((Z -, -Z), )N("(Z)Z Cz cz(z z P
-, -Z &I& . Z'(Z BZ!-z* )0" -ZI-Z(@Z'( ., -"(Z'( .5 .2 ZZ)&BzZ" P
Y( M(Z ., P.2Z1&"P* ") Z  ((-2)(Z +".3Z*)0" -2Z -, Z), *("(Z!Z

x -( .Z0&IZ) ZII, Z Z &I& M)(-BZ™ )( MZ ), P.2Z1&"P*"NZ  ((-2)(Z
~Z6)0" -ZZ -, Z),, 9)("(Z.)Z -( .Z0&/2) ZIJ, Z Z &I& M)(-BZ
"(&&CZ™)( M(Z ), P.2ZI&'"P* " Z  [((-2)(Z +".3Z*)0" -ZzZ -, Z), P

M("(Z1zZ*,  -( Z0&IZ) ZIJ, Z Z &I& )(-Z
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Table 8.A3. GWS equity g ener ated after-tax cash f low during i ts four
years of oper ations and corr esponding after-tax in ternal r ates of

return.
z z z z z

94 )"z z| 9z3.z Z3 -Z Z3 Z <Z3 ,Z

Z P[@&38 B8Z] P[@&38 B3Z| P[@€B38 B8Z| P[@&38 B8Z
Z [7C<<@®] [<@B<@®BZ [<B<@EBZ [<B<@EBZ
< P>BA8hY [;C<<8B@$Z [ACA:B@$Z [ACA:B@YZ
=7 ;B3;hZ | P[OC@BRBZ [ACASB@BZ
>7 9B-?hZ| P[:C;?AB:84
?7 ><BAhZ

1Z, -1&-Z) Z &Z@BZ-)&Z, "(Z-Z) Z\Z( [, 2)Z1Z Z &I& ")BZ .20 0(Z &I& . Z
Z'(0-'( MZ Z'(Z3 ,Z.CZ(3Z%-""0Z -1Z &NZ"(Z& ,Z*)-CZ1"&&Z"(, -Z.Z'( 0-'( MZ BZ
(Z!'z -2) z Cz -1Z &NZ" ,7'(Z)Z&-73 Z/.Z-'&8&Z Z)Z.\Z &I& . Z Z0 & BZ

2% K, +")-"(K(K WBK<>BHZ )&M(Z!I  (-2'Z &Z@BZ - Z 2) (O-Z(Z() P
0/-Z0 " &-ZI- Z)Z"(Z,)&&"(ZLO, 3Z3 ,MZ Z(Z((" .3Z+"0 &(.ZLMZ-" .-Z(Z ), P

#)(Z)Z0 " &-Z'Z + ")ZL@BMBZ &'!. Z .Z,22) 02 .@."( zZ,)Z ), "( . Z
"(("&Z-. .'( ~2.Z%)$ . Bz .z0zZ" w&'!. Z,z() 0-2.Z &I& . BZ,)$ (20 & -Z
"Z &Z@BZ'-ZZ-1$ .Z)Z1"1Z1 Z1'8&&Z/,(Z"(Z'*..Z99BZ )17Z1 Z1'&&Z - Z'(Z), Z ."&Z.Z
0&/-2"(Z &Z@BZ(Z!"Z ). - ( Z)Z0" &-Z'(Z + .")(ZL@BMBZ)&'(-Z, Z'(" . Z 3Z
"ogN . Z&.. ,-Z'(Z )&I(Z." .&-BZ

1Z )&/(Z Z"(" -ZlzZ+*"yzzZ  Z1Z(Z) Z1"1Z "(("&Z ."0"32) /-Z(Z0 & -Z, Z
. ) BZ
1Z )&/(Z Z&"(Z<Z&"-.-Z.). &Z"(0-'( .Z"( .Z 8Z(&"(Z "(((Z -1Z ¢CZ "(((Z
Y( -Z, "0 &Z(Z'( 0( .)"-ZL 3Z(0sMCZ*&/-Z .&Z"0-'( .-Z gBZ
1Z )&/(Z Z&"(Z<Z&"--Z  "(((Z!, ( .Z&" "&"-Z(Z((/, ( .Z&)(P.,'Z&" "&" "-Z gZI* P
%, MZ1Z " WL ~Z) UMz ., -Z%ZF"BZ /- +H( .Z0& -Z"(Z)&I'(Z Z&"-.Z.) Z")( z
) Z)- ("(Z&" &' "-Z'(Z 1Z*")BZ
1Z )&/(Z Z&"--Z) Z&"+I"  ")(Z0 &Z) Z *" .&Z"0-'( -BZ'( Z &Z@BZ &/& .-Z,)&&"(Z
., P.2Z-" .2)Z CZCZ(Z CZ1Z, Z, +I", Z)Z-" .Z\Z&+I" . Z0&Z) Z.Z

"(0-'( .Z'@Z 'z* " BZ
1Z )&/(Z Z&"--Z)Z)%Z0 &/Z) Z * .&Z"0-'( .~-Z .™(  Z 3Z1Z'("."&z*, !-Z*" Z(Z
xooomomZr, (. -Z,%, . Z3zZ.2%(Z 1), "-BZ

1Z &MZZ  &I& .-Z* " U)Z +&Z)ZNZI(  Z'@ZNZ(0-'(  \AZ))%Z0& BZ

IBZ@BZ-( Z &Z ) &ZzZ J&Z ()Z ..'( .-ZAZ9



1Z )&/'(ZZ&".-Z120 &Z) Z ) -Z, "0 &Z .Z(Z'( O(.), 3Z(0Z.Z!Z(Z) Z*"Z -BZ
1Z )&/'(Z 2&8"-.-Z.). &Z- & -Z1,"(Z* ") Z -BZ
1Z )&/(ZZ &I& .-Z -1Z, "™-Z Z(Z*"Z -Z3Z $I-"(Z).&Z-&-Z )Z!( -Z'(Z"(0( )P
"-Z(Z ) -Z, "0 &BZ
1Z )&/'(ZZ2&".-Z120 &IZ) Z ) -z*3 &Z 2z | Z& "&"-Z 7.21Z(Z) Z*")Z -BZ
1Z )&IMZ Z&"--Z 2*(--2'(Z*")Z -2+ &Z)Z\Z )-2) Z))-Z 28&-2)0,1 Z 2%(--Z
BZ
1Z )&/'@ZZ &I& .-Z -1Z 2*(--Z  Z@Z*"Z -Z%$- Z)zZ!( -Z'Z W -Z* 3 &Z(Z
J Z&" "&"-BZ
1Z )&/ZZ — &I& .-Z'(., -Z )--Z" oZ3ZI&&3"(Z* ") "Z&" "&" "-Z Z.1Z(Z) Z.Z*, OP
Y-z*"VZ  oZ32120, Z'(., -Z, .2'BZ

1Z )&/'(ZZ &I& .-Z.2Z2- 0'(-Z2,)Z * " "WZ +/&Z2)Z1Z 0, Z.2Z, .ZMZ * " P
NZU(z)zx, oM-Zx ") Z

1Z )&/'(ZZ &I& .-Z ., P.2Z -1Z &NZ,)Z)*,  M)N(-Z'(Z*)NZ -CAI&Z)IL Z K7
" pMIEMZIZ * podZf MBRZ.! Z1Z!(  Z'@DI-.((Z Z2"-Z2'(& z 7)) 7z
" 7)(Z -1Z &1 BZ

1Z)&/'(ZZ &I& .-Z -1Z &NZ,)YZ ., P.2Z&"" M(2) Z'( -Z2'@Z- 2)*, MZ M -Z
L (4Z(0(RZ s 0sML9ZQZ MBZ

1Z )&/'(ZZ &I& .-Z -1Z &NZ ,)YZ ., P.2Z&" M(@2) Z!( -Z'@Z&" "&32)*, "z M Z
L (RZ 83z (XZ gMLIZQZ MBZ

1Z)&'(ZZ &I& .-Z'Z -1Z &NZ,)Z ., P.2Z&"+I" "Z) Z *" .&Z(Z- .Z(Z&" "&"3Z
¥, "z ) .-Bz

1Z )&/I'(Z 2-I-Z JZ &NZ,)YZ ., P.2Z&"" M)(-Z*&-Z)*, M(Z -1Z &NZ'(Z.Z&-.Z* ") CZ

o+ Z).Z2"("(Z, )&&"(Z CZ CZ(Z Z0 & -BZ

1Z )&/(ZZ  &I& .-Z,)&&"(Z ., P.2Z  -z-Z)) 1z1z'(0-'( .Z( Z'@Z 'Z3 ,z2I-(Z
2 & Z 4+ M)Z 3Z'("(Z'Z Z, )2)*,  ")-Z(Z&+" ")(-BZ

1Z )&/'(ZZ  &I& .-Z,)&&"(Z ., P.2Z -Z-)" . Zz1".1Z1Z ., P.2Z -2)Z '2*"Z
I(z2 &z ZI(  M)Z 3Z'("(zlz* 3 ( .Z1)-Z* -( Z0&IZ +&Z ., P.2Z Z )Z
1Z ), 9("(z* "Bz

1Z )&/'(ZZ  &I& .-Z,)&&"(Z ., P.2Z -Z )Z 1Z3 zZI-(z2 &z ZI( ")BZ)Z"(Z.!Z
(&2 -Z1 Z &I& .Z1Z ., P.2Z -1Z &1Z)Z Z%-" &Z Z)Z!zZ'(0-'( Z,%, . Z
"(Z &Z@BBZ

#"KAK K-8)%-K-(K % .%-K -+  F-1K +" K'K+ - K(K+-+K(K,-> ZZ- .'"( .Z
Y.z ((-Z ) Z%., -Z(Z.2 -ZL MCZ((-Z ), Z.2 -ZL MCz(z(.Z'()zZ ..Z
.2 -ZL MBZ&Z@BZ'"(-Z.Z Z') &Z +'0&(.2)Z BZ)1 0,CZ.,Z"Z(0Z Z +'0 &( .Z

Oz 4, zY Z), N-Z)z ., P22 Z -+, -Z,% . Z'(Z &zZ@BBZ!-Z"-Z I-Z
.2 -z*"z, Z, | Z3Z%, -Z )--BZ )1 0,Cz"@Z.-Z'*, CZ'* z@Cz1Z)(zZ  N)Z )Z
"((Z1Z  +0&(.ZO0, Z.2Z,.Z*"Z)Z ((-Z., )YZ- -Z) Z(& ZI-Z)Z "(Z,)&&(Z

., P.2Z -Cz-CZ(Z -Z )Z- .-BZ

)Z $-Z + MZ@®z)z'(z\Z ., P.2Z ((-Z(Z, .-Z) Z, I(Z )Z- .-CZ1Z- .Z gZ+l&Z)Z
4,)Cz1Z,*& z1Z (W -Z ., P.2Z Z)Z +".3Z LQMZ1z!Z (W -Z ., P.2Z, /(Z

w AZBZ@BZ-( Z &1Z ) &ZZ J& ( )Z . .'(



YZ- -Z L®IMCZ(ZZ,*& Z1Z 0, Z.2Z,.Z 2(@Z +".3Z1Wz.1Z 0, Z.2Z, .Z JZ)Z
- -BZ!Z, 0 Z ., P.2Z Z &I& "Z)Z- .Z"Z%, . Z-Z +l .")Z@B:DZ

L @BMZ 4

(CRy — CEy)(1 —Tx)+ T % Depy
0+ IRRA( — T+)]
(CR, — CE,)(1 —Tx)+ T x Dep,)
[1+ IRRA(L — T#)"
C'sho + T *x Acctsg + (1 — Tx)Acctsy,
1+ IRRA(L— T#)"
(1 — Tx)Viauidation o o ybook _ AP, — APy + AL, — ALo|(1 — T%)
* 1+ IRRA(L—T%)"

vaA(l—T*) — _AO +

1Z Z."& \Z +"0 &(.Z)Z+ MZ@B:Z"-Z%), . Z'(Z &Z@BBZ

IBZ@BZ-( Z &Z ) &ZiZz J&Z ()Z ..'( -ZAZ ;



Table 8.A4. A gener alized PV model tem plate wi th r olling

A Zz z VA z A A VA z Zz z
o &Z V4 - Z " &".3Z "
N W -z WOz s ozl oz g, | Fey | Mz| éiz'z
97 ’ : &4 "+t M)(Z | )%z L *A5MZ Q4 L’\]5- M Y( -Z MZ
&z 0&/Z L] M7 41 Mz
7| 82 | [<s8882 8z| [<8888z| [<8888Z
Z 9z 8z [8Z [;88882 [;88882 [98888Z [9888Z| [:8888Z [9A888Z 8z [A888Z
<4z [8z [8z [9=888Z| [9=888Z [9=888Z [9:88Z] [;8 :88Z [;88882 [8z| [9;=88Z
= Z [8z [8Z [=888Z [=888Z [98888Z [@887 [;=>88Z [;>888Z [8Z| [9>=88Z
>4 <Z ]
[8z [8z [8z 8z [=888z [<88Z| [;A>88Z [<88882 [8z] [9@8881
(.2 .2)( Z,)Z z"-Z,*, -( Z2'(Z &Z@BZ &) 1BZ
Table 8.A5. DefenderGs IRR?, average tax r ate T* paid on i ts assets earning s and average inter est i (althoug h
irr elevant f or the calcula tions in T able 8.A4).
z z
z
9Z 8B>=~
z | Y 8898z
7 L9P JMZ 8B=@7
<7 o, z(., -z, .Z'K 8B>7
"(&&CZXZ*, -( Z Z-- Z (, zZ ., P.2z -1z &1z/"(2" .-2),Z3 ,-2) Z2)*, "(Z(Z ), P
(N Z ., P.272°( (&Z, .-2) Z, I,(BZ
z
 <ZAZBZ@BZ-( Z &Z ) &ZZ J& ()Z S -



Table 8.A6. GWS asset gener ated after-tax cash f low during i ts foury ears of
oper ations and corr esponding after-tax in  ternal r ates of r eturn.

z z Z Z z
94 )O"z" VA 9Z3,Z :Z3 -Z Z3 -2 <Z3 ,-Z
Z P[<8 @88 B8Z P[<8B88 B8Z P[<8B88 B8Z P[<8B88 B8Z
Z [<8 c88B8Z [98@88MB8Z [98@88M8Z [98@88 B3~
< 9B=8h¥ [;9C>:8 B8Z] [9=CA888Z [9=CA8®B8Z
=7 ;:B3;hzZ [[9C9@B8Z [9=C88B8Z
> B;hZ [9=C<<&8Z
?7 9<B@=hzZ
)Cz1! .z 021 2& ,( Hz!"-zZ**("2Z ')(-., . ZY) 120z Zz 4+ -2 ). ( Z
1"z z ("(-Z(Z, .-2) Z, 1(Z (Z 2)*, N(&"4 ZI-M(Z2 &2),'1& -BZ'Z
)y N((Z Z.*& -Z (-, L2V, Z))&Z Z (Z .Z&"(%-Z.)Z.!"-Z'*., B¥Z
(, &Cz!z.*& .-2™*&) 32.!Z-'2& 0&Z2)Z , MNEZ-2*&) 3 z21'(z &I& ."(Z
Z-. .'( -BZ1"-2&0&2)Z MNEZ (Z z * Z*("(z!z- W -Z( -Bz
)1 0, CZ-NI&Z Z% *.Z"(Z"(Z.! Z'((" &z, M)-zI- z)Z)*, z"'-z1" I"(z\z
"(/-., 3Z2&)Z2'*&) 37Z.!Z2&0&2)Z , MEZz*&) 3 z!, BZ

IBZ@BZ-( Z &Z )&ZiZ J& ()Z ..'( -






0. Present Ylue Models

LINDON ROBISON

+"K (%> Z.Z1Z(Z) ZI-Z!*, CIE-N&Z Z &Z)DZLIMZ), ("4 Z* -( .Z0&IZL MZ) &Z
3Z.1Z+-"(-Z.! 3Z(1 EZL® (4 Z Z)&Z 3Z."ZI(%() 1Z() (/20 ) &-EZ(Z
LNM&OZ*, " &Z Z*)&'-ZI-(Z*, )" .Z Z) &BZ

+UK(# > Z)Z, 1Z3),2& ((Z ) &CZBZN&Z )*& .Z1Z )&&L'(Z)$ "0-DZ

1Z "-r(-1Z A 2", (.Z%'(-2)Z Z) &Z'(&"(DZ

zZ( .z*-( Z0& ZL  MCZ

z"(. (&2, .2) Z, J(ZL MCZ
z'2"rzL e MZ " ZI&&MCZ
Z (" .3Z+"0 &( .ZLMCZ
Z8&)(Z)'1&CZ

Z)"&Z.'CZ

z,*& '( Cz

z"(, '( .&Cz

Z * .&"4 708&/CZ

Z, %Po(cz
Z* 3 %BZ

1z - Z1ZI%() 1Z() 020 " &z! Z "(-ZZ) &BzZ

1z - Z1Z%'(-Z) ZH-")-Z" ,(.2Z)&Z (Z(-1 ,BZ

1Z -z22 &Z'(("&Z )'&-2)Z-)& 0Z!1z" , ( .Z%"(-2)Z Z') &Z - " z'(@z\-z'*., BZ
Intr oduction

, &"\Z1Z " 22 7)) &Z-ZZ1&"P*"Z 2.("2) z@Z J&z'( )YzZ-. .'( .ZLMZ.! Z
0&-Z1/, Z -1z &1zZ-z.N)/ 1z.! 321, z, "0 Z"@Z.\Zz* -( BZ/l-Z-Z -Z (2" ,(.Z (P
"(-2(2, .-2) Z, Iz -, -cz" ,(.2Z)&Z "“(z" , (.Z ("(-Z(Z -2) Z, (2 P
-, -R(2), Bz " ")(CZ 1Z. 3*2) Z Z) &Z"-Z -"( Z)Z(-1 ,z" ., ( .Z%"(-2) Z+ -")(-BZ

Kinds of PV Models

&+ YK /-> Z . Z3-&Z., 0&(Z, )-2.!Z ) . 3Z,0°(Zz2&?2l,3Z ,2),2Z., .), BZ
& ,( ."0&CZ*/, Z3),-&Z*&&"(Z Z*&) 121"1Z Z&/2/,3Z Z),ZZ., .), BZ1"&Z).\Z Z&2l, 3Z ,Z

IBZABZ -( .Z &Z ) & ZAZ:?



(ZZ., )Z (Z%)0"Z., (%), . .")Z(Z*&&"'(Z-, 0" -CZ. 3Z,Z().Z + &&Z-I". Z)Z.Z. 1)Z
—(( -BZ

)O"--Zl-Z1Z1 ), -Z )+, "0z O(. Z)Z-" Z row-zz'z (Z*, )'zZlz1" 1Z
I +& ""( 3BZ/2,3Z -2, Z*, .&Z-I". Z)Z., 0&(Z , )-Z ( . 3Z1Z20.Z )Z*&&"(ZZ
*)1BZZ., ),Z"-Z1 &&Z " ( Z)Z*8&&"(Z Z*&)1Z1.2().Z ),Z&(P".(  Z., 0&BZ

""" &, &Z.!,Z,Z- 0, &" , ( .Z%"(-2)Z Z') &BZ 1Z') &Z!-ZZ y*, "0z 0(. Z)Z
(1 (z" , (.Z+H-"(-BZ Z1 .Z)&&1-Z1 Z 2"(Z-)'2) zZ12)-72",  .(.22)&Z(Z
1Z+-"-2!  3Z(Z Z- Z)Z(1 ,BZ

TK"-"-"(K -0 'K K&( %,> 27 &z, Z( &Z+H )2 &Z -+ "&&BZ -"(  Z)Z'(Z
NZI%() 1(ZO )" &BZ" , ( .Z%"(-Z)Z Z') &Z"-"(I™1Z.1-& 0-Z,)Z 1z)1z 3z.1z

NZI%() 1(Z0 )" &Z! 3Z,Z-"( Z)Z"(BZ!z+-")(-zZ1  Z1™1Z)Z(1 Z ."™(Z1"Z Z

N &Z(ZI%() (20" &Z1 Z1™Z)Z "(BZ(Z1! .Z)&&L-Z1 Z" ( " 3Z(Z"™1-Z)1Z )&&L'(Z Z

Y &DzZ  CZ CzZ'2"IzZL "("I MZ " ZI&&MCZ ((/3Z +/"0 & ( .ZLMCZ , %P 0(CZ)*." &Z&" Z (Z
,*& '( .CZ(Z*3 WBZ Z&)Z - Z1Z+-")(Z 12)(2"-Z =" ( Z)Z(-1 ,Bzz™ P
471 Z 1Z7)&Z)& 0-Z)Z)(ZI(%() 1(Z0 ) &Z! Z'( .""-Z1ZZ)&Z 3*BZ

Net Rresent ¥lue Models

Z') &Z)& 0z)z!z" ,( Z .1 (Z1z* -( .Z0&Z) Z.1Z'&&( ,Z(Z.Z (W -z
((-BZ'-Zz  ((-z" ., ( -Z (Zz®Y" 02z "OBZ)".r0ZK O MZ Z ((-Z-* P
%, Z1Z )&-")Z) Z1Z1&&( "(ZL  ("(MZ'( 0-'( .Z (Z), Z'(Z* -( .Z0& Z)&& -Z
1Zz)yz.iz (.ZL 1&&( ,MBZ)*")(-Z) Z), Z.1@Z)Z'&&( Z "(-z2.12-'Z

(.21-Z &1& .Z1Z18&&( WZ -Z(Z )*, ZI'BZ

tzmy, . (.Z" . ( Z .1 (Z Z)&zZ(Z Z* ) "Z &I& M(-Z"Z) Z Z &I& ")(-Z 3Z
"(& ZOP  -1Z, I(-Z(Z 2% (--Z-11Z-Z"(, --Z'Z"(0( ), 3Z(Z* " MNBZ'Z( -Z
L Z(.Z2 Z) &2Z " 2127 Y .Z,.Z(Z1Z  29(( ~2)(Z!Z" M Z, .Z, Z -1Z &1BZ

1Z 2 *")(Z2"-Z)Z&'+" ")(ZO0&Z) Z.1Z"(0-'( .Z.Z!1Z(Z) Z%Z ))"Z& Z) Z"Z. . Z
-Z)  1z2°z1, Z) 0,. Z)Z -BZ

K'%%. +(K(K'K K %.%-"(> Z/)-Z2(@Z"( 0-'( .Z'ZZ'&&( ,Z, +" -Z(2Z). 8&01Z)Z gz

&& -Z(Z (, .-ZZ%-" '0Z -1Z &0Z) Z £)&& -Z)(Z*")Z& ., Z*&I-ZNZ"( 0-'(  \Z&"H" P
"NZ0&'Z B2DZ() 1CZ 'z Z1Z 21( Z,.Z .1 Z*% -( Z (.Z)&&, Z(ZIl, z
18& ( Z)&& -Z"-ZZ, ( .Z(Z * -( ~Z12)™), (" .3Z2)-2) z- ) ""(z'z  (.2)Z'( 0-Z
"Z1Z1&&( ,B2Z .,"(Z'Z)Z ( "Z)Z1Z1&&( ,Z)l. 1" 1Z1Zy™, (" .3Z)--Z) Z"-P
"(0-"(Z2"(Z.) Z (, CzE"(z2.1Z Z "( Z-DZ

©@ZZBZABZ -( Z &IZ ) &



NPV = v+ 1 E5
LABOHIZ (1+7)

[)-ZZ1&&(  "(Z'(0-'( .Z)--Z[988Z(Z, .(-Z o27988Z(Z LZ[:8Z"(Z*,")Z)(Z1"&Z.!Z
("(Z°( 0-'( .Z (- BZ+/&Z)Z98hBZ!(z!Z Z) Z.!-z'(0-'( .Z1)/&Z DZ

1 2
NPV = —-100 + w = $9.09
LAB:NZ 1.1

),Z.1"-Z2"(0-."( .CZ z"-Z*-" "0CZ (Z* -( .Z*%) "-Z,)Z.)1Z1&&( Z). 1t lzyzx -( Z

&)--Z"(z*) "~z ,yz- " ""(z!'z  (, Bz(.,Z1 3z)z-" ZI-Z, -1&Zz"Z) Z1Z!1&&( Z
( zZzM 1z, .Z2)Z, 1I(Z!1(@Z'Z (, BZz)1z'12), HzZ1Z 21( Z,.Z)Z1Z'& P
& ( ,Z"-ZL[988Z]|Z[:8VK[98@2DB:82)* ,  Z.)Z[998K[988 2BB98ZZ.!Z  (, BZ

1z1! Z)-z".Z' (Z)Z- 3Z) Z)Z'&&( Z ( ZZ" '.Z, .2)Z [(Z)(Z!Z ( HZ(Z

"(0-'( .Z"z2™ '( 2(Z% -Z2)Z2Z*)$ .Bzz.!z*)$ .Z*3-Z), Z\@Z'Z .2) Z L(D)EZ

1Z  (, CzZ!I(@Z!Z'(0-'( MZ Z-zZ%-" "0BZZ).Z 2%&Z.\Z* )$ .Z*3-Z.Z.\Z .Z) Z:8hBZ
@Z Z') &Cz\'(%zZ) z.!z"- Y .Z,.2-Z!Z, .Z ( Z3zlzZ ("(Z'( O0-'( .BZ(Z'Z Z
"Z¥)-" "0CZ1Z1&&( ,Z1"&&Z(ZZ, .Z) Z, (2" 1'.Z)(@Z )&z Z ( Z 3Z) ."("(Z)Z'( 0-Z
"z!'z (, BZ

Z )-CZ'(0-'( .~Z (ZZ11Z), Z )" . Z1@Z-" Z) 0BZ),Z 2*&CZ (Z'( 0-. P
‘(.2 3Z(, .ZL®"r0z(zZ( "0 MZIZ &)N-Z)Z(Z*,")-ZL L£ZCEZ (MZ,!,Z.!(Z$-Z)(Z
*x™mBZ [, 1)), CZ)Z * .&Z - -Z (, .ZZ%"."0Z)Z( "OZ&+" .")(ZO0 & ZL MZZ.1Z
(2) Z-Z )O"z& Z1"1Z-)/&Z Z Y( . Z),Z 2*&"".&BZ

K1 %K-8&)%-K,(%.-"(>Z/*)-2Z "'Z (Z'(0-Z g229®88Z*, -( .Z)&& ,-Z'Z2!( Z)Z! Z
I, Z*")Z)&& ,-Z @288 CZ21=8 CZ271;=8 CZ(Z-8& Z0& Z .2JA=8BZ&)Z-'Z! .Z.Z
(2 2'( -Z2)&&,-Z .1 (Z"z*"Z  .Z!Z .Z) ZL8BMBZRZ'(-Z\Z Z) Z.!Z'(0-. P

" .Z$l-zZ - ZI(Zt -z 2+ M)Z - Z &) 1Z"(Z &ZAB9Z/&Z.)Z[<;9B=BZ)Z'% Z
122 &ZH&IMNZ., (*, (.CZ!ZI ")Z »ZL9C:D<CL=]> M -, -Z!Z &&Z&).")2) Z
120 " &-Z'(&  Z"@Z.!Z-)&MBZ  (1'&CZ (Z 2*&( ), 3Z+ ")Z ) ."("(Z0 " &Z('-Z

"7&".Z)Z1Z" 1.Z)Z1Z Z 4 .)(CZ"L,CgCL:C.] :MZBZ)&&UZ.I"-Z* .. ,(Z2"Z - "(Z

I, 722 &Z-)&.")(-BZ

4

IBZABZ -( .Z &Z ) & ZAZA



Table 9.1. A Excel Template Used to Find an NVP
Open Table 9.1 in Micr osoft Ex cel.

B7 fx | =NPV(B1,B3:B4,(B5+B6))-B2
A B C
97|, .Z sB@K
Z| ez [98882
Z| oz [:88z
<z| [=8Z
=Z{ iz [=8Z
>Z| iz [A=8Z
?Z Z [<;9B=84 " L ,CgCL:C:] :MPgz

Internal Rate of Rturn (IRR) Models

~I'Z. Z(Z'(0-'( MZ +/""")(CZ-& CZ(Z -1Z &1Z, Z%()1(Z(Z! .Z1Z1(.Z)Z ., P
"(Z1Z, .Z) Z'(, -Z'Z.1Z"( 0-'( MZ  "(((Z +I".32),Z- -Z,)Z)*, ")-Z(Z'( O-. P
"(.Z "O"-BZ)*, Z)Z + ")(ZLABMCZ Z"-Z4)Z(Z +Z-Z,*&  Z1".1Z BZ Z1".DZ
R+ S
Vo = 1 1

werz - (1+IRR)

2.717)802)21Z Z'@Z + .")(ZLABMZ (Z"(DZ

IRR = M 1
LABYZ Vo
1ZI%() 1(Z0 " &Z'(Z + MZLABMZ - -Z1Z, .2)Z, L(@Z!Z'&&( ,BZ Z-z%()1(Z)Z
z4 )z Z), Z%Z0Z )* ") 1 (z1z'&&( zZ(zz (, BZZ,Z0Z )y*"Z
1)2°0-( -z-Z1-21Z -2) Z Z)&BZ  Z, 2)&3Z(, - Z'@"((2'Z, .2)Z L(@Z )Z
7z &7'0-'( BZ Z)-CZ(Z'( 0-'( MZ Z (ZZ ), z)2!Z Z) 21,2 0-'( .Z
ZZ @Z zZI- Z)Z™ W Z(0).Z'&(  "(Z'(0-'( MZ 1Z &LCZ'Z1"'Z -Z".Z"-Z, , Z.)Z

Z1Zy%), (" .3Z)-Z) Z * .&Z)Z.1Z" ) .Z, .BZ(Z-1ZZ) &CZ.1Z Z1'8&Z Z  +I&Z.)Z.Z
(W -Z,.2) Z, 1,Z)Z +I".3ZL MZ)ZZ, .Z) Z, 1(2)@2Z" -Z- -ZL MZ *("(Z)Z.Z
)I-Z) Z1Z Z') &BZ)(-" Z1Z Z + "(Z & 1BZ

‘K1 %K-&)%-K,(%.-"(>Z/*)-2Z "'Z (Z'(0-Z8Z Z[9®88Z*, -( .Z)&& -Z'(Z2!( Z)ZIl, Z
)&& -Z 9Z°Z[:88 CZ :Z7Z[:=&Z .Z"Z[;=8CZ (Z- & Z0&I Z;Z"Z[A=8 BZ!Z", VZ"(("&Z ( Z1 ( -Z
)Z%()1Z1! .Z"-Zz.1Z"(0-'( MZ"(.(&Z, .Z) Z,.( HZ2 &z"(Z.)Z Z) Z.1Z"(0-'( .Z$/-Z

8 AZBZABZ -( Z &Z ) &
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Zl-"(Z2" -2 2 + ")Z - Z &) 1Z2"(Z2 & ZAB:Z+/ &Z.)Z:<B:@hB3.Z.! Z1Z.*& .Z

, M, -Z) Z -1z &Nz'(Zz 'Zx M Z, Z-I" BZ
VA
Table 9.2. An Excel Template Used to Find an IRR.
Open Table 9.2 in M icr osoft Ex cel.
B5 fx | =IRR(B1:B4)
A B C
9Z( P gz P[9888Z
Z| oz [:882
Z| oz [=8Z
<Z ;ZZ Z [gC,882
=Z| z :<B:@hg™ L gCL:.C;] :MZ
), Z )*&" . Z Z)&BzZ [*)-Z) Z1z1 (. zZ)z"(z'z z )Z(Z(Z*,"YZ Z) &Z-1'Z
-Z1'z)(z1" ..(Z & 1Dz
1% LS
0 = —-—-——- o« o . —_—
ve-mz  (1+IRR) (1+ IRR)"

+  ")ZLAB=MZ"-Z (£Z , Z%&3()" &Z1" .1Z'&"™&Z*)-" &Z-)&."(-BZ 1.Z1 Z( Z)(&3Z)(BZ)Z

, 1 Z+H "M(ZLAB=MZ.)Z Z2-'& Z Z-)&I.")(CZ".Z!-Z )Z-. (, Z)z-* " 32Z2"(0-'( Z,. 27
(Z YDz 17 &NZ)Z.1Z7&-7* ") Z &&) 1"(Z/-Z.)Z1," .DZ

v 1+r)" TR+ +(1+7r)Rp1+ R,
oz (1+IRR)"

)Z + MZLABMZEZ "(Z)1Z)&.MZ )Z Z + &Z)DZ

i [T T Rt (L ) Ry 4 R ]

LABNZ ‘/0

Break-Even Models

10 ( &Z)Z 7" &2Z"Z1Z ) *Z) Z, %P O(BZ, WPO0(Z, ,Z)Z(Z +&.3Z .1 (Z
L .-Z) Z,Z(Z ((z .1 @2z ("(z"C 0-'( .Z(zz'&&( "(Z"(0-'( .BzZ.Z
WP 0(Z-)&.")Z )*, -Z.1zZ* -( .Z ((-2)Z.)Z (,Z(Z'18&&( Z(2"212 Z

IBZABZ -( .Z &Z ) & ZAZ:9
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1-z%" "0zl O MCZ.Z Z)&Z zZ, | zZI'(, - Mz3z!( "(zlz*" Z)z.!Z'&&( ,BZ
& ,( "0&CZZ )&Z "(Z1Z, P O(Z, .-Z) Z, 1(2)(Z.Z (,Z(Z18&&( Z 328& '(Z

1Z (W -Z 2)Z!( "(Z(32)Z!1Z!18&&( WZ -1Z &1Z"(&"(Z-& 0 Z0& -CZ.2Z, .-CZ
(Z( 3z*""Z -1Z &1BZ 71'&&Z"-/-Z- 0, &Z, %P 0(Z) &Z'(Z1!  .Z)&&L-CZ "(("(Z1" .Z

mrzL e MZ " ZI&&MBZ

Maximum Bid (Minimum Sell) Models

"L (2% (-2 Z2'0- ( ZH -z, .z1Z( Z)Z" , (.Z%'(-2)Z Z) &BZ!Z 2"IZ
"ZLM("'Z- &&MZ') &Z ' -Z.1 Z (W -Z Z+Z(Z21Z1&&(  WZ -1Z &1Z, Z%()1(BZ!Z
Y &Z.1(Z)& 0Z)Z.1Z*, 1-ZL -&MZ*'Z) Z (2"(0-'( .Z) Z+ .-Z Z)Z4 ,)BAZZ'2" P
TZUZL (UZ- &&MZF 7Y &CZ) Z-)&)")(Z"-Z.1 7' 2" 7" z1Z/ 3,71-&& MZ(Z) Z(Z
-"&87,(2.1 Z (W -Z BZ)Z,* .CZ)z!ZI/ 3WzZ*-* "0CZ!Z-)&."(Z"-Z.!Z)-Z! Z(Z
2) |, Z(Z-"&&Z (Z\Z Z, .Z.2)(Z\Z'&&( ,BZC2)Z!Z-&& W-Z*-* "0CZ!Z"("IZ
-&&Z*" 771 Z&) -Z*" ZZ-&&Z(Z *Z'(Z 2'( Z)z\zZ -Z &nz-, 'z (, . zZ3z!Z

"0-'( .Z(Z-"&&Z,(Z.!Z Z, .ZZ ( Z)(Z!Z'&&( ,BZ

)Z"&&[-.,.CZ "(Z 3Z--I"(Z. HCZ0Z Z) Z1Z (, CzZ"-Z2%4)Z-Z1 &&Z-Z.!Z -'Z &NZ.! Z
zz ( Z32!2'&&( ,B2)1z2"(Z'Z'&&( Wz'2" )z 7" CzZg XI'("I'Z- &&Z*" Z
g MBz-.."(Z 2 +&2.)Z4,)2(Z2 "("(Z2!Z22"/'Z2"Z28ZL "("'Z- &&Z 8 MZ*" Bz 7z1,".Z
dz2"'z"ZL "("I'Z- &&MZ*," Z-DZ
VB (1S — R+ 5
0 ( 0 ) - (1 + )
LAB@Z r

K1 %K-8&)%-K,(%."(K (+K K 1'&&KD "™&& EK"KB6WEK&( BW*)-Z2Z "'Z (2'(0-Z 8ZZ
[9®88Z*, - ( .Z)&& ,-Z"(Z2'( Z)ZIl, Z)&& , -Z £Z[:88 CZ2Z[:=8CZ2Z[;=8CZ(Z-8& Z0& Z
2Z[A=8BZ&)Z-I'Z! .ZlZ (,Z 21( -Z% -( Z)&&,Z)Zll, Z1&&( Z)&&, Z Z!Z

, .Z) ZLSBMBZ &Z'(-Z.!Z Z)  Z.1Z"(0-'( .Z$/-Z -  ZI(Z" -Z Z + ")Z - z
&) 1Z"(Z & ZAB;Z+ &Z.)Z[<:9B=8B2Z "(Z.1Z' 2"IZ" ZL m("1Z- &&MZ*"  CZ1Z-'Z1Z  gZ(Z
BZ!Z-)&.")(Z"Z - " Z'(Z &ZABBZ

. AZBZABZ -( Z &IZ ) &



Table 9.3. An Excel Template Used to Find an NPV and a M aximum Bid
(Minim um Sell) Price
Open Table 9.3 in M icr osoft Ex cel.

B8 fx | =B7+B2
A B (63

9z ,z 8B@K

Z| ez [0®88Z

Z| oz [:88Z

<Z| -z [=82

=zl 2 [=8Z

4 [A=8Z

2zl z [<;9B=82

@125 |19c<i9B=§2 532 Z

Break-even Cash Flow Models

'z Z1Z"(0-)2%() 1-Z.1Z"( 0-'( MZ)-Z gCZZ&'+" M(Z0&Z «£Z(Z2.1Z Z) Z.Z

(2 +2Z)-( WZUlE.!zZ'&&( WZ -1Z &1Z &' Z1)&Z Z, +" Z)Z.1Z'(0-'( .Z
)Z (Z@Z zZ +&z)z\Z (W -BZ'Z"Z (Z"(Z!Z -Z &MZY( .Z, +" Z)Z, %P O(Z
((-Z 3Z-."(Z Z)Z4 ,)Z(Z)& 0'(Z).Z Z(Z + .")(ZLABOMZ)&&)]-DZ

weadtl = (1+7)Vo — 51

Z+ZL , Z98hCZ (Z"Z.1Z&"+I" )(ZO & Z1 , Z4,)CZ (Z.)Z"(" "&z"0-'( .Z1, Z[988CZ.I(Z.!Z
, %P 0(Z -1Z &)171)/&Z Z[988LOBOMZAZI@B! Z')/( .Z.!Z'(0-'( .ZI)&Z Z, +I', Z)Z (Z)Z
, WPO0BZ, WO, Z'-zz+ "'z ((z1"1z-Zz )zZ1Z'&&( ,Z)Z (Z!Z (W -Z
BZ

‘K1 %K-8&)% - K,(%.-"(K (+K K+ $F /'K K %(O0K&( %Z/*)-Z2Z "'Z (Z'(0-Z g2Z[9888Z* P
-( 2)&& -Z'Z2'(  Z)ZIl, Z)&&,-Z £Z[:88 CZ2Z[:=8 CZ2Z[;=8CZ (Z-& Z0& Z .ZZ[A=8BZ
&)Z-I'Z.! Z'z  (,Z 21( -Z)&&-Z .1 @"z*"NZ .Z1Z .Z) ZLSBMBZ!Z(("&Z
' Z1 ( -Z)Z%()1Z.!1Z-&0 Z0&Z.! .Z1)I&Z&8NZIZI&&( ,Z)Z, %ZOR.)Z ,(Z.!Z

(W -Z Z) z@z*,( .BZ)Z"(Z.!Z, %P O(Z-&0 Z0& Z-)&.")(CZ1 Z"(.,)/ Z2 &VE)&Z
- %Z)&L)Z - Z'(Z1Z22 &Z*("2Z.)Z.1"-Z))%BZ

Z  "Z1'1Z1Z)&L)Z'Z  &ZABBZ!(Z)&Z %Z -%-CZ"Z4, +I', Z.1Z0 & Z"(Z &&Z @Z.!Z
"(0-'( MZ CZ)Z Z-.Z+/&Z)Z4, )CZ)1Z/1z1 )&Z1 Z( Z)Z'( Z!Z'(0-'( MZ-& Z
0&/Z2'(Z &&Z>21Z-& 0 Z0& Z .MHZ

IBZABZ -( Z &Z ) & ZAZ:;


https://openbooks.lib.msu.edu/app/uploads/sites/25/2021/01/Table_09-03_NPV_MaxBid.xlsx

Table 9.4. Using Ex cel® Goal Seek to Find the
Break-Even Salvage Value
Open Table 9.4 in M icr osoft Ex cel.

B7 fx | =NPV(B1,B3:B4,(B5+B6)-B2
A B C
9z| ,Z 8B@KL
Z | ez [0®88Z
Z | oz [:88Z
<Z| 2 [=8z2
=z| 2 [=8Z
>7| 2 [A=8Z
?Z| Z [<;9B=84~" L ,CgCL.C;] :MPgz
@2'22"z |[9C<;9B=82 g77 Z

Z,%, Z1Z )&Z- %Z-)&.")(Z"(Z &ZAB=BZZ"(Z. .Z.Z-&0 Z0& Z )I&Z &&Z)Z[A=8Z.)Z
[<8>B<;Z (Z-"8&&Z, %P 0(CZ'BBCZ.1Z18&(,Z )I&Z (Z!Z (W -Z 2) Z@Z*,( .Z(Z(@Z Z
+/&2.)Z4, )BZ

4

Table 9.5. An Excel Template that Uses Goal Seek to
Find the B reak- Even Salvage Value
Open Table 9.5 in Micr osoft Ex cel.

A B

9z Z sB@K
Z 8z [0®88Z
Z 97 [:882
<Z -z [=82
=z z [=8Z
>Z 74 [<8>B<;Z
?Z z [8 B8Z

< AZBZABZ -( Z &IZ ) &


https://openbooks.lib.msu.edu/app/uploads/sites/25/2021/01/Table_09-04_GoalSeek-start.xlsx
https://openbooks.lib.msu.edu/app/uploads/sites/25/2021/01/Table_09-05_GoalSeek-end.xlsx

Annuity Equialent (AE) Models

@ (" 322 Z(("&Z* )| Z)&Z 3Z'(("&Z"(-" IN-BZ'1Z-(  Z)Z@((" .32"-Z.1-DZ(Z
(0" 8Z)Z Z* 3Z'()ZZNZ)  Z2-Z'0- Z(Z, )Lz ‘&z Z¥( z11(@Z.z'( 0-'( Z
7507 %Z)ZAZY( 0-)Z-ZZ Yo ( Z-, 'Z) Z*3( ~Z)ZZ+* " Z¥")BZ (Z.1-Z)%Z1 Z
ZZ,&. Z ) *CZ@((" .3Z+"0&( .BZ(Z (" .3Z+'0 &( .2"ZZ)(-.( .Z-, 'Z) Z*3P
WCZAN-ZF -( Z0&IZ"-Z +'0 & ( .Z)Z-) D)) Z-,  'Z) Z*3( -zl Z' 320Z Z )-( .BZ
Z(("  .3Z+M0 &(.Z) &Z “(-ZZ((" .3Z-)" . Z1".4Z(Z(0-'( BZ@Z((" .32-Z8BE."Z
$- 20, BZM)-Z1 Z1 Z)Z"(ZAZ((* .3Z+"0&(.Z-)" . z1'1Z1Z (, &4 Z
7)&z &)  1DZ
Ry Ro R, + Sn
NPV =Vt g st aeye T Tasoe
L L R
LABOBZ (I+7r) (1+47)? (147"

170 &Z)Z Z(Z + .")(ZLABOBIZ"-Z.1Z ((/".3Z+"0 & ( .ZLMZ -1Z &UBZ'!Z"™ )( . Z Z) Z.Z
)-.( Z-Z &NZ B"&-Z(Z)( .Z+&Z)Z BZ

K1 %K-8&)%-K,(%.-"(K (+K 'K K& %>Z/*)-2Z "'Z (2"(0-Z gZ'Z[9888Z* -( .Z)&& ,-Z"(Z
21( Z)ZIll, Z)&&,-Z £Z[:88 CZZZ[=8CZ 2Z[;=8CZ (Z-8& Z0& Z :ZZ[A=8BZ &)Z --I'Z
Lzlz (zZ 21( -Z)&&,<Z .1 (Z"z*"zZ Z!Z, .Z) z@Z*,( .BZ( .Z!-Z- (,)CZ

1z "zZ-m L Zv-Z Z)Z +H&Z[<;9B=8BZ!Z"(("&Z'( Z1 ( -Z)Z%0)1Z1! 2"-Z1Z Z )Z
(Z Z) Z[<9B=87),Z<Z3 -HZ!Z Z-)&.")Z )Z.!"-Zz'(0-'( .2)0,Z<Z*")-Z"-Z[9;8 B:@CZ( ."0Z
o z°z,% -( ~ZN-Z "(z1" 0, 1@Z,)z!z'( 0-'( Bz zZ™(Z zl(z2 &V ZI/ P
"\(BZ

IBZABZ -( Z &Z )& ZAZ;=



Table 9.6. Finding an A nnuity Equivalent for an NPV
over 4 years.
Open Table 9.6 in M icr osoft Ex cel.

B9 fx | =PMT(B1,B8,B7)
A B C

92| ,Z sB@K

Z | ez [9®88Z

Z 9z [:88Z

<Z -z [=8z2

=Z| z ;=82

>Z | 2 [A=8Z

2z| z [<;9B=82

@z| @z <Z

AZ| z Lo:8B:@ L .C(C MZ

'z Z)&MZ'(  ),-ZI-Z.! Z((Z Z) Z[<9B=82)/&z* 3Z[9;8B:@%Z )/,Z3 ,-Z2"(Z.'ZI/, Z

), 22! [-"(Z2" .-Z20&/BZ

Capitalization Brmulas

Y P& Z - -CZ).Z0P * "&CZ, +I", ZZ* "&Z Z') &BZ)(P&'0 Z - .-Z1'8&Z Z'P
- 7)., Z ."8Z"(Z'*.,29<Z)Z'( 0-'( .Z.,-BZ 1Z)Z() 1C3(" .Z1Z )&&L'(BZ /*)-Z
1717 Z ), ZAZIJ,  Z 4Z &NZ)Z Z&)(P&'0Z -~ Z)Z Z,* -( . Z 3Z.Z (" .3Z
+'0 & ( .Z) &Z - " 7"z + ") (ZLABOBIBI1Z&.Z CZ.1Z.'Z) Z.Z"(0-'( .CZ .Z0, 3Z&, BZ
L(Z1z5  -( Z08/Z) Z.Z* -( .Z0&/Z) Z1Z Z (Z Z1, ..(Z-DZ
. Rl R2 Rn + Sn
lim NPV, = -V + + +o
n—00 " 0 (1 —I—T) (1 +7")2
R n R bt R R
|ABOGHIZ (I+7r)  (1+47)? L+r)r

1Z  * . &"4 ")\(Z )& CZ&"NZ &&Z Z') &Z. .Z *(-Z)(Z/l, Z), --CZ"-Z(Z*, )2" M(BZ(Z
MZoZdZw )2 Y2, )0-Z1"1ZY(,  --Z"(Z ' BDZ'&&/-.,.Z-1*)-Z.!  Z1Z)(Z)Z Z
)Z' 2Z;8C2Z@NCZ (Z Z"Z[9;8B:@BZ ! Z 2 &Z-)&.")(Z"-Z LBB@C:B9;B:@IZ"Z[9C<s>BZ | Z *' . &"4 P
MNZF,)2" Y(Z2"-Z[9;8 B @B@Z/Z[9>@B&E Z(, --2.)Z<8 CZ Z+ &Z[9C==;B=<BZ

C>ZAZBZABZ -( Z &7 ) &


https://openbooks.lib.msu.edu/app/uploads/sites/25/2021/01/Table_09-06_FindAE.xlsx

Optimal Life Models

*mQ7&" 7' &Z-%Z1l  Z“-Z1Z)*"&Z&" Z) Z1-Z'(0-'( HZ Z' 3Z1( .Z)Z-%Z'Z!Z Z) Z!Z
"0-'( .Z'"@Z+ ")ZLABMZW&Z Z'(, - Z"Z.1Z )O"zZ&' Z)Z.!z'(0-'( .Z1, Z%(, - Z
)Z1ZL' 2Z9MZ* ") Z),Z, | Z)Z.1ZL' QZIMZ* " BZ ! Z)*" &Z&"Z') &Z'(Z ) “()-Z"zZ  (Z Z
1,"..(z-DZ

NPV = -Vp + / R(t)e "dt + Spe™™
LABY:\EZ 0

l, Z LM2/&2Z!Z -1Z &NZ'@Z\z-'Z2"Z2(Z (2-2!2-&0 Z0&IZ'Z!Z''ZBZ!Z*" P

'&Z-)&IYZV-ZZ+ "zt ((Z'ZNZ ) . 2Z)ZMZ)*"&Z&' Z') &BZ .Z"-Z.! .Z0&IZ) Z(Z.! .Z
g Z1Z B2, && 3CZ.1Z-)&.")(Z *&) 3-Z.1Z &/&-Z)Z)*"™4 z1Z  BIZ.!Z", .Z
"7 &Z1"12"-7)-.2) (Z™&) 3 Z'(z*, " CZ!Z*"&zZ0 & Z'-Z)(Z! ) 1Z."8&Z(Z. ).Z

$ZL ) 1Z,x . Z &I& M)(-Z) Z& ,( "0Z0&-Z ),Z' BZ

Z,&. Z)*"&Z&" Z') &Z -%-DZ1! Z"Z.Z)*"&zZ0 &Z) ZZ! z'2™4 -z z"Z)\, Z,Z
J*& '( ~Z)Z1ZzZ"( 0-'( HZ@Z.I-z -Cz z"-Z.Z-lzZ) Z -Z)Z"("0"/&z"( 0-'( .-BZ
112z, *& '( .Z')&z1'&&Z Z -  Z'(Z), Z ."&Z"(Z'*.,Z9<BZ

The Ryback Model

'&zZ 7) &Z, Z (, &R8Z, /&&3Z | Z(Z\Z  .Z, +I', Z)Z-)&Z.!'Z-Z 2*&""CZ-) P
"z "WZ' % Z$-Z1 (.ZZT &&P*%UZ-" .Z) Z1Z -, '&".32)ZZ"(("&Z-, . 3BIZ/Z

--CZ ""Z'% Z, Z1'&&"(Z)Z- )" Z,")Z(Z* ")WZ )Z*, )2" M(-Bz 1(z.-z"-Z
1Z -CzZ.!Z* 3 %Z) &Z"Z) .(Z“& 3 BZ)Z)."(Z(Z*, )2" )CZ'Z-I-Z.1Z'"- W .z
, .Z'Z Z) &Z"-Z4 ,)BZZ).!,Z1 ), -CZ.Z* 3 %Z') &Z --I'-Z.! Z* - ( .Z(Z1, Z)&&,-Z
, Z0& Z1Z-'RZ0 ,3Z/, &"-"Z--I*")BZ!(Z.!Z* 3 %Z) &Z &/& .-Z)1Z(' 2) z
x Mz, 4" Z)Z (Z1Z'( 0-'(  \Z* -( .ZO& BZ!Z(' ,Z) zZ*"-Z, +" 2)Z (2Z.)Z

"(0-'(  MEO& Z'-Z.1Z* 3 %Z* "\ CZlZ, .")Z- Z)Z, (%Z'(0-'( .BZ&&AZ &NZ ..Z.Z

* 3 %pz* ") Z"-Z -l z)Z! 0Z0Z'( & ( Z)Z!Z, ."(BZ )Z'&&-.,.CZZ-Z.Z* 3 %Z*")Z

"Z1Z* 3 %Z) &Z.!  .Z)&&)L-BZ

movdo = 1+ Ro+ -+ R,
(z'z*""Z  -1Z &N-Z, Z)-.( .Z1Z (Z 2*, -Z\Z* 3 %Z* ") Z-DZ

(initial investment)

Payback period =
|ABONTZ ayback DEHo (periodic cash flows)

BZABZ -( Z &IZ ) & ZAZ;?



)Z'&&l-., . CZ)(-" Z (Z'(" ."&Z)l. &1Z) Z[=@88Z1".1Z[9®88Z -1Z"( &)}-Z*,Z')( .BZ(Z.!-Z -CZ.Z

* 3 %z* ")zl )&z z=Z')( -BZZ!Z -1Z'( &W-Z1, Z*"Z((/&& 3CZ.(Z.!Z, -1&Z1)&Z Z=Z

3 -BZ), Z (, &R8CZ-Z &)1-71'&&Z().Z+/&Z)(Z().!, BZZ[98B88Z"-Z.!Z'("." &Z). &NZ'(0-'( .CZ
(zz -12"( &)N1-Z, Z[9®88Z"(Z3 ,Z)(CZ[>C888Z"(Z3 ,Z.1)CZ[;8882"(Z3 ,Z.!, CZ (Z[=(B88Z"(Z
3 .,2), CZ!(Z!Z* 3 %z*")Z1 )&Z Z)  Z3 -CZ-Z!Z"-Z\ Z3 -Z, Z +/&Z)Z.1Z"(" "&Z
). &1BZ

S ZUZ¥%& " .3CZNZ*3 %Z') &2"Z().Z, )"( Z)Z- 0, &, -)(-BZ "(& 3CZ"(),"(Z
1Z"zZ0 &Zz) Z)( 3z - &8Z., -Z(Z'(.,Z.™), &z"0-'( .Zz-ZM) 12"Z1, ZZ-. "Z*%) "Z
*Y&'BZ [, 1)), CZZ. ~Z -Z &NZ ( Z .,Z)Z* 3 %Z*")Z-Z().Z"¥), .( .BZAz-I'CZ

"Z'( 3z, .-CZ1Z* 3P %Z' .1)Z'( + .&3Z ( -Z),Z™), .( .Z ."&Z2)Z.1Z"(0-'( .Z
* ) &'BZ

Present ¥lue Models and Rates @dtBn

)Z , CZ1Z)™), (" .3Z)-Z) Z * .&Z'-Z (Z"(.)!  z1"N.zZ= " 3(ZIN-Z " .&Z"-Z "(Z
"(0-. BZ-Z'Z+".3Z* .&CZ Z *" .&CZ)ZZ'"( ")2Z) Z Z(Z +I".3Z* .&HZ Z)-Z".Z' .P
CHZVzey, ozl zvz) Z'Z)-Z0 ..Z-Z1 Z ). . Z'Z'*.,Z@BZ Z.1Z)1-2"Z)Z.Z

. L@)@Z +M.3CzA(ZMzZt W Z,.Z,*% -( Z1Z, 1@Z)Z +".3Z Z"(ZZ)(P*")Z) &Z

(Z Z(Z Z/8."P* ") Z') &BZ 1Z )I- 2)0(2Z'Z, .2)Z J@)Z +".3CZY -Z )--2)Z .Z

L Z-., . Z,)Z1\Z -1z &NZ'(& Z'(Z\Z) &BZ Z.1Z)I-Z2'-Z)2.!Z, L(2)Z- -Z Z'Z
Z)(P* " Z) &Z(Z Z(ZZ'/&"P* " Z*, )&'CZ)(Z)Z )-Z) z1z'(0-'( .Z%Zd. . Z
Z1Z  "((2) z'z)e&z(z  ((-Z, & ZZ 1(2)z1Z- -CZ(Z'(., -Z )-Z, Z',&P
0(.z"( z\z- Z-Z., . z-ZW 1z'z1, 7%, '- Z .ZlZ “(((2) Z!Z'(0-'( .BZ

1z, ( zZ 1 (Z1Z. 1)Z* )1-Z Z FZ)-Z -z, &37)(ZZ)( M2 Z Z
(Z +".32)Z(Z- -BZ | Z)Z"-Z-( CZIZ"-1Z"Z1l 1, Z1Z)™),  I(" .3Z)-Z) Z * P
"&Z, & -ZNZ, .Z) Z, I(Z)Z)Z ") VL - Z)Z +I".3BZ)IZ* )l1-Z*& 3Z/(.Z2" ,(.Z
R -BZ),Z 2%*&CZ"(., -Z )--Z' 3Z Z--""4 Z)z) Z Z-" .-Z' 3Z22Z"), . Z
y*, z)zZ1l .z 3ZD&Z Zz"Z.\Z "'Z*"Z.1Z', %.Z, .Z) Z'(, -BzZ(@Z.-Z -CZZ, I(Z)Z
Z** ) 1Z' 3Z Z* " BZ(@Z).!.Z" I-.( -czlz"z' 3z Z1 ( .Z)Z%()1Z.!".Z
((-Z2(Z, .2)Z, L@Z"(*(( 2)Z) . IN-Z, )YZ Z  * .&BZZ.\"-Z -CZZ, 1(Z)Z
+".3Z%* ) 1Z0 3Z Z*, )" .BZ Z()1Z - Z1Z 1)Z*, )1-2'Z), Z ."&zZ-"(ZZ)(P
* "7 &Z)Z' % z12Z, -&-Z., (*, ( .BZ

"+ 9K+ - K(K+-+K(K ,, - KD Exz.!z, /(z)z- Z)&Czl z!, zlz( " Z'0-'( .Z.Z
1Z "(((2) Z1zZ*MZ(Z'(& Z"  -Z&+" ")Z0&Z-2Z, I(Z .Z1Z(Z) Z.)Z*")BZ!Z
® yazn(O, -zlz .zl Z°0-'( ~Z 3Z2Zz"(( Z(Z*"Z )2)0,21Z& 2)Z!Z'(0-'( Z

(z', "(z2)zlz'(0-'( .Zz.z!'zZ "((2) z!z~)$ Z)-( W.zZ/ .&3Z & .Z'-Z -1Z &1BZ
)1 0,Cz"@Z!z z*, )Iczl z'(, Z"(("(Z )z ., -Z"-Z"Z)Z% )l "0z *" .3Z
) Z1Z&)(P.Z-  CZ(*(( .2)Z\z ‘-z .z1"z" Z(@ZzZ"(( Bz!'z 0O(. 222!z

.@AZBZABZ -( Z &7 ) &



Z* ) Iznzl  Z1Z (& 3"Z)" Z)Z, .Z)Z, L(@)Z'z( " z'0-'( Z'z .Z.Z

"((2) 2!z*"BZ'Z z  )ZlZ Z* )Z )ZZ'( &Z*"NZ (@2ZZ 2* - Zz-DZ
Ry + 51
NPV = —Vy+ — 2L
O 1T ROA

LABO=KZ

).Z1  Z"(@Z+ (ZLAB9=MCZ"Z Z&B-ZZ1)I&Z"(Z (Z Z') &CZ.!(ZL9Z]Z M gZ-Z +/&Z.)Z AZ
BZZ1Z,*& Z gA")Z g3Z CZ¥ (Z1" .Z HZ £ZL9IZ]Z MLgdZ MBZ!"-Z .Z1'&&Z Z!8&1&Z -Z1Z
W .z z(z zZ -+, -Bz
Z'&&J-., . ZY) 12)2'(Z  Z'@ZZ-"&Z)(P*,")Z  2"&BZ I*)-z1Z "' W ( ,Z"-ZZ[9C 888CZ
OP *  "&Z'(0-'( .Z! .Z1"8&&Z(Z[988Z ),Z)(Z* ") Z (Z.! (Z1"&&Z Z&"+I" . Z.2%Z +"P
“M@EZEt BZ Z'(ZMlzZ 0 Z-)t . Z1"1Z[9®8szZ) Z-- .-z'(0-. Z'(Z.!zZ (.2 3Z-.(Z"-Z
Z +&Z2)Z4,)Z"(Z+ )(ZLAB9=MZ (Z-)&Z)Z BZ

R+ 51
ROA = ————
Vo
1,100 — $1
_ $1, $1,000 — 0%
LABONEZ $1,000

EZ(Z!Z Z*, )ICZ!Z(& 3"Z *(-2)2) 1zZ!zZ- .Z"Z
:-2) 2, -Z(z z*+ 3( .-Z,Z/. . Z 2*&""&BZ), )0, CZ
z( z1zZ Z2"z7*"Z" &87.)Z1) P

" H 0K+ - K(K+-.+K(K *."-2KD
"(( BZ(ZI-Z*, )ICZ.Z

12U M &ZU0-( .Z"ZH1&Z)ZIZY( Z)Z +]".3Z2"0-.
0,Z-/*&"-Z1z"( 0-'( .BZ)1 0,CzlZ Z 2&-Z0, Z'(., -Z )--Z!, z.z(, -z, .Z
Z1z*"\BZ'Z Z  )Z1Z)(P*"Z Z) &z2"-Z2 2%, - Z-Z

"IN MZZ- ., . Z.21Z(2)

Ry + 51— (1+14)Dy
NPV = —Ey +
LABO7HIZ 0 1+ ROFE

y1Z, )" z1Z-'Z 2%&CZ 2 *Z.! .Z.Z[=88 CZ)Z!'&Zy.!Zz (, Cz"“A( Z .ZAhBZ
12)1,21&Z) Z.1Z"(0-'( .CZ[=8&Z"A( Z 3Z.1Z"' VL +/".3BZ Z )( ."(/Z.)Z -I'Z.! .CZ
LZ)ZFYCZAZY( 0-( ZMZ&MH. Z),Z"-Z +"" .")(Z0 & CZ.1Z&)(Z) Z[=88Z"-Z}"CZ(Z
1z "'z, )0,z".-z'(0-'( .Z)Z[=88BZ!Z"'Z&)Z (-Z"(Z)(Z* ') CZ[988 CZz.Z-'Z-Z ), BZ
1.Z() 12°2* 3-2Z,( .&Z Z),Z\Z-Z) Z.1Z&) ( VL/(-Z) ZAhZ."-Z[=88 CZ)Z[<=BIZ-.."(Z.Z Z
Y&z) z1Z (,2'@Z + M(ZLAB9?MZ&Z.)Z4,)CZ1Z (Z "(Z"-Z Z-)" . Z1"1Z1Z ") W

+".3ZL MZ'(Z.!ZY$ .Z+/&Z.)BZ

IBZABZ -( .Z &Z ) & ZAZA



nop - B+ S) = (0+i)Do - By
Vo

~ $1,100 — $45 — $500
|ABOEZ N $500

=11%

Z"(z!lz (W -Z Z)Z +/&Z99hBE.I"-Zz -Cz.lz "z "( Z -Z)Z.\ZI-Z) Z@Z- Z
-Z) zZ"(((BZ'Z "(-Z, )YZZz&(.Z* )0""(z.\z "'z  -Z)Z[=88Z) Z Z *".&Z.)Z
+", Z2Z[9888Z"(0-'( .ZI-(Z)(& 3Z[=882)Z"-2)1(Z)(  3Z'(, - Z-Z .((-2)(Z -Z+I".3Z)Z
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Optimal Servie Extactions Ratesdm Stand-alone and
Incremental Investments
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Table 10.8. Cash flow used to f ind Lon ® Rolling NPV E IRRE, and AEF on his equi ty. IRRE are calculated at the
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An Incremental Investmentr&blem: Adding Landaping
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JK™+ & %K™ -&'-  BZ ), Z"(&4"(ZI"-2"(0-'( .CZ)Z1) -Z ).Z(Z $I-'( Z)Z
"z "(("&Z*&(BZ Z!Z -ZZ. "&Z(ZZ-&8Z. .)Z)Z!"Z"(0-'( .CZ!'Z (Z*, )'Z0.Z)& 3Z
3,2 ,2,0" -212-)Z " Z&(- *(Z-, 0" -Z-Z1 &&BZ1Z " ")(&Z"(0-'( .Z1)&Z + &Z

[8 ®88Z. .Z"-Z&)Z * " &Z) 0,Z.1Z( 2Z),Z3 ,-BZ)*"(Z.Z )Y, P3 .Z -1Z &1Z-)" P
. Z1"1Z  Cz)Z1 ) ~z1'  Z¢, (.Z'( Z1)I&Z Z, +I', Z)Z, %P O( HZZ).!,Z1 ), -CZ
YZ1 ( -Z)Z"(Z Z'(Z)Z)&&L"(Z + .)(DZ
ox$10,000 02x%$16,200 ocx$17,600 ocx$18,920
$30,000 = + + +
LOBNZ 1.04 1.042 1.043 1.044

o8z, , ( z)z*, "&zI/ "(Z(& 3-"-Z"-DZ!*-DKK-/-."( &P ,"(B,. B /K
1P )( .( .KI*&) - K:iB9<KBAK , "&P/ (P (/&B* Z

><ZAZ1798BL, '( .8&Z(0-.(



Table 10.10. Cash How Requir ed to Break-Even wi th a $30,000 | ncr emental | nvestmen t

z z z
9z Year Cash Flow Cash Flow( )
Z 8z L[;8 @88 M L[;8 @88 Mz
z 9z [98@88Z [=C;9@zZ
<Z VA [9>C:884 [@€9=¥
=z 4 [976:887 [AC;>83
>Z <z [9@CA:§ [98@>:Z
2z LP IMZ 8B<7 8B<2
@z z [>C<9:B<;% [8 B8Z]
AZ z P[?C:?>B;>] [8 B8Z
987 z B;@hz <hz
997 z 8B=19?A@Z
1Z )&P- %Z,-&-Z ) "'Z.! .Z)ZZ[;8 ®88Z"(, '( .&Z"'0-'( .Z&Z( Z)Z ,(Z,) '83Z
=hz) z.12)," "(&Z -1Z &1Z)Z, %P 0(CZ. .Z"-CZ(Z.Z (W -Z 2 Z<hBZ
Brown and Rund Doughnuts
@™, . .Z%(2)Z2"(, '( .&Z"0-.'( Z)Z *Z'  (-Z, *& "(2),Z2)"  3(Z(@Z
2%-"(Z"(0-'( .BAZ.I"-Z- )Z1 Z)(-".Z2Z) 1.2 1"(Z, *& Bz & 12&--7*, P
Cz1Z Z'% ZzZ"(, '( .&Z2"0-'( .Z(&34-Z1".N).ZI"(Z.1Z Z") &Z."™*& .Bz(z.1"Z
21 Z (-, .21y 12)Z*, .&Z"0-' (1 .Z(&3-"-Z1").2/1-%( 2.2 ZY) &Z
.*& .BZ
+(O0K'K  (K(!-> Z Z( 2Z)-" .z r0Z -2 ),Z'%(Z) I(/.-BZ (Z
1221 2)(Z2&, 3z'@2)*, ")(BZ(Z.\-Z -2.Z!'&&( ,Z, Z(2)& ,20 )2) Z.!2)" "(&Z
"1M(Z(ZZ( 1z' "(BZW&Z3 )iz ) “(/z1* \z.z/- Zz'“(Cz! 3ZZ(1Z '"(C2)Z z

Y.Z) z21Z)  (.Z/-"(-HZ

Continuing to mak doughnuts with the old machine.

(z1"-z 2™*&Z1Z1&&(

<) 74 T
3 21z

1z Z'

ZZ) W.z'"(z;z3

Z"-Z (2)& ,Z0 ,-")(Z)

ncz(z1z

z.12)," "(&z'
)Z ),Z[A8 @88 B2)/Z ,
%.Z0&/ Z=Z3 Z,)Z.)

'0-'(

Z %,

1Z98 B, '

BZ)Z Z+ " "CZ-*)-Z
"NZ1Z1(2) 0,2=Z

32"-Z[9888BZ ! Z

.8&2(0-'( .- ZAZ>=



Tz (, .-Z[;8 ®88Z'(Z -1z, O(/-Z(Z* )/ -Z[9=®88Z"(Z -'Z 2*(--Z 'Z3 ,BZZ3/Z
D& Z1Z' 1"(Z) 3CI® )&Z .Z[;8 ®88Z,)ZZ&) &Z)* "), BZ

Y.Z ., P.2Z  CZ,L9ZQZ MCZ"-28@hCZ3 "(&Z.2Z, .Z"-Z<8hCZ (Z.!Z *' .&Z "(-Z.2Z"-Z:8hBZ
~IZ)%Z0  &Z* " NZ (Zz- Z)Z) - 2),"(, 3Z'()BZ

MW "(Z1t.1z21 Z2)& 2" (BZ ¥(zV2)&Z' 1"(Z2"-Z +"0 & (.2)Z,"( 0-"(Z" .-Z[;8 B88Z/, P
, ( .Z0& ZL gMZ"(Zz\Z [-"(--2z(Z ), "“."(zZ.!z.2Z, (zZ, )YZ *' .&Z&)---BZ)Z .,(Z.!Z.2Z
, (2 ), ". CZ, &&z'\z!'z/- Z'!"(Z1 -z, '- 7,23 -2 ,&",2),Z[A8B@88CZ(Z!-Zz (Z
* " . ZI"(Z=P3 ,Z Cz-)z'z' '( W ))%Z0&/ Z2"-Z[A8®B88L988hZQZ9=hZQZ:=B=AB@®=hMZ
NZ[; T<@=BZ

"( Z)%ZO&IZ 2  -Z&+I" )(Z0 & CZZ.2Z, ".Z-ZL Z)Z.Z-&&Z + &Z)ZL §RZg’* Mzrz

B<B B88ZQZIC<@=MZ"Z[CAMBZ Z (Z1" .Z.!Z +I"""Z Z-Z 82ZQZ[;8888ZQZ[:CAA<Z"ZQZ
[:CAA<BZ(&&BCZ=z¥Z Z* " "Z .-2)(Z.!2)&Z "(Z +/ &DZ9>BhCZ9>BhCZ ( Z@B;;hBZ

1" .27 Z )Z.!Z Ry, ) Z-DzZ
ATCFt = (CRt - CEt - Dept)(l - T) -+ Dept—n
LOBNEZ = (CRt — CET)(l — T) + TDept — AVn

)1 0,Cz [-Zz zZ*xZ*")Z" -Cz1z - Z7".Z2/-"(Z &Z98B99BZ &BZ

Table 10.11. fhding A TCF for Contin uing to Oper ate wi th the O Id Doug hnut M achine

Z z z * 4L Mz L P MBMZ]Z * 7z 5 @ 9z
. . 9<CAA<Z

9z ;8 B888Z 9=B888Z LosB-hMZ L9=8B8Z2ZBNZ]ZLI<CAAMZZB<CAA@Z 8Z [9<CAA@Z

- . —aQ 9<CAA<Z

Z ;8 B88Z 9=B888Z LOSEhMZ L9=8B8Z2ZBNZ]ZLI<CAAMZZB<CAA@Z 8Z [9<CAA@Z

7 : —as 2C<?8Z .

X ;8 B88Z 9=888Z L@B:-hMZ LO=8B8Z2ZBANZ|A428727ZBKR"Z99CA@ @Z 8Z [Q9CcA@@Z

<z ;8 B88Z 9=888Z 87 L9-8B8Z2ZBNZ"B88Z 87 [AB88Z

=Z ;8 B888Z 9=888Z 8Z L9-8B8Z2ZBNZ"\B88Z 87z [AB88Z

"(&&BCzX1".2.172-&0 Z0&/Z ),2.12)&Z' "(BZ &&"(2.\ 21Z2-&0 Z0&Z) 2.12)&Z
'1"(CZ  -CZ"-Z[®BS8CZ..Z.Z)&Z' "(Z"-Z )*& .&3Z * " . CZ(Z!Z * .&Z "(-2.2Z, .Z

z-7z8:CZ¥ (Z1" .Z)Z-& 0 Z0&/Z-DZ

ATCF5 = Vs(old) — T'[V5(old) — V5(book of old)]

LOBEZ = $10,000 — .2($10,000 — 0) = $8,000
"(&&BCZTZ , Z* *, Z)Z )"(Z.Z Z, )YZ1Z  #"Y(CZ)F,  )CZ (Z&'H! M)Z) Z.)Z
)& z) 1.z "(BZ Z 2% --Z.!-7'(Z  &Z98B9:BZ

>>ZZ1798BL, '( .&Z(0-.(



Table 10.12. Qd Doug hnut M achine Oper ating A TCF

Z z z * 4L Mz L P MBEMZ]Z * 7 5 9z
gz Q807 L sDN7g)" M2"ZQ(B88ZQZLRK;8B88ZQZ[7C<@=MZ"ZEHEZQZ[:CAA<Z"ZQZ Q[::CAA<Z
[-CAA<Z L+ ") MZ
OZ 8@88Z 9=@88Z o/ \s  LOBZ2ZMZ|ZLO<CAANIZZEB<CAA@Z 8Z [9<CAA@Z
Z B@88Z 9=888Z | osch\Y  LORBBZ2ZBAZ|ZLO<CAANIZZEB<CAA@Z 8Z [9<CAA@Z
Z 8®88Z 9-688Z L@")CBf?hS,\fz L9BBBZ2ZMZ| A PBZ2ZBIR " Z99CA@@Z 8Z [99CA@@Z
<Z 8@®88Z 9=688Z 8z L9=ABBZ2ZMZ N BRSZ 8z [A®88Z
=Z 8@88Z 9=688Z 8z LO=RBEZ 222 B88Z 8z [A®88Z
>Z Q7L =Rz Mz Z|@B88ZQZLB:MIGS8ZQZRZ Z[@B8ZQZ[:6882"Z[@88Z [@8688ZL"+I" .")( MZ
12)(& 32).1.Z &I& M(Z& .Z"-Z)2)*.Z)1Z Z) Z12)&Z) .z "(zZariza Z)& .Z
(2,22  &z-* -  BZ
Table 10.13. Qd Doug hnut M achine
Open Table 10.13. in Micr osoft Ex cel
z z z
9z 0" &-Z .z )& -Z
Z .z 8B4z
7 +H N2 )-Z P[;:CAA<]
<z 9z [9<CAA@Z
=z Z [9<CAA@Z
>Z iz [99CA@@Z
2z <z [A®88Z
@z =z [A®88Z
AZ &0 Z208&/7Z [@888Z
987 z [9@®=2"QS8] L ,.C 9D =M]S( KL9], . Me(*,Z
9z | z :8hZ |~ L +""")Z )-CZ 9D =C-& 0 Z0& MZ
9z z L[<CA<<BA[MZ L , .C(*, C MZ
9z |z =4
A new doughnut machine.
~'Z. CZ.Z )*& M2'Z2(& 3"2)z212)&Z) N.Z "(CZZ-&-(Z $WZZT 1Z(Z
" )0 UZ) W.Z'"(Z-)*-Z 3Z(Z1 ( -Z.)Z-&82® Z( 1Z' "(BZ!Z( 12" 1"(Z1"&&Z
1Z98BZ, '( .&Z(0-'( .-ZAZ>?


https://openbooks.lib.msu.edu/app/uploads/sites/25/2021/01/Table_10.13_OldMachine.xlsx

"(, -Z3),Z, 0(/-Z.)Z[<=C 888z 1z3 ,CzZ(Z , -Z3).Z 2*(--Z)Z)@& 3Z[98888Z !Z3 ,BZ
1Z( 1Z'™(Z  )--Z[A8 ®88Z (Z1"'&&Z,+I", Z[98®88Z),Z &0 , 3Z (Z"(-. && .")(Z )--BZ!-CZ.!Z
+"-" "(Z 8zZ[988 ®B88BZ!Z' I"(Z1'&&Z &&Z"()Z.!Z Z "OP3 ,Z* " "(Z&--ZL9=hCZ

:=B=hCZB@=hCZ93BCZ9>BhCZ (Z@B;;hMBZ ! Z' I"(Z"-Z 2* . Z.)Z! 0Z Z[<8®88Z-8& Z0&/ Z

.,Z=Z3 Bz

2.C21Z( 2)Z ..,"(Z.!Z)*, Mz z )zlz( 1z'"™(BZ 2z, .-Cz!Z (W -Z ., P
.2Z CZ(Z zZ* " MNZ, .-Z,2)1Z2-'27-Z ), R +&2)Z.N-Z/- Z)Z 0& .Z.1Z
) "0 Zl-Z) z1Z2)&zZ)  W(.Z' "(BZ -Z) 2.12&08&Z)Z-&-CZ )( ~-Z, "0 &Z(Z

Y( -z* 3 &Z'(, -Z 3Z[=688Z(Z[.C 888Z'(z.\Z "-Z3 ,Z, * ."0&3BZ!3Z,Z, | Z3Z\Z
= Z( Z"Z1zZ"1zZ3 ,BZ1Z)1&Z )2, MZ Z"-Z1Z-'Z-Z ), Z2 *Z! Z-&-Z
(Z 2¢(--z, Z0Z&)( Z$/-Z -1Z'.-Z(ZI-Z Z $I-. z23z12.7f (27t ZQzf 7°Z[=C888Z

QZ[:8882"Z[;B88Z

ATCF; = (Sales; — Expenses, — Dep,)(1 —T') + Depy — AV,

LOBAZ = (Sales; — Expenses,)(1 — T') + T Dep; — AV,
1z( 12'1(Z1'€8&Z Z *, " . Z/*(Z.Z=P 3 zZ Z' )BZ!Z* " "NZ)Z Z
L 1(CZ (212 1( ZMZ* " Z 1Z3 ,2)z212( 2.2=23,2'-DZ

Table 10.14a. New Doug hnut M achine
Depr eciation

Year $100,000 x MA CRrate = Depreciation

9z [9088 ®88z279=hz ~Z  [9=@88Z

Z [988 ®88z27:=B=hz "z [:=C=88Z

Z [988 B88z27®@=hzZz "Z [9?C@=8Z

<z [988®88z279>Bhz ~Z  [9>G>8Z

=7  [988@88Z2Z9>BhZ "Z [9>G>8Z

vz Z* " MZ 2*(-2"-ZZ(( -1z 2*(-Czu"iz  3z:&Z)-( W.Z, .Z2Z -Z
&1BZ)1 0, C2® (Z/-Z.1Z *, "NZ 2%(-2)Z, | Z.28&Z'( )YBZ-Z2Z, -1&CZ.1Z"'Z
, &'4-Z(Z " "(&Z.2Z- 0'(-Z,)Z *, " MB®Z!ZY)YW  Z)Z.Z.2z-0(-Z, Z-" Z
&) 1BZ

>@AZ'Z98 BL, '( .&Z(0-.'(



Table 10.14b. New Doug hnut M achine T ax
Saving s

Year Tax Savings = (Depreciation )(T =.4

97 [9=@88Z2ZLBIZ"Z [>C888Z
:Z  [=C=88722ZLBZ'Z [98C:88Z
Z  [97C@=8Z2KBZ [2C9<8Z
<Z [9>G>872ZLBZZ [>C><Z
=Z [9>G>8Z2ZLBZ'Z [>C><Z

"(&BCZZ "(Z.!Z-& 0 Z0&IZ-Z )&JI-BZ Z"-Z, ) ("4 Z.) Z1Z-&Z) Z.1Z) (.Z' "(Z
"(Z=Z3 -Z1'&&Z"(, -Z -1Z &7 3Z[<8B88BZ 2.CZIZ"(Z!Z-- MZ))%Z0& Z'(Z3 ,Z"0Z-Z1Z" P

L (Z 1 (22 H't)Z0 &I Z&--Z'-Z I1& . Z %, " ")(DZ[988B88ZQZL[988BZ]Z[:=C=88Z
1Z[9C@=82]Z[988Z]Z[9>E>8MZ " Z[@CBR( Z.!Z-- MZ))%Z0& Z"-Z&--Z.|(Z".-Z-8 Z0& CZ.!, Z
,Z *.&Z "(-Z.2 -2)Z Z*"BZ!, ), CZ!Z-& Z20&/Z Z (ZZ1" ..(Z-Z!Z-& 0 Z08&Z

&-21Z * .&Z "(-Z.2DZ
ATCF = Vs — T[Vs — Vs(book)]
P — $40,000 — .2($40, 000 — $8, 330) = $33, 666

"(&BCZT ) "(Z +'NCZ)F, M)WCZ (Z&MH" Mz zZ )t . z1vazaz( 1Z) Wz
T1M(Z'(Z & Z98B9=BZ

Table 10.15. New Doug hnut M achine Oper ating A TCF

Z &7 2°(Z * 1 MZ L&-ZQZ2*(-- MZ2ZL9ZQZMZ]ZZ BZz oz
8Z gz L +I"".")( MZAZErZ Q[988@88Z
9Z oz <=B88Z 98B88Z 9=B88ZL9=hMZ;=CB88Z2ZBZ]ZL988727BAZ AFBSZ (888Z [ <@88Z
'Z 7 <=@88Z 98B88Z :=C=88ZL:=B=hMZ=(888Z2ZBZ]ZL:=C=8829ZBZ;9C:88Z 8Z [,9C:88Z
:Z .z <=@88Z 98B88Z 9T @=8ZB@=hMF=C888Z2ZBZ]ZI@=8ZMBZ:@C9I<8Z8Z [@C9<8Z
<Z < <=B888Z 98B88Z 9>6>8ZL9>BhMZL=(888Z2ZBAZ]ZL9>BZ27RZ \A><Z  8Z [? G><Z

=Z =z <=@88Z 98888z 9>>8719>BhMZL,=(B88Z2ZBNZ]ZL9>8Z2ZBAZ"2A3><Z P.(B88Z [;8 G><Z

=Z =z L&' ") MZAZDZ N =DZ-L ))%MDZ"Z[<B88ZQZB:L[B88ZQZ[@C;8Z"Z [;C >>>Z

z%(zlz z )zlz( 1Z) W.Z "(Z'Z & Z98B9>DZ

1Z98BZ, '( .&Z(0-'( .-ZAZ>A



Table 10.16. New Doug hnut M achine NPV

1 1 ATCF
“ A+r@-17)2  1.10) ‘ Q+r(1-T))
8z 9z Q[988@88Z Q[988@88z
9z BA9Z [} <@88Z [9C@<8Z
Z 8B@;Z [,9C:88Z [=C@>Z
Z 8B=z [@C9<8Z [:0C98=Z
<z 8B@Z [? G><Z [9@C@9:Z
=Z 8B:Z [[8 &><Z]JZ[;;C>>>ZZ[><C;;8Z [A Co@=2z
NPV = Z?:o ATCE 522 [? C=@ZIC2@<Z(Z Z1), %! .MZ
1+r(1-T)
"(&&Czr "(z2'z z ),Z1zZ( 1zZ) W.Z'"(ZI-"(2),22 &Z*, - .BzZ
Table 10.17 New Doug hnut M achine
Open Table 10.17 in M icr osoft Ex cel
4 z Z
9z 0" &-Z .Z ),'1& -Z
Z .Z 8B9Yz
Z | o+ z -z P[988®B88Z
<z| oz [} <888Z
=Z Z [;9C:88z
>Z Z [@C9<8z
?Z <z [:? &><Z
@2 =z [8 G><
AZ| &0 Z0&/Z [;;C >>>2
987 z [?C=@kZQ8] L , .C 9D =M] (KL9], . Me(*,Z
997 z 9@hr~r L +/"".)(Z )-CZ 9D =C-& 0 Z0& MZ
9:z| z L[xC:?>>88M2* L , .C(*, C MZ
97| (*.Z =7
)Cz1! Z! 021 2& ( HzZ Z1'&&Z Z*)-" "0Z),Z2).1Z2)*")(-CZ )( ."("(Z2.)ZI-Z2.)12)& Z
" 1"(2),2'( 0-"(z"(z!'z( 1z)(Bz )1 0,Cz.!z'' W Z71"&&Z"(, -Z.\Z)-z2"7" Z
)*.-Z. Z( 17" "(R (Z"(, -7Z) Z[@C@;AZIGR@<ZQZe@@),Z )( ."("(Z.)ZI-Z
28 4Z21798BZ, '( .&Z(0-'( -


https://openbooks.lib.msu.edu/app/uploads/sites/25/2021/01/Table_10.17_NewMachine.xlsx

12)&Z' "(BZ )1 0,CZl!Z 2) Z12)&Z "(Z2"Z, ., CZ(Z12! 0Z2Z)( &'Z
1 @z z2(Z z (%"(-BZ'Z, (%'(Z"-Z, -)&0 Z 3Z ""(2)Z'Z, "(0-'( .Z
,.Z)zZhzr o, ( -Z'@N'(z, 4" Z 3z1z2.1)Z'(0-'( .-Bzzlz" , ( Z'(Z
("(Z& 0&Z"-Z'Q-. Z .Z1Z" )( .Z,.CZ!Z Z, (%"(-Z, Z*, )" .BZZ!Z
"0-'( ~Z (ZZ- & CZI(Z!Z Z, (%'(-Z, Z*, "' .BzZ-Z-I' 7!, Z! Z
1z, "(0-'( .z, .z-z)lZ ., P.22 Z) z\Z (, CZ98hCZ)z.Z(3Z" , ( -Z'@Z
471)&20.2V(  zI"Z, < "0z -CZ(Z Z, (%'(-Z, Z*, )*" .BZ

Summary and Conclusions

-z 1% Z1-Z, 0"1 Z.1)Z-. (P&(Z(Z"(, '( .&z2'0-'( -BZ z.1Z.1)2.3*-Z) Z'0-. P
"(-CZ'(,'( .&Z)(Z' 3Z Z.1Z%)-Z ))Z(Z., Y Z') ZZ-%, .Z1*%Z @ &&'(Z
L M@yzt, z+ v&z( 1, BZ

zZ™),  .( CZ'(,'( .&Z"0-'( ~Z, 4", Z. ZU-Z)*"&ZI-Z, 4", -Z.! Z1Zl-Z) Z2"-"(Z

, 0" -Z(Z0(/, &Z'(*.-Z Z1( z)Z )M .Z1z'(, '( .&z'0-'( .BZ-ZZ:&CZZ
1.z yzz)y 1 .Z))Z*, ) 1Z)Z(& 34Z°(, '( .&Z'0-'( ~Z3Z -1(Z!( -Z
"(Z&&ZZQ' &-ZI- Z'(Z)Z Z.*& .Z(Z &I& "(Z -CZ -CZ(Z -Z- 2)@Z'z!( -Z
"Z -1Z &)1BZ

zZ1)(, zZ) 1Z1Z, (W'(-Zz ), Z(Z ..z1z'(, '( .&zZ"0-'( .Z1)I&Z )*, Z)Z.Z

Cz Cz(zz)zlz" ,( HzZ z0.z! z.1zZ, %"(-z" 'ZZ2()"-( Z [-Z2.)Z

) (" .32)Z-"4z )(" )Z1 -ZO"&. BZ Z, (%'(-Z (, &&Z1, Z)-"-.( .BZ

)CZ1Z -%Dz18z*, ),Z'(, '( .&Z'0-'( .Z.Z&&HZ .Z(.Z$/-Z)*, Z!Z "' W"(("&Z .-Z

Yy Z, 1Z(Z (-2 ), Z(Z .,21Z'( 0-'( HZ "&Z1Z, )'(Z."-Z*, ) ICZ1 Z&)Z
) (Z.) Z Z* )&-Z, Z-)& Z 3Z* " &Z*)*&Z-)&0"(Z*, M &Z(Z™ " .Z* ) P
&'-2(Z  3Z2& WZ.\Z:), -Z, +I", Z)Z)&0ZZ)*& .Z"'Z'( 0-'( .Z(&3--BZZ.!-Z --CZ
, 0, .MZ)z(, '( .&2"0-'( .-Z1"\Z*, 1*Z&--Z .Z, +I", '( .-Z"-z21Z*, , Z*, ) IBZ
Questions
9BZ&-Z -, z!z" ,( Z'@Z'0-'( .2)I-Z .1 (Z(Z Z(ZZ Z) &HZ
Bz | z*-zlz"Z" ,( Z .1 (ZzZ-.(P&(Z0 -Z(@Z'(, ‘'( .&2'0-'( .HZ
2*& "(Z1! 3Z-) Z-)l, Z-" 2 '( .&Z2'0-'( .Z(&3-"-z-2(, '( .&ZI P
MZ(& 3-"-BZ

1z98BZ, '( .&Z(0-'( .- ZAZ?9



BZ1mZ1*. 7% -( . Z.1)Z"Z Z) &Z."*& -BZ(Z )I- Z)(Z(& 34"(Z'(0-. P

"( -BZ!'Z- WZ2N(Z )I- Z2)(Z(& 34"(Z +".3Z)" .. 2)z!1Z'(0-'( .BZ
zlz" ,( -Z .1 @Z'Z 1)z.*& .-Bz!(@Z 2*&"(@2) 1z1-z" , ( -Z

xm 71232 &I& .Z, J(-Z-)" . Z1".1Z"(0-'(  ~Z0,-Z, I(-Z)Z +".3Z
y™ .. 2)Z'(0-'( .-Bz<BZz -"z.z( 1, Z)zZ"'2 z'(0-'( .BZ

<BzZ * .&Z'0-'( .Z*)0" -Z-, 0" -Z)0,Z- O, &z*")-BZZ()(/, &Z* )0" -Z-, P
0" -Z)( Bz2*&"(Z) 1Z.I"-Z" , ( Z'(Z *".&Z))-Z(Z0(/, &Z'(*.-Z, Z, P
)('4 Z'(Z Z) &BZ

=BzZ * .&Z'0-'( .Z*)0" -Z-, 0" -Z)Z), Z!(@Z)(Z*"zZ1" 1.Z&-(Z" -Z" ( P

M3BZ1Z)-Z) Z*)0""(Z)-Z-, 0" -Z-Z1ZI(  Z'(Z)Z&I" ")Z) Z.1Z * .&Z
Z(212-2)  zO(/, &Z )-BZ1Z!( Z'(Z1Z&"+" )20 &lZ) ZZ *' .&Z

Z' 37)-.& 3Z *(2Z)(Z.) Z* - 2)Z"z(z1z'( (" .32)Z2"-Z-BZ &-Z
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Intr oduction

9z

(+ -~K'Ky+ "¢, Bz!z!*z"-z)Z ), -"(BzZ ), --ZI-Z)-, 0 .")(-Z(Z*, * P
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13z&zZyzZ(C " (.2, zZ)y"™  ( ~Z(Z, Z)-&3Z"Z().Z"%)-" &Z)Z, 0,-BZ /3'(ZZ
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&'®1".12.1Z, -1&-BZ

(+ K + 2Bz!zZ [, 3Z2)Z)Z), --Z0 "-Z *("(Z)Z.)Z+ &" .32)2"(),  MZ (Z
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Forecast Equations

1(CCKK (CGK A+ %, Bz (-20 " &-Z, Z "( 22 zz-3-.'BZ() (-Z
0"&-z, z " z1"1"Z)Z-3-BZ '@Z1 Z)-J . Z) "( . Z"("&z-. .'( .~ZLMZ
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YZ *(( .Z(Z"(*(( 20" &-BZ ( *( ( 20" &-Z, Z) .)&&Z 3Z.1zZ 2*"( ..Z
(z0 " z)z ."™z1"z'(  &( Z)Z *((  .Z0" &-Z, &. Z.)Z"( *(( 20" &-Z 3Z
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*(( 20" &-BZ1,Z"( *( ( 20" &-Z, ZN)-ZI- Z-Z2) (-Z0 " &-Z'@Z.!Z Z(Z
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3z, .Z213,"Z2 ), -Z + "N-Z) Z)"(zZ"Z(Z& 208/-Z) Z*(( .Z(Z'(*( P
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Forecast Equations and What wedsv
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), -ZAZ )" MNZ) ZZIM&M(W-Z)) BBZ ) -Z'ZNZ 1, BZ!Z )" "Z) Z2.!Z,) Z(Z".-Z

CUh((Z&" Z 1.2)IZZ 2% - Z-Z2ZI M)2) Z1Z,)) W BZ)-".Z/1Z(@Z = 2% --")(DZ
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Loogaz +k = 0o + 01(t + k)
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)Z )& .z ), --CZ1Z, (4 Z! Z1Z'( Z'@Z'(Z )Z) WZ-,0" -Z'(Z*"Z -A"&&Z
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Table 11.2. The results fr om a linear r egression anal ysis for Lon @ sales.
Open Table 11.2 in Micr osoft Ex cel.

z z z z z z z

2 Lz

Z

Z| o =N' o =

<7l 18877 SBARAA:Z

=2l z+/, z 8BAA=AG]

>7| $-. zz 8BAATZE(Z

2zl .(, Z 98B=>:/94

@r -, 0.z .z

AZ
982 z

9907 z z z z L0 02

9:7 R[4 97 :?78=BA4 ?78=BAZ :<@B;8>9Z 8B<8;<>Z

97 -/&z 97  999B=73z 999B=7z

9<¥ ). &z z|  r@eei

9=7

957 ) "n( Z Nz Z 1z, z P&z |)1.zashz | 2

97 (., *Z <9B:<?7 ABAB=<} 9:BA<=97 8B<==7:7 ;MB><??Z| 2A>BA@7:Z
9@zz " &zL.Mz 8B ?7=<F 8B<8<?Z|  9=B=777 8B<8;<>Z| 8BO=8:Z | 9BY=:88=
(.5 MZ8&Z1Z)HZ - Z) 02z 3)(Z1Z- Y2) ZMZ"IZ(Z!Z5 )2 Z
2ZZ  ((Z )0  ."-Z&-BZ )1 0,CZ(.Z. .Z°'Z Y -Z)Z)-Z) Z.Z0" ")NZ"Z.Z

Z(Z1ZP.--Z )Z1Z ) ""( -ZZZ Z Z, .ZI(@Z9BAZI'IZ'Z) .(Z, ), . Z-Z1Z"( P
mrz, 2,202 *( ( 20" &-2)2 2, ."( BZ

0(ZW(Z1Z ), -z + CZ1ZI-Z1Z, -4&-Z)Z)."@)N,Z ), --BZ )Z)Z)CZ1Z)I-Z)Z
1Z-m 2y Z) (.22, . Z'(Z &&Z9?E/&Z)Z<9B:Z(Z ) ""( ZZ,%), . Z'(Z &&Z9@Z
+/ &2.)ZB;@BZ

Loogugt = @ + bry—1 = 417.2 + 638741

2717,

:@<AZ'BZ992),

2)Z. &Z)

-"z(z,

&

-(

Z0&/-CZ-."

Z &7 )&

Z08&/-CZ,,),-CZ(ZZ ),

-.Z0 &/

BZ


https://openbooks.lib.msu.edu/app/uploads/sites/25/2021/01/Table_11.02_RegressionAnalysis.xlsx

Table 11.3. Nasve forecasts of Lon ® service calls
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Figur e 11.4. Quadatic T rend Line.
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Figur e 11.5. &ta input page f or a quadr atic tr end line.
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Table 11.4. Rgression r esults for f orecasting Lon ® services using a quadr atic time function.
Open Table 11.4 in Micr osoft Ex cel.
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Table 11.5. Brecasts of Lon ® service calls based on a quadr atic function o f time.
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Forecasts and Shocks
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Table 117. Forecast values for the price o f Lon ® Green & White Services Assuming a 2.1% incr ease
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Table 11.8. (Bble 7.9) HQN®G Accrued Common -Size | ncome Statemen ts
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1 Z171)&2Z ZI( &Z)Z . "(Z1NZ1"(-Z (Z11)Z&)- -Z1" 1Z-11Z'1&"P " (-")( &Z' -, -z
&-Z2"Z-)Z, , Z0(.Z)(Z. 'Z) . Z'(Z&&Z " (-")(-Bz)CZ1 ZY/-z " z1"1Z' 4,z
L Z)-Z(2'Z)Z -Z) Z)). &&R.IZ' -, z) Z' ..-Z)-Z"Z%( ~-Z ( BZ)*/&&3CZ
&&2).1.Z' -, -Z, Z-A-I z'z'z(z "((z -, BZ
Z, (%Z)-Z"( 0-'( .~ZI-(Z)(Z) Z1)Z)(P" (-")(&Z' 4, -CZ -zZ(Z -BZ | Z)-Z"Z
@) Z -Z(Z -Z* )0" Z)(P" (-")(&Z' 4, -Hz.Z' (Z) z132(@ZzZ * -(.Z
3228&) "Z&(ZZ-, " '.Z&(BZ)(-",2)..Z &2 ).Z Z(z -z-Z, ®'(Z' -, -Bz
-z o, zz ,( zZ 1 (ZzZ'&&( Z(ZZ @ (.Z-)" Z"(z*, - ( .Z0& Z)&& -BZ
)" "0ZI( "0 MZ -Z"™*&3Z. .Z1Z"(0-)-Z1'&&Z"(, -ZL , - MZ."Z .((Z 3z2!'( '(Z
1z (2 )z'zi&&( ,BzZ, (. Z .-2)Z I@Z - z1z'(.(&Z .Z) Z, I(ZL MZ) Z
z'( &Z'0-'( .BZ(3Z)*,")(Z 1 @2  (Z(Z'8&&( -ZI-(Z -Z1'&&Z, +I', Z(Z Z

Z &/& . Z)zZ 12'( 0-'( .BZ

K+ '$", B2Z (%Z'(0-'( .-Z/("+& 32-(Z Z o, <z, 4 -z) oz1z, | z1nzZl, (.2
(ZII,  Z ((2)2Z"( &Z(' Z'@Z.!Z-'Z* ") BZ&. ( "0&3CZ¥ )/&Z )*, Z.1)Z"(0-. P
" -WZ /M, Z -Z &NZ'(Z 1Z*)Z) Z."Z ))"Z&'0 -BZ!(CZ1 Z1)/&Z&'B3Z ZI( &Z.)Z

L (%Z.1'Z -Z)(z"( 0-'( .Z' 3Z.2Z), Z"@Z)NZ*")Z(Z&-Z"Z (). Z.! ZZ18&&( P
"(Z"(0-'( .BZ2)Z 0)"Z.Z'(  ""0 (--Z) ZI&'"P™(-")(Z' "-CZ1Z ) 0, .Z/11, Z -1Z &Nz
)ZA"zZx -( Z0&IZ, MZZ)P"(-")(&Z(' Z.! Z &8)-Z/-Z)ZI("H & 3Z,(%Z ( .Z

(Z1&&(  "(Z'(0-'( -BZ)Z, | ZII, Z -1Z &NZ)Z +I"0 & (.Z"(Z)Z* -( .Z1Z-I'Z) zz

1&&( Wz ((-z, z"(0- Zz'@Z'z (.z2(z (2'Z (W -Z .2)Z J(BZ

K+ '$" > Z& ( ."08&3CZU-'( .Z (ZZ (% Z 3z!"z -Czz*, (.BzZz)Z"(zzZ*, (. Z

)Z, % -( Z1ZZ)&CZ1 Z., Z 1Z*""Z  -1Z &NZ-Z +/&&3Z™), .( .Z3Z)( 0, ."(Z1'Z
)Z1"Z* -( ZO0&IZ +"0 &(.BZ Z/-Z.1Z1 ), Z"(.(&Z)Z - Z.Z- XZ, %'(Z' NZ
-z1zZ  ((-Zz, )z!zZ'( 0-'( .Z,Z"(0- Z'@'z'&&( ,Z 1Z!(Z"(Z  "(0- Z
"Zlz  ("(z'( 0-'( .BZ -Z! 0Z.1)Z%-" &Z"(., . ")(-BZ(CZz".Z"-Z.ZI(.,(&MZ, .Z) Z
, I@Z ( z3z!z'&&( ,BzCzZ'-z!Z (W -Z Z! Z*)l -Z(Z Z) Z4, )BZ Z),-CZ'Z
1Z (W -Z z%) -Z(@Z Z) Z4)CZZ (Z! Z1Z (.Z(Z!'&&( WZ Z, Z +/&BZ

Z1Z Z7"-Z%-" "0z "0 MCZ.(Z.!Z Z) Z.1Z'&&( ,Z"-Z, ..Z.)(ZL&-Z.( MZ.l.Z)Z.Z
(.z&l) 1z\, z0 322)z. ( Z2 *")(Bz
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1z"  z) ZI, Z -1Z &1Z (Z Z, (% Z 3Z1"Z -2)Z -Z' 3Z Z)(Z) Z.!Z)-Z"™), .( .Z
(Z*, 0-"0 Z )( *-Z2"(Z "(("&zZ'( ‘( .Bzz"-z.Z Z )Z, (%"(Z( ,&z0,32'0-'( .Z
1"0Z11, Z -1Z &NZ'(&"(Z* 3" &Z'0-'(  .-CZ)(-CZ-)%-CZ'(/, ( CZ*(-")(ZI(-CZV)-"(CZ

&(CZ -R(Z&)-zZ(  3I(z! .z1-2), z!@(z*"2) Z)0"z&" Z (, Z -1Z &1BZ

LK)+ (%&K(K K'K K+ '$",> 2z, Zz"zZz*)&'zZ1" 1z! 0(Z Z(Z Z, %'(z' -, -BZ

Z)( W.ZDZ$/-.Z)(R)(P ™ (-")( &Z, "(Z(" ZL)"(  -Z ( Z'(ZZ). &&Z ' MBZZ! 0Z
1)Z(z%-" &3Z), BZ(z1!(z1 Z! 0Z), Z.!(@)(CZ)(P" (-")(&zZ %"(Z -, Cz1z! 0Z
179" "&t32),2"( )(-"-. (  .Z,(%"(-BZ(Z1 Z)BZ
Z(Z z, ('(Z.) ."Z ))& 3Z*) Z'( )" ( Z,(%"(-Z(Z* )0 ZI&™ . Z)*), [P
¢“rz)z ™-z)z, 1Z)zM"zZ, & ."0Z0"./-BZ(Z!, Z"-Z.\Z'“ZY'( .Z)z!-Z!*, CZ'Z
1Z)*, Z'&&( Z(Z ( -ZI-"(Z1)) ( Yz -+, -Ccziz (ZI/, (. zZ)! Z Z(Z

Z, (%'(-Z1'&&Z*)0" Z )(-"-.( .Z,(%"(-BZ

)CZ1! .Z! 0Z1 Z& ,( HZ ('"NI-Z%( 0-'(  .Z,(%"(-Z, +I" z! Z1Z, 2)Z

Y CZ)(P "™ (-")(&Z, %"(Z -, BZ(Z"&'(Z.! .CZI0%(Z), Z.@)N(Z)(P"( P

&Z, W'(Z -, CzizZl-Z -  Z'&&( ,-Z(Z ( -ZI-"(Z))) ( )z
4, -z)Z1, (. Z) Z171'&&ZDZ)(-"-.( Z Z(Z Z -, -BZ

Homogneus Masues

I Z -Z )& 2"3Z)ZW)-"(Z .1 (ZZ (.Z(ZZ'8&&( Z(Z)(Z'&&( -Z2"Z2) Z
1 3z).@Z! o0z" ,(.Z!, .mMZ) 2% Z)*")(Z A @Z(z)zrz" " /&.BZ
) )0,Czl-z" ,( -Z .1 (Z'&&( "(Z(Z ("(z'( 0-'( .-CZ/(&-Z , - CZ' 3Z

1822 ). (.2, (%"(-BZ-2Z, -1&CZ1Z' 3Z ZI(, Zz1"\z"-z\Z* ., Z'(0-'( .Z "P
MBZ M-z U*Z( .(-Z)Z - ZY) 1Z1Z (Z 0" Z'( )(-"-.( .Z'0-'( .Z,(%"(-Z 3Z,+" P
"(Z1)) ( )-ZL-' Mz&-Z )Z-yZ'( 0-'( .Z!, .""-BZ Z)Z&&)1Z)Z-)Z'( 0-'( Z
L, mrzyz zZi( H&QUZ)(-Z) Z& ZI-Z)zr,  Z)(Z'( 0-'( .2)0,Z(., BZ

K" KI&( '"-2A  Z)) (" .32"-Z.1Z+/&"32),Z-..Z) Z "(Z +&Z)Z)Z.\Z-'Z%"(BZ )) P
(" .3z-30( 3-Z"(& Z/(" )" .3CZA/&".3CH(-"-.( 3CZ(Z',)( 3BZ™&) 3 Z'@Z(0-'( .Z

L (%"(Z " 1-")(CZ1)) (" 32" (Z! Z' -+, -Z20.Z, &0(.2)Z.)Z, (%'(-Z) Z2'0-'( .-Z
N&ZZ +H8&Z(Z0Z&8&) 1 Z)Z'( & ( Z, %" (2). )Y-BZ )Y ( M-z -, -Z Z2) z1)Z
%'(BZ Z, Z' -,"(Z.Z-'Z.1"(CZ"(!-CZ¥/(-CZ 3-2)z.1z3 ,Cz"z"@Z\ZH)( ."Z"Z

4(cz .Bz'z- NZ ((2) zzvV) ( )z -, Z'-Z! .Z1Z20&Z) Z.Z-'Z!, 4
"(z )+, z%zlz-'Z, )-Z'(0-'( .-BZ
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(Z.12)1,21(CZ().Z &&Z' oA, -Zl- Z)Z - Z( Z).Z-D)I&Z ZY)) ( )-CzZ z&-Z"Z
1Z- X2 ((2) Z.\z1), BZZ&&Z.\Z' -, -Z1, Z- Z)Z-" Z ("(Z(Z!&&( "(Z
"(0-'(  .-Z1, Z)) ( )-CZ! 3Z/&Z Z!Z-'Z0 & Z(Z1 Z1)/&Z().Z Z &Z)Z"-"(I"-1Z

A (Z(0-'(  -Bz)z™-4  ziz( z)zZY))  ( )Z -, -CZ1Z(.)! ZZ)-Z, (Z
(& 3BZ

K'%(2 BYZ'% Z.1Z¥"( .Z) ZZ& WZEY) ( )-ZL-' MZ' -, -Z' 3Z, .Z, (% (Z ) P

&'-CZO(Z1(Z1Z  )*")-Z"( 0)&Z)P" (-")(&Z' 4, -CZ1Z )+, Z,(%"(Z"(0-. P
"( -Z)ZZY)-Z, BZ Z), ("4 Z)-Z, -Z)Z) 2)1.Z  )-Z - -Z)Z)--WZ-* 2)20.Z
"(&( Z1Z)-Z, Z). YBZ )Z 2%&Cz1 Z 2* .z! .Z)@&3Z)--Z( .,Z!Z, BZ Z, +" Z
L Z1ZN,--Z8&&Z  "(Z.)Z, Z Z1Z-'ZMZ(Z*& BZ Z 2* .Z.! .Z&&Z!),--Z1'&&Z/(Z.\Z
A zZ(z zZ1z-'Z"Rl Z"™&" -2 Z(.Z)&3Z1-Z21Z-., M(Z¥( Z(Z."Z!-Z
@ "™ Z1z1Z "(-1Z&(Z-Z1 &&BZZ, +I", Z.1Z$)% 3VL1" 1.Z().Z ZZ .), BZ(&&BCZLZ
2 Z1 .20,3(Z, -Z! Z1Z"."Z )Z, (%'(ZY).,--z"z!1z"z'( ., 0&Z .1 (Z1(Z

1Z0),-Z-.,  ~Z(Z "(--Z.Z, BZ

(%"(Z'( 0-'( .-Z"-CZE)l,-CZ().ZZ)),-Z, BZ .CZ.!Z*) -Z) Z,(%"(Z'(0-'( -Z ), "(Z

)ZI"Z, .-Z) Z, 1@2).Z ((-Z(ZY).--Z ), "(Z)Z.4"Z+ Z! 0Z'( 3z&'( -Z'@Z) P

YBZ "-Cz1Z-I'Z)  Z1Z, Z)*"(Z'( 0-'( ~Z)Z1Z-'Z-"4 Z(&3Z)),--Z/(Z.!Z, MBZ
z&)z-I'z) z1Z, Z)*"Z'( 0-'( .2)0,21Z-'Z"P*")Z),Z.,'CZL 12&(.12) Z

1z, 72-21Z-'Z )Z8&&Z)-- MBL&&CZZ--/'Z!  Z1Z.)" ."Z- Z)Z (%Z'(0-'( .~-ZL -Z
$Z - MZW&Z* )0" z1Z-'Z, (%'(-Z ).z 'Z'( 0-'( .Z$--Z-Z1Z1)I&Z , Z.! Z"% *P
Z1)&Z ,  Z)(ZAM1Z)-Z, ) Z1Z "(-1Z&(Z "-BZ)Z.Z)-Z, Z)Z Z " CZ'BBZZ.Z
Y. )zu-z0.Z'( & ( Z3z2'.&0(.Z )-ZI, &. Z)Z1Z)--WZ-*  Cz1Z ) .)&2D.Z-Z'( 3Z
L -Z-Zh" &zZ(Z (( 1&BZ (BZ1(Z )( . )&&"(2),Z", &0( .Z )-Z (Z1 Z% Z.Z
- VZ* Z1Z)-Z"), (.2 ), CZ12)(ZO0)) ( Yz )z! Z ."-zr1z1v((, BZ

YZ ) MZ)Z (&  3CZ-%)-Z21 Z1(. Z)Z )*, Z.1Z 0, Z-* Z2)@Z)--2'Z" ,(.Z
-BZ! Z' 3Zz" "1&Z  [-Z9Z'( 3Z)(" M(-Z' 320.Z Z ) .)&&Z)Z' Z.Z-'Z
Az, -Bz" ., (.Z& M(-CZ" , (.Z)(" "-Z(Z&(.12) Z1Z, wCZ", (.ZL 1.Z )P

"MN-Z(ZMZ) Z 3Z(Z™Z) Z3 ,R&&Z!-Z(2).!, Z 3Z8&Z&/( Z\Z* 7)) Z1Z)--Z
"Z) .z, Bz(z"zN)-z" ,( Z .1 (Z, -z1,z0.Z(0/ 'Z)Z)*&" .Z1Z )*')-CZ
)" zaz" . ( -z .1 @V,--DZ.1"Z cz1" 1.cz(, Cz( &) 3Cz, -Z,/(@Z* 0")/-&3Z

I"(ZzZ- Z*")Cz."zZ" -CZ(Z)0, &&Z!&ICZYH1z"Z1-Z.,"( R)Z('ZZ 1BZ &&Z.1-Z'P
. ( -Z' 32&ZI-Z)Z-% R1 .Z (Z1 z°( .Z,)Z, Z). )-HZ | z1Z1 ( .Z)Z%()1Z"-Z1! .Z
0" &-Z-/&Z().Z Z' 4, zZ@Yy)  ( )zZ' 4, -Hz.Z' 3z z.! Z1! Z1Z)( W.ZL .Z)Z
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Homogeneus Cash Flow Msues

Z! 0Z ™ -"4 Z) Z)Z Z(Z Z)Z* )0"Z )" ( Z,(%(-CZ (.Z(Z'&&( zZ
"0-'( 21227 4, Z'@y) () Bz, 1xziz. 1)Z)-Z"),  .(.Z))  ( )Z
L, mreznzd Z1zZ )0MzZ o M0M32)Z0Z (,Z(Z'&&( Z0-Z z)z, % -( . Z
3Z-1Z &IBZ(Z- )& 3CZ1Z-1Z &0Z/- Z)Z,* -( .Zz!Z )"z  r0"32)z'z (.Z(Z
1&&( 21-2 2 4 2@ )Nz, -( .Zo& ZI(" -BZ

TK K %(0K)+" "% Z(Z"( 0-'( .Z"(-")(Z.! Z)1z.1z (,Z(Z!18&&( Z'-Z *.Z
)Z, % -( .Z!"Z )"z  "0w.3Cz"-z.ZzZ-Z &Nz"z (, .-Z(ZU(BZ  Z, ,Z)Z.!-Z, +" P
"( .Z-Z1Z -1Z &NZ*"(™&BZ (Z[I'&"(ZZ Z') &CZ1  Z,*, -( .Z )0"Z ront-z) 21z
"'Z 3Z.1"Z -1Z &1BIZ),ZY).-Z, Z (&) 3CZ.1Z-1Z &NZ*"("™&Z"-Z +"0 & ( .Z.)Z& ."(Z)(& 3Z
N,--Z/Z.)Z, Bz)z .O""-z) z.z“zZ* )l ozl z1z!', .4 z-ZO( -1Z2). )-Z
S1Z-Zt MNYZL K, " M) MZE-- ~CZ'(, --Z'(Z'(0( ).)"-2) ZI()&Z ) -CZ(Z'(, --Z'Z

Y( -z, "0 &Z(z* 3 &Bz/[z!-Z 0( .-Z,20.2"(& Z'@Z Z') &Z -z 32)20.Z
x Yl Z -1Z &ILBZ

(Z$-" " MNZ)Z1Z -1Z &NZ*(™&Z"-Z) .CZZ-)Z¥'( .CZIZ 2* Z&Z)()"Z  ."0""-Z)Z
(, .Z -1Z &1BZZ-yZz¥'( .CzIz 2 .Z'0( )"-Z)Z z&™I" . Z(Z (, .Z -BZ Z)Z
W .cziZ 2 Z Y -Z, "0 &Z(Z ) -Z*38&Z)Z Z- .& Z)Z -BZ Z-yzZ®( .Z1Z
2% Z&)(P.;Z-  -Z) ZVOZ*, " . ZL* " . MZ)Z Z9&Z(Z.!z" ,( Z .1 (Z
I"Z M YNZ(Z-&Z% O Z)Z %A, ZNZO( -1Z &MZ)Z %, " M(ZL*, " ") MBZ Y-CZ"(Z
CZIZ)Z Y( Z&8&Z)()"Z  0""-Z) Z!Z"'Z 3Z )(4"(Z)(& 3Z-Z &IEZ)1 0, CZZ ) .Z

1'Z)(& 3z1(z! 3Z, .Z -1Z &1BZ

1Z  -1Z &NZ*(™&Z, " -Z) Z, 1&Z"-"( MZ Z' Z 1 @2z -z, (- MZ(zz
o -z, ( M®z)y Mm-zilz"'(  MZ-Z0.Z&1 3-Z& ,B2.Z 2*&CZ(Z- W )%Z0& Z
X NZ)-20.Z" -~&Z (, .ZZ -1Z &IBZ* " ")(Z 2*(--Z) Z(Z'(0-'( .Z)CZ)1 0, CZ
(, .2z2.2z1"&Z\ Z, .-2Z -Z &17'@Z\Z)'Z) Z, | Z.2z* 3'( .BZY-CZ1Z'(& Z.Z
Az &NZ-)" . Z1"1Z.2Z- 0°(-Z, -1&™(Z, YZ *, " M@ Z@Z- .Z1Z0.Z!Z * " "\(BZ

+ K/ %. K % %K K Wz Z& 3Z .( z.z( z)zZY) Oz A, -Z)Z

10" -& 3Z,(%zZ"0-'( .-zI(Z" 1.Z -Z)Z -Bz /, 1)), Cziz ,& .z * Z! ZZ

)&& Z"(Z 1 Z*%, -( .Z2"Z0.Z.\Z-'Z-ZZ 1, Z)&&,BZ/.ZY) 1Z)Z1 Z, )('&Z.) .Z).Z Z(Z

zZY&Z )("-Z) ZMP . Z -z &z Zz,z'(, (.8Z" Z,)Z 1Z)IHZ'Z(-1 z

"z Z1z 21(  z1'z1" azavZz* -( .ZO&IZ +"0 &(.Z3Z™ )( (z.l'z" 1z1" 1z Z.1Z
(W -2),21Z18&&( WZ BZ

)" Z Z*, (z! .z-" -z1z 21( Z .1 (@ZI, Z)&&-ZLMZ(Z* -( .Z)&& -ZLMBZZ
21( ZI, Z(Z* -( .Z)&&,-Z0,3Z"Z1 Z&(Z2).Z), )1Z) 3CZ %Z)Z&+" .Z(Z'(0-. P
"( .C2),20-z'@2).z1".t, 1Z) 3z)yzz, " '( .Z ) Bz

)Z'&&[-., . CZ-1*)-2Z), )1Z* -( .Z)&& ,-Z 8) 1Z,)ZZ&( ,Z(Z"(2)(Z3 Z,)Z() 1CzZ, 3Z
1Z& (21, Z)&&,Z A, ZNZ-A-,*Z'(" -Z1Z(2)  Z1ZMP* M Zh(Z1riz) z -1z

IBZ9:Z (%"(Z (0-'( .z(z )) ( )Yz -, -Z7AZ9=



&17) /-BZ "( z.1Z, MZ)( ."(Z(" -2) z1z-'zI" -Czlz,.Z2)z2!( Z .1 (ZZ(Z
Z&( Z"ZL K gMZ/&Z)Z.!Z ™&ZL9Z]AMZ)Z-Z-) ™Z, *), . Cz-2Z, ( .BZ z-"'4 Z
12, M2 ZIl, 2)Z% -( Z)&&,<Z2* - Z-2Z "&Z + &Z.)DZ

Ry
— =(1+4r
L9:B=R¥0 ( )

)Z"&&[-., . CZ-1**)-Z  §Z +/ &Z[988Z (Z oZ +/&-Z[998BIZ.\"-Z 2*&Z.1Z, MZ)ZIll, Z)Z* -( .Z
)&& -Z"-DZ[99§9882"Z9B98Z),Z998NhZ ( ZA )I& Z- 3Z.! .Z)(Z*, -( Z)&&Z (Z Z 2'(  Z)Z9B98Z
Il, Z)&& -BZ

Y1Z-1%)-Z2 21 (.Z)Z, "0 Z &)&&,-Z)(Z*")Z"@Z.\Z I, z'(Zz2'( Z)Z sX) 1BZ'Z*, P
(. Z-" ™21z 21( Z"ZLgK 9MA/&Z)ZKLIZ}MZ),Z" Z'/&."*&"Z 37988hCZ¥& Z- 3Z.! .ZZ
@Z 2'(  ZIl, Z)&&,-Z)Z* -( .Z)&& -Z.ZLR9Z]AMZ*, ( .BZ

Vo 1

Lol N (1+7)

)Z"&&[-., . CZ-I")-Z  gZ + &-Z[988Z (Z o +/ &Z[998BLZ.\"-Z 2*& Z.) Z*, (. 2)z%-( Z)Z
11, Z)&& -Z"-Z[98&K[998Z"ZBA9Z (Z1Z )& Z- 3Z.) Z)(ZIl, Z)&&,Z (ZZ 2!(  Z)Z*% -( Z
)&& -Z .ZBA9Z* ,( .BZ) "™-zZ1 Z- 3Z.! Z)(Z)&&.Z'(Z.\ZIlJ, Z (Z Z"- ) . Z)Z8BA9Z%( .Z
)&& -CZ2* -"(Z2)l,Z, MZ-ZZ ™&BZ

1Z0 " &Z +Z* -z, +( .&8Z"(Z Z)&z.) Z-" z) 3z2!( Z,6)-ZMBZ Z"Z
"y, (.Z)Z, )("4 Z) Z#Z-Z2Z ™&BZ )1 0, CZ1(2"Z"-Zl- Z"(Z Z, MZ).Z + ")Z1".1Z)&P
& -R".Z"-7).(Z, . Z)Z-2Z, .BZ)Z 2*&CZ )-".,Z + ."(ZL9:BMBZ

Lopno(1+7) = Ry

@Z + "EZL9BMZ-ZZ ™"8&z)Z*, (.Z) ZI&™&"-Z* -( Z)&&,-Z)Z"(ZIll, Z)&&,-Z(Z1 Z
. 2)2"2-2)Z, .2) Z, 1,Z ( Z)Z'C"."&z0-'( .ZgBZ

11K+ K (%% + KK K -+ K (%% +K(/ +K&EK-UK( K) +(>  Z2Z1Z%()1Z.1Z 21( Z, .Z
Z(Z, Z1'8&"(Z)Z-I'Z" Z"-Z)(-.( .Z)0,Z."CZ".Z"-ZZ-&&Z-.*Z)Z)( 0, .Z* -( .Z)&& ,-Z)Z."Z
+'0 & (.Z"(ZVZ1), 2).Z)Z ) 0, ZI), Z)&&,-Z)Z1"Z +"0 &( .Z'(Z.!Z* -( .BZ Z-"*& 3Z&"P
*837),2"0" Z 3Z.1Z*, " .Z, .BZ)Z ) 0, .Z* -( .Z)&&,-Z)Z."Z)(Z* " Z"(Z.!ZIl, 208/
1 7'/&."& 3Z 3ZL9ZMBYZ )( 0, .Z//, Z)&& -Z)Z."Z* -( .Z1), ICZ1Z"0" Z),Zz"- )/ .Z 3ZHL9Z]Z
+VIBZ

)Z'&&-., . Z1Z"™), . ( 2)Z &I& M(Z1Z* -( .Z0&IZ) Z[IJ, Z -1Z &N CZ-I*)-Z) .ZZW 1(P
)P!, P& %Z "(UZ*, )1-Z3 )BZ!Z 2*&"(-Z.! .Z!,Z1 &I3Z/( .Z!-Z* )"-  Z!,Z[988Z"(Z)(Z
3 ,Cz/z-1z( -Z1Z)  3Z()1BZ!Z-%-Z3z1! .Z3/Z1)&Z) Z'(Z* -( .Z)&&,-Z'Z, .1(Z ).Z
1,.Z 1], Z[988Z )&& -BZ)IZ+" %&3Z & I& .ZL--I"(Z (Z 21(  Z,.Z) 7998hZ),Z9BMEZ (Z¥), .Z
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1 .Z1Z* -( .Z0&Z) Z[988Z [/, Z)&&,-ZIl, "0 Z'Z)Z*")Z, )Z() 1MZ"-Z[ER9BZLZZ" !.Z
- 3Z1 .21z (. Z* -( .Z0&Z) Z[988Z /), Z)&& -Z"-Z[ASBAIBZ

-Z-Z1 Z)(Z)zZ* ~ -( .Z0&'Z) Z)(Z*")Z'(Zll,  Z)&&,-CZ1Z (Z&)Z "(Z.!Z* -( .Z0&IZ) Z
Il Z -1z &1-z, "0 Z'(Z1)2),Z), Z*/)-Z'Z)\Zll,  BZ I((Z)),Z &' Z2*&CZ-* P
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( )Y-Z.2 P,.Z -, -ZL1* Z9=Mz, +/", z! z1zZ ) .Z)z" , ( -Z'Z "0Z.2Z, .-Z)Z
(-Z(Z'8&&( Z0 2 (D2 Z &NZ* .. (Z(Z ' .&Z "(-ZL&)--MBZ!Z'"(Z®'( .Z
1, CZ"Z.1.Z.2Z)-", ")-Z-W)&Z Z +&&BZ)-", Z1(Z 0& (Z)Z!&&( Z-Z1 &&Z
-zlZ  (, BZ(z12)!Z!(CZ-)Z.2 2" 3202 2" ( " &&Z*&" 7)Z)Z  (,Z(Z
1&& ( -Z(Z, +" zZ, 1&Z )", M@ z'zZ  .-2)Z.2-BZ
(&( ' (., K%"™.""-2K K ++ K& A+ >Z))  ( )-Z&M[Mt .37 -, -ZLI*. 79> MZ) ("4 Z
LZnz(Z' 0-'( ~Z (ZZ" o, (.. Z3ZI"Z&+["".3BZ1"-Z2"-ZZ""1&Z ) *Z.)Z*& 3Z

11z, @"(Z'(0-'( ~BzZ(z*, '*z1Z-Z1 Z (2) ,2%-Z)Z*)0" Z&'+/"".3Z' -, -Z! Z"P
Z 32'0-'( .Z3*-BZ

z" ., (.2y) (" .32 -, zZ*&"-Z1l 3Z( 7'(Z &) &Z., Z, )-Z ( ."-Z(Zl, ("-BZ
y1Z.1Z, .Z) Z1, ( 3z2!( Z )y-Z(Z"™), (.Z)E, MNZ(zZ 0@y, zZHzu(Z" Z
0,"-Z) 0,2"BZ

)CZ1! .Z! 0Z1 Z& ( HZ)Z)*, Z.1Z0 &'Z) ZZ*.( ."&8Z( 1Z'(0-'( .CZZ!&
&( "(z'(0-'( .Cczuz(z'(0-'( .Z)zz-, " Czz ("(Z'( 0-'( .CcziZ( zZ
)Z*&32)) ( )-Z -, -Z)Z)BzZ (& Z'Z)z&"-2)Z)) ( )-Z -, -Z

IBZ9:Z %"(Z (0-'( .-Z(z )) ( )Yz -, -27AZ9



C ' Z)Z (' 1&Z(Z Y- ( .Z,(%'(-Z'(& DZI(Z)& 3Z-1Z)Z, *, -( .Z )P
0"z "0n3CZI(ZY)  ( )-ZI("(Z), Czl(zZyy ()2 &zZ(Zr) P
)" MZO-S( .Z-4-EZI(2Y)) (" .32°0-'( .Z.,-EZ)) ( Y-zi, ( 3Z(z
&'+"".3Z' -, -EZY)) ( )-Z"wZ -, -EzZ0)) ( )-z.2Z, .z -, -EZ(Z
DY ()2, -Z) ZI((Z9), ZL-- -Z01-Z +I".3MBZ

Summary and Conclusions

1z W z,.2'ZzZ)8&Z, * -( -Z'Z (W -Z BZ.Z“-Z1Z, .2)Z J(Z-" " Z3Z"P
"(0-(Z"(@Z.)Z (.2)z +" zlz'&&( ,BZ!'Z (W -Z, .2)Z I(@Z -+ -Z"1,2".-Z
Z),Z  BZ)-(ZMzZ* W' .z W Z,.Z)Z Z) &Z -, "(Z2Z1&&( ,Z"Z*, P
1%.Z.12)-2" "1&.Z.-%Z)Z"0-"( .Z(&3--BZ!Zl)" Z--( "&BZ'0)8&D-Z.!Z"( " M2 Z
1&& ( -Z(2)*), (" .3Z)--z-)" . zZ1".Z ( -BZ
1(Z, %"(Z"(0-'( .~-Cz1Z! 0Z 0"& &Z)(Z) Z1)Z%-" &Z)(P" (-")(&Z, %"(Z," ."(CzZ
-2),Z -BZ &&CZ.!-Z-)/&Z* )0"Z )(-"-.( .Z,(%"(-Z, , &-Z) z1! . 0,2 1)zl Z-BZ
( )/ .&3CZ.N-Z"-Z(0).ZR 3-Z)Z -Z(Z)Z Z.1Z"@2Z (., &Z,+" -Z.! .Z1Z *Z1)) P
()Y-Z -+, -Z)Z-" "(Z'&&( "(Z(Z  ("(Z'( 0-'( .-BZ!-ZI)) ( Y-z - -z

. Z9Z™), .( .Z) .Z) 3Z) I* 3Z11Z),Z ), .Z"(Z 1*. -29;CZ9<CZ9=Z (Z9>Z.Z)&&LBZ /,Z ) &Z
"z .Z 3Z/-"( Z1)) ( Y-z o Z)Z ) ZZ)&Z1 Z (2)."Z )" ( .CZ- &CZ(Z

I, .Z(0-'( .Z,(®(Bz() 1"(z! .Z)( W'O-'( .Z,(%"(-Z, Z-. &CZ [, .CZ(Z )(-"- P
(22 ( "&D.ZNZ-  -Z) ZZ"(("&Z'( Z1N-Z  )&Z"-Z)Z'2™4 Z1Z* -( .Z0&IZ) Z
1z " Wr(0-'( Bz

Questions
9BZI Z /(' ( L&Z) *2) Z Z(& 3-"-2"-Z) .ZZ)&&,Z) 37"-Z().Z® Z.\Z-'Z-7Z)&& Z
"0 z'(z!zll, BZ"-Z-0, &Z, -)(-Z.! .Z" 1.Z2*&"(Z1! 32Z)&&,Z) 3Z' 3Z().Z Z0 &
| Z217-'7-2Z)&& ,2"(Z.!1Z1, BZ

Bz!Z" Zz) Z1208&Z) 2Z))Z) 32'-Z().Z!Z-'Z-2120 &Z) Z\Z )Z'@Z!Zll, Z"ZZ
("0 -&Z ) *BZ/I*)-Z3 )zl , Z) , ZZ:8:8Z), Z P9=8Z* %/*Z./%Z)Z &0 , 3Z) 32)Z
1Z-' 2. %Z"(@Z1Z-' Z )" ")Z &0, Z'(Z:8::BZZ.!Z*" Z) 32)Z!Z.]%Z1 , Z
[<8 ®88CZ1!.Z1)/& Z3)/Z) ,Z) 32).Z1Z./%Z)Z Z &0 , Z'(Z:8:;HZZ.!Z*" -Z3)iZ1)/&Z
) Z, Z" , (.CZ*&Z 2*&"(Z1! 3HZ

BZ 2*&"(Z1Z™),  .( Z) ZO&M(Z I/, Z -1Z &NZ"(Z)(Z-"( &Z*")CZBBCZ.Z*:( .Z*")BZ

o AZBZ9Z (W(Z (0-'( -Z(Z )) ( YzZ A,



<Bz2*&"(z!z" ,( Z .1 (Z, M-Cz*, (. -Cz(zZ, .-BZ

=BZ)Z.-.Z3),ZI( . ("(2) z2'( Z,.Z .1 2+ -( Z(Zll, Z)&&-CZ*&-Z(1 Z
1Z )&&L"(BZ I**)-Z.)  .Z3/Z )&Z 21( Z)(Z*&Z )Z9B9ZY, -Bz | Z"-z1z2!( Z
,.Z 1 Z*&-Z(2), ( €Z .1 2, ( -Z(Z*&-HZ)*, zZlz 21( 2z, .Z

A Z*&-2(2), ( -Z(2), ( -z)z*=&z)z\z 2'( zZ .1 2+ -( .Z(zll, Z
)&& -Z"-Z"B9Z),Z98hBZ
>BZ1 )Z™), .(.Z )0"Z ) *-Z-)" . Z1"0Z2Z)&Z(Z'( 0-'( .Z'Z (, &Z.Z
X" Z(Z%), (" .3Z)--BZ*), (" .3Z)--Z, ZNZ- " " -Z, +I", Z)Z)."(ZZ ))BZ!Z
%.Z+" Z)Z1Z )Z 3Z Z*, Z)Z.1Z)*), (" .3Z)-.CZ/Z&'®3Z().Z\Z( ", Z)*), [P
(".32)-.BZ)(-" ,Z.1 Z)*), I .32)-2) Z..("(z'zi("0 " .3BZ!-Z' 3Z'(& Z'( )'Z
BZ!(Z )*, ZIZ)™), (" .32)-2) Z..("(Z)Z/("0 " .3Z1WZIZ.[" ")(Z )--CZ
z". Z)Bz-" z!z" ,( -Z .1 @), " .32)--20 --Z".  .Z)--Z'@2).!Z
* )&  "0""-BZ
BZ [**)-Z.!  .Z3/2"( 0-.Z[988Z.) 3BZ!(Z--I'Z.! Z)(Z3 ,2&.,Z3).Z'( 0-'( .Z, I(Z
[998Z"(Z -1BZ -/ Z.! Z3,2)), (" .3Z)-Z) Z *' .&Z"-Z9:hBZ
9Bz ! .Zz-z!Z Z) Z1Z'(0-'( .HZ

‘Bz | Z-z!Z Z) Z.1Z'(0-'( HZ
BZ ! .ZZ1Z, MZ! Z)( 0, -Z)&&,-Z, "0 Z)(Z*,)Z'(@Z.\ZI/, z)z1"zx, -( Z

0& HZ
<BZ | .z"-z1Z, "MZ! Z) 0, -Z* -( .Z)&&,-Z)Z.".Z0 & Z)(Z* ") Z"(Z) Z I/, HZ
@BZ "(("&Z' ( Z & 0-2) ZzZ ("(Z'( 0-'( .Z(@Z ,Z[=88Z ).z.!Z( 2.Z-"2Z3,BZ Z

&)Z & 0-z.! Z"Z ("(Z'( 0-'( .Z (ZZ-)&Z) 32),Z[:C=88BZ! .Z"-Z.1Z)*), .I(" .3Z
»-2) z- " ""(zlz  (,Z)Z%( 0-Z'(ZZ!'&&( HZ(2).!ZzZ1 ) -Cz(z\Z Z) Z!Z
("(z'( 0-'( .BZ
ABZ " &Z"-"(I™Z .1 ZZ ("(Z(ZZ'&&( "(Z'(0-'( .BZM%-23 )z, Z )", P
"(Z, *& "(Z (2). L 7y ZHM (0 Z1MzZ)Z L (.2 Z) ZHMY( .Z)Z" P
( Z-"4-CZ ""( 3CZ(Z- I1&Z&"BZZ " ")(CZ)(Z )*( 32) ,-Z "(("(Z1'"&Z.Z).! Z
NZ-I-Z1 3,-71"8&Z% 0" Z.1"2) 1Z "(("(BZ - " Z1Z18&&( "(Z3)iz" 1.z Z
y*"(Z(Z "n(z .1 (z!Z. 1)2'(0-'( .-BZ
98BZ(z*, " CZ'(("&Z'( Z Z), zZ)*e" . Z7'0-'( .Z*)&-Z!(Z "(Z
1 @2z &z (.Z(zz"(  &Z'&&( ,BZ - Zl) 1z3/z" 1.Z)&®Z(Z'(0-'( .Z
*V&'Z1" 17, Z)(2)(Z!&&( HzZ(z'&&( ,Z1Z), Z!(@2)(Z (HZ 1(Z
)-"(Z A (Z/&™&Z  ( CZ1l  ZL)&Z ZAZ*, W' .Z".NZ )zZM\zZH, ., Z
( HZ )1Z1)/&Z3)/Z (& 34Z7*)&'Z )(-"-"(2) Z/&™&Z'&&( ,Z(Z ( -HZ
LoZRN(M&Z, )YZ, )Z )"z ), 3z L.z Z3 )ZYZr, *(Z3 )Z(-1  HZ

99BZ- " Z1ZI('( &Z" . (.Z2 1 @Z .-2)Z 1,Z(Z ((-2@Z-  .-Z0,-Z +".3BZ
(Z3 )z1"(%z) 2" , ( .Z)(-" -Z1(Z ((-2(Z, .-2) Z, @2~ -Z1)&Z Z2)Z
Xz, -Z0-Z )t M)zZU@EZ  ((-Z(Z,  .-2) Z, 1(2)(Z +".3Z1/&Z Z.)Z
x . Z -, HZ

9:BZ2*&"(Z!) 1Z0")&."( Z!)) (" .32)z-"47 32&Z2)Z"( )--.( .Z Z(Z Z,  (%"(-BZL "(.DZ
N 12)Z, %"(-Z - 2)@ZZ*, (.ZL - MZ8-Z, (%"(-Z - Z2)(Z)&&.Z)( .~ZL MZ*" .Z
O (2o @(-Z (2 &zt ( Z'4-Z, Z' , ( .BMZ

IBZ9:Z %"(Z (0-'( .-Z(z )) ( )Yz - -2Z ;



9;BZ)*,  Z'(0-'( ~2)Z" , (.Z.,-Z)Z. 1)ZV).--Z/((ZZ, 2)z" , (.Z&(.-BZ

9<BZ"( Z)(&3Z 1Z(Z.2 -Z,'"@ZZ (- ( .Cz*&"(Z1!3Z:Z-Z"%), .( .Z)Z -, ZZ (W -Z
(Z'&&( WZ -1Z &1Z7'(Z).1Z ), Z(Z ., P.2-BZ/*)-z! z1Z ), Z(Z ., P.2Z
L (%'(-Z1 , Z'( )(-"-.( .Czl! .Z1)/&Z3)/Z )& BZ )&Z3)IZ -Z3 ), Z'( 0-'( .Z "")(Z
YZ ), 2).Z ., P.2Z,-&-HZ

9=BZ/*)-Z!  Z3/IZ% Zzz"(" " (.z'0-'( .Z'(ZBBZ/,( 32'@Z32, "(Z )( ..3Z ), 32! .Z
x Y -z% ) Z) Z,Z9&Z(Z 0" . Z2Z'zl, ( 32)z1Z)-Z ) . 3HZ)) P
( Y-z -, -Z, 4" Z) Z1Z'(0-'( .ZZO0& . Z'@Z!z-'Zl, ( 3BZ)1z1)/&Z3)iZ

) 0,.22), "(Z/,, ( 3Z)ZBBZ)&& -HZ

o <AZBZYZ (K(Z (0-'( .~Z(Zz )) ( )YzZ A -



13Homo@gn®us Sizes

LINDON ROBISON

+"K (%> Z.Z1Z(Z) ZI)-Z'*, C2E-N&Z Z &Z.)DZLOMZ/( -.(Z!)  1zZ"(.(&Z, .Z) Z
, L@ZL MZ(Z( .Z*-( Z0&/ZL  MZY) &Z (Z* )/ Z'( )-"-.( .Z,(%"(-EZL:MZA/ Z )( P

“ (.2 Z(Z Z, (W'(-Z 3Z $-"(Z )z"(0-'( .z-"4z" , ( -Z(Z 3Z »MZ )\Z

L "(0-"( .Z,.Z-I*")-EZL i MZI( - (21 3Z)Z Z(Z Z, %"(-Z, ZI(-. &EZL<MZ, P
Y4 Z) 1z, (.2 &ZZ $-( .20 N)-ZL " M)CZ- &'(C2).Z)Z ) M MZA Z
- ( .zlzy Mzt o, (.2'0-'( .Z,(%"(-EZ (ZL=MZ, ) ("4 Z!) 12"(0-'( .Z3*Z" P

L ( -Z (ZzZ- zZ)zr( 3zMzHY*,zZ4 Z$-'(  .Z ))BZ

HURK(# > Z)Z 1 0Z31,2& ((Z ) &CZBZN&Z )*& .Z1Z )&&L(Z)$  ."0-DZ

1Z )4 z) Z 2(Z Z, (W'(-Z 3ZZ'()"-( .Z(Z! Z Z, (%'(-Z 3ZZ(- P

&BZ
1Z (- (z1Z" Lz 1 @tz 0-'(  Z-az(Z'( r&z'p-'( .Z-4-BZ
iz -z 1zZ" , (.2 0-'( .Z .Z-I*")(-Z ) ()" ( Z Z(Z Z
, (%"(-BZ
1Z 1) 12Z0) 1Z,-)&0"(Z* )" Z(Z'(" "&z"&" , ( -Z(ZZ ))Z,  "(0-'( .Z, .Z%)P
I Z)"-( .Z'&&( "(Z'(0-'( .Z,(%"(-BZ
1Z &&/-, .Z1z2" , (.22 N)-Z 0"& &Z)Z -)&0"(z*""z"4 Zz'(0-'( .z" , ( -BZ
1Z ., .Z0) 1z- &(Z(Z " MNZ @Z zZ- Z)Z, -)&0Z'("r&z-"&Z" , ( -Z'(Z'(0-. P
'( -BZ
1Z ., Z)ozargzt (.20 N)-Z )Z )&0(ZFMNUzZ(Z &zt ( -Z (Z
iz ) Z)( Z,((-CZ1Z ) ( .Z,(%"(-Z°  3Z().Z Z.1Z-'BZ
1Z (,-(Z1Z )Y ZI Lz Iz Z(Z Z*, )" Z1Z-'Z, (%'(-Z-Z1Z-'4 Z

$- Z 2(Z Z) &Bz
1Z )4 Z1Z )Z -"Z'( 0-'( .Z)&Z

1Z )" (Z.1Z*, L Z(0- (0 Z) &Z - D)(Z'&&( Z!, - -BZ
Intr oduction
9z
9R'z) z!z' ."&Z"(ZM-Z'*.z1 -Z *. Z,YZ )")CZ 3,Cz(Z, 3z
L:89=MBZ

IBZ9;BZ)) ( )-Z "4- AZ:=



Z\ Z -1z &171-Z 2!( zZ 1 (z"z*"-Z

(Z1Z-"( &Z+ ")Z Z) &CZ1  Z -
Z1Z (W -Z BZ(Z!Z-"( &Z+ MZ Z')&Cz1 Z-I' Z.) Z -1Z &Nz1-Z 21( Z
A @Zmzen-z Z1Z18&&( WZ BZ(Z.Z Z') &CZ.1Z!8&&( ZL  (, Mzizx, P
. Z)Z1Z  (.ZL 1&&( ,MZ"ZlZ Zz1, Z®-" "OZIl MO MBZ.)), CZ.!Z Z, (%'(Z
)Z1Z  (.Z(Z'&&( Z1 -21Z-'Z,  (%"(2)."(  Z 3Z)*"(Z."zZ, * "0z -BZ-Z

Z,-1&CZ2)1Z Z(Z Z." Lz ) Z1Z-'Z,  (%'(BZ
cz!"z z(z

"z 1% Z, )('4 -Z) Z1(Z1 Z, (WZ1&™&Z1&&(  -ZI(  Z 3Z)(Z (.,
zZ, (w'(-z 3zz" ,(.BzZ ., Cziz)-, 0zZ! Z!( -Z'@Z!Z (W -Z Z 3Z*)P
I Z(- &Z Z,  (%'(-BZ Z ). .Z1-2, -&-Z'(Z &Z9B9Z.!.Z, (%-Z.!, Z!&&( ,BZ

Table 13.1. hconsisten t IRR and NPV r anking s and unstab le NPV r anking s among thr ee mutuall y exclusi ve
investmen ts of diff erent ini tial and periodic cash f lows.

Z.( z3z z(( &ZZ 3z 7 2
I * ’") Z)( 7 -1z * 'u) Z." 1 )Z -1z u(u "&Z . N . i 3 .""
"(0-('i %, enz 4, zzzoz ez 4, zzzz oy ( -z Opl 7 ..(O?jz.((' &«
S0 g (. z3z'(rez (. Z3Z( &z gdl, Z A DeCr R
8 oG "0-'(  -Z "0-1(  .-Z "28C:C;Z iz Lt
- gd!, Z'2BC:CZ ga!, Z'2BCCZ -I"(Z +2ZhZ Rt
L o6 M2 +228hZ L (%"(MZ
L (%"(MZ
[9: <B:Z [=?B@=Z 9<B@hz
[9®88Z [@88Z [<88Z L MZ L:MZ LOMZ
. _ [:99B;<z [?AB;<Z 9;B;hz
[:C888Z [9C=>8Z [@88Z e oMz UMz
. e . [ ;9B:AZ [, 1982 9%BhZ
[,C888Z [C:=8Z [9C:88Z oMz L M2 - M2

“WZ Z, (%"(-Z"(@Z )&/'(-Z<Z(Z=Z ),2"(0-'( .-Z) Z[9888CZ

Z-" Z1Z1&&( "(Z"(0-'(
Z"(Z )&I'(Z>BZ  Z'("  .Z"(0-'( .Z,(%P

[[C888CZ (Z[;(B88BZ !Z"(0-.'( .-WZ Z,(%"(-Z*
"(-Z 3Z*, (.!-"4 z(" 2"z )&/'(-Z<CZ=CZ (Z>BZ

z!zZ (W -Z z"Z=hz)zZ!&&( "(Z"(0-'( .-Z9CZ:CZ(Z;CZ."Z Z,(%"(-Z, Z;CZ:CZ(Z9Z

-+ "0&3BZ.!Z (W -Z 7"-798hz),2'&&( "(Z"(0-.'( -29Cz.Cz(zCczZz\"Z Z,(%"(-Z, Z

:CZ9CZ (Z;2* ."08&3BZ ( 11"&CZ),Z'&&( "(Z"(0-'( .-Z9CZ:CZ(Z;Z."Z Z,(%'(-Z, Z" P
Z) Z Z2(Z Z, (%'(-Z 3Z*)0"Z

, ( .Z-"&&DZ9CZ:CZ ¢Z;Z,"0 &3BZ ! - Z, -1&-Z ")(-.,
") Z Y (-Z(Z Z, (%'(-Z 3zQ 3z1"1z!Z (W -Z BZ

120 Y- 2 Z(Z 2, (%'(-Z, +'Z "Z% -Z)Z1)-Z 1 @Z ) &Mz ) P
"( M-Bz! 3zY-z " Dz1MZ, (%'(Z' ))Z-)&Z.)  3Z & 0BZ)(Z* "")(,-CZ.1Z
Z®  )Iz-z )", Z), Z,& &Z)Zl1 &Iz'2™4 MBZ )1l 0,Czl1Z-Z'@Z1"iZz "P
NZ% 2 (@Z(.* Z-Z'-Z 7' Z1Z), ZY&Z) Z1Z.1)Z (%'(Z ))-BZ).Z, (%'(Z
1 %-BZ (0-'( .-Z' 3210ZY&™&Z -Z(Z Z, %"(-Z 3z

J)-czl) 1 0,Cz10Z.1"Z,

ZI(-. &R 0,3%(z1".0z!( -Z'@Z!'z (W -z zZ1! Z“-2).(Z, ., Z)Z-Z!Z"- )( .Z, .BZ

Z Z(Z zZ, (%'(-Z2"-Z) O"-R" Z&0-Z "Z'% ,Z

1Z* )&'Z% ) Z 3Z"()(-"-.(
"(-Z.! .0, 3z1"z.1Z"- Y Z,.Z

1"0zz& Z, )( "NBZ (z.!z)!,z1(CZ Z,

o> ZAZIBZ9BZ))  ( )-Z "4-



L z)(-2z )z(zZz "OMZZ z$/-z-z*, )&' "Bzl!z, -)(z"-z.! .z"z1z, z7().Z-l, Z)Z!Z"- P

Y( .z, .CzM(@Z1 Z (0.Z Z4, 2)Z'Z Z, (%'(-Z" ., BZ
1Z5%)-2)  ZI-Z1*Z2"-Z)Z (-, .Z) Z3Z-)&0'(Z*)"Z(Z'(" "&z'0-'( .Z-'4z" P
L (-2 1 @Z'&&( "(Z'(0-'(  ~Z(Z 3Z)M(zZzZ )Yz,  "(0-'( .z, .Cz1Z (Z/, P

(. Z)"( Z2Z(Z Z  (%'(-BZ Z71'€&Z&)Z*&"(Z1! 3Z)'Z Z, (%"(-Z0 ,3z1"1z!( -Z
"Z1Z (W -Z BZ"(&BCZEZ-) 1Z.! .Z *("(Z)2") 121z $-Z )z-"4az" , ( -Z(Z.Z
,"(0-'(  Z,.21Z)Cz1 z@Z* )l zZ)zZ" ., (.Z*-( .ZO&/ZL MZ') &BZ Z&)Z"-P
I~Z1Z )" M)z .z iz 1Z'( 0-'(  .Z) &Z"-Z**, V" .Z)Z (%'(Z!&&( "(Z'(0-. P
"( R, (W'(-Z! .Z1'&&Z X(-"-.( .Zl.Z*-" &3z" , ( .Z ,)-Z) &BZ

Periodic and Initial Investment Sizes

y mz1@Z z(z z N-zx ) 2O (2, ((-CZ"Z"-Z  1-Z1Z1&&(  "(Z
"0-'(  ~Z"(Z (% Z& %Z'Q-'( .Z-"4Z1)) (" .3BZ!&&( "(Z'(0-'( .-Z' 3Z& %Z0-. P
"(.z-az)) (" .3z%(Z1)z1 3-BZ'-.CZ.!"Z'(".r&z"0-'( .Z-'4-Z' 3z Z" , ( .BAZ &Z9;B9Z
0.Z! Z1&&( "(Z"(0-'( .-Z9CZ:CZ (Z:D¢. Z'("."&Z")( .-Z)Z[96888CZ[:888CZ (Z[;(B88Z
, % "0&3BZ

1z- )zl 3z'&&( "(z'(0-'( .zZ-'4-z% 3z" z"-zM\"z*""Z -Z &N-Bz!'-z" , ( -Z
IC z=EMmzY( 0-'( ZYM -Z .1 (Z'&&( "(Z'(0-'( -BZ)" Z.! Z'(Z &Z9;B9Z-1Z
&1-7"(z* " Z)(Z, Z" , ( .DZ[@8BZ[9C=6Z (Z[:C:=8Z),Z"(0-'( .-Z9CZ:CZ(Z;Z ."0&3BZ"P

L -Z'@'Crez(zr Mz 0-( ZAz )Lzt &2 ( Z(Z(-. &Z, (%P
"(-BZ

(--"(> Z1"-Z1* Z &) 3-Z'), Z.1(Z.ZI-1&Z ") Z)z' 1 &zZ(). M)(BZ.Z"-Z,+I", Z
)Z.882.12-),3Z .2 )" ( Z(Z- &Z Z(Z Z, %"(-Bz'z )z( 1-z-z! .Z), Z, Z(0Z
yR&" .z 0t M &Z)F, M)-Z - -Z “(CZ- ., "(CZ ( &"(Z&"™E.,'-CZ(Z )."(BZ
1Z0). )2 Z1'&&Z ZI-Z., ) W.ZI-z!* Z"(& -Z0 S &-Z1" NZAl - " Z (Z- P
- "% -BZ1Z-* - "*.Z)(Z ZO " &Z-)"  .-Z2".Z1M1Z (Z2'(0-'( .CZBCCFRBZ!Z--,*Z)Z
Z0" &Z-)"  .-Z".Z1"1ZZ™Z*"Z -2BEQBZZ Z-/*,-"*. 20, &Z"Z, " Z)ZZ% 1, CZ
120 " &Z"z*&  Z'(z*, (1--Z(Z)z% @ 1.,Z)Z1"iz1zZO0 [ &Z"-Z, - Z"-Z*& Z).-"Z) Z
1zx, (1--BZ )Z"&&/-.,.CZ.1Z0" &ZL =MZz-" -Z!Z0 & Z)Z.!Z0 " &Z Z-)" . Z1".Z
"0-'( .Z2Z:ZZ)Z-Z2Z=Z."Z*")Z, "- Z)Z.1Z.I", Z* 1 ,BZ(&&CZ1(Z1Z1".Z(Z 2* -P

“)Z&"Z LCZ MZZ, Z- 3'(Z! .ZI( MZ Z*(-2)(20 & -Z-I Z 320" &-Z +A(Z (2".P
Y.z " 3(Z1Z 2 Z(.J, Z)Z)ZN ")2)Z)1Z0 &-Z) 2120 &-Z, *, -( . Z 33AZ (BZ
121 z1(.2)2,*, -( .ZZ0 .)2) Z0&/-Z ),Z'(0-'( .22 Z)&ZRZ Z1," .ZRZZ 9CZ CZFGZBZ

(OK" +' K"K)+"("K JK  %(O0K 'K+ -K)+"("K"/ -&"-K"3K" +' > 778 3"(2120). P
Nz -, Z , & CzZ() 1Z )(-., .Zy 1z" , ( -Z2'@Z -z &nz, .z" , ( -Z'@Z"(0-. P
"( -Z-"4-Z)0,Z"BZ-'Z. Z'(""&Z"0-(  ~Z)Zg2),2"(0-'( .-Z'2BZ(2'2ZZ +/&Z gBZ
&)Z I'Z.! Z -1Z &N-Z"Z*")Z)NZ  ( Z 3Z"0-'( ~ZNZ(Z. 1)Z,Z +&Z)Z ¢Z(Z

IBZ9;BZ)) ( )-Z "“4- AZ?



§Z-* "0&BZ!-Z®-" "0ZY O MZ-1Z &N-Z,* -( .Z"0-'( .~ZL-"(0-'( -MZ"(@Z.Z
I, &Y(z"(0-'( .Bzz.z'(""&z'0-'( .~Z ( Z2Z,.Z)Z, .(Z +&z)z!Z (W -Z Z
+&2Z)Z4CZI(Z  "(("(Z"@2Z*)Z. 1)CZ'0-'( .Z)NZ + &Z sA9ZEMZQFEZ(Z"( 0-'( .Z1)Z
+ &7 gA9ZWMZQIA"1Z, Z(.Z +&Z"Z9ZZ §BZ-ZZ-&CZI( + &Z*""Z -1Z &N-Z, .Z
I( +&z*")"Z"( 0-'( .-CZO(Z"Z.!"Z'(" "&Z"0-'( ~Z,Z +&CZZI-Z) Z'()-"-.( .Z,(%P
"(-BZ

)Z"&&l-., . Z(I' " &BCZ-1)-Z.! .Z gRZ[988Z (Z o2Z[9=Z (Z ¢ 2Z[:8 BZZZ-298hZ.!(Z ..,Z)(Z

* M Z1ZY( Z'0-. Z'(Z'(0-'( .Z)(Z"-Z[988L9BIMZQZ[9=Z"Z[A=Z (Z.! Z)Z'O0-. Z .. Z2)(Z
* M Z'Z( 0-'( .Z1)Z"-Z[988LOBOMZQZ[:BZBAAZ)(Z*,")Z.1Z"(  0-'( .ZW( ~Z, ZI( +&Z
(ZO"M& .Z.1Z1)) (" .32y -, -z, +I",'( .BZ

1Zm*&"  YZ) Z)-Z, -&-Z"-Z) ZO@Z.N) 1Z.1)2"(0-'( .~Z "(Z1".1Z +&Z"("&Z"Q-. P
"( -CZ Z(Z Z, (W'(-Z 3Z-"&8&Z Z'Y(-"-.( .Z(Z/(-. &Z"Z*""Z 4z &1-Z, ZI( + &BZ

)1l  Z) 0Z1 Z& ( HZ W& ,( Z.! .z!1zZ.1)z2)) ( )-Z'(0-'( .~Z"4Z) P
"N-Z, +HM Z)Z Y- Z Z(Z Z,  (%'(-Z, Z9MZ/&Z'(."&Z!&&( "(Z'(0-. P
"( -Z-"4-CZ(ZMZ+/&Z* ")"Z -7 &N-Z 2 *Z"(Z.!Z&-Z*")BZ Z, +I', Z +/&Z

x MmNz AZ &N-Z 2 *Z'(Z)Z&-Z* ") Z.)Z (-], zZ! Z1Z18&&( "(Z'(0-'( -Z
1"8&Z:"- 3Z+/&Z* ")"Z"( 0-'( .Z"4-BZ -" -Z.!-Z. 1)Z-"4Z )" ")(-CZ)(Z) Z1)Z
L(0-"( Z . 2122 Z ). Z)2Z)z 2(Z Z %"(-BZ!-Z. 1)Z
L(0-"( Z, .21z, z\ Z-z &Nz, z"1z "(0- z.z2!Z (W -Z
2)Z Z!Z1&&( ,WZ+* "0Z -BZ

Consistent IRR and NPV Rankings When tleenRestment Rate
is the fendeRR

)2 Z& ,CZ(0-'( .Z,.-Zz'(" .z1, Z*""Z -1Z &1-71"&&Z Z!(0-. BZZ.Z, "(0-. P
( Z,.22'Z (W -Z CZ!(@Z1 Z-I'Z)  .Z ((-Z, )Z!Z!'&&(  "(Z'(0-'( .-Z1'&&Z Z
,"(0-. Zz'@Z!zZ (., BzzlZzZ "(0-'( Z, .-Z, Z!Z'&&( "(Z"(0-'( ~WZ* "0Z -CZ
Nzl Z-Z. Z ((-Z, )Yz1Z'( 0-'( .-Z1'&&Z Z\(0-. Z"Z.!Z!&&( "(Z'(0-'( .BZ
z!, 2-z)2.,2, "(0-'( .Z .CZZI-Z ), *NZ)ZZ-*, .Z(0-'( Z(ZZ 0& . Z
201,21 8&( ,BZ( Cz.!z)@&3z"(0-'( .Z,.-Z1 Z)-".zZ, Z!Z (W -Z Z(Z!Z
1&&( "(Z'(0-'( .-WZ -BZ

Z) &-Z"&"" &Z-'z) z1zZ,"(0-'( .Z,.2-z)Z (W -Z Z(Z ((zZ, )Z.Z
"(0-'( .Z1'&&Z ZY(0-. Zz"@Z.\Z (., BZ Z') &Z-I'Z. Z1zZ,"(0-'( .Z,.2"-Z.Z

"0-'(  MDLZ Z(Z! .Z1ZN-Z1'&&Z Z, "(0-. Z'(Z-&BZ)1 0,CZ)Z) 0Z (%"(Z'( ) P

~@ZAZBZ9BZ)) ( )-Z "4-



S (-CZ1 Z2'%)-201Z2-'Z, "(0-"(

Z,.Z,)Z Z(Z Z) &Z(Z* Yl zZ1l Z)1 P
-zl 0z, , Z)Z-Z)" " Z ZL MZ(Z)" "z ZL MZ') &-BZ

2.21Z (-, 20 .20Z0Z0)Z- vt .ZAZ )t Nz, Z- -t Z(Z1&&( 2 ((-Z, Z
,"(0-. Zz'@Zlz (, czm,zl, (. Z)"-( Z Z(Z Z, (%'(-BZ Z, (%"(-Z1'8&&Z Z

) (.Z(ZI( 27 Z )" ")(-Z-. &BZ
K+ '$" > 2)(-".,Z, (%"(Z. 1)Z1/&8& 3Z2&-"02Z Z,")Z"( 0-'(

.'Z"(Z Z-"& ,Z,"-%Z & --737
vz, -+ "0z -Bz!'z 7) &z ),Z"(0-."( 2)(Z"-Zz - "

7-D2Z
R: RL
NPV'=-Vi+ —L-4... 4 —2_
L9:BMZ (1+7) (1+7)
1z )&z  )z'0-'( .z1)2“Z-" Z-DZ
R? R?
NPV? = —Vi4+ —L 4.y 0
L9:BMVZ (1+7) (1+7)

Z1Z + ")(-Z) 0CE-Zz1Z (W -Z CZg%Z g2z z'(""&2'0-'( .-Z)(Z(Z. 1)z, -+
"083CZ (z 2(z ‘z, z*")"zZ -1z &N-Z"(Z*))-Z -2BCEZ' Z (,
"(0-'(  ~Z)(Z(Z. 1)BZ Z-I'Z!  .Z1Z..-2)

P
. Z 32'./&& 3Z28&-0 Z
Z12.1)2'(0-'( .Z, Z +/&BZ

)Z,-)&0z-"4z" , ( -Z - Z3Z" ,( -Z'@Z*")"Z -1z &N1-CZ1Z- Z.!'Z +&Z.)Z4,)Z"(Z
0,32*")Z 2 *Z.12&-Z)(Z 32 0-"(z\'Z  .Z,.Z+A( "&Z.1Z2&-Z*")BZ (, &&CZ.Z"-P
W .Z,.2(z1z, "(0-'( .Z,.2Z Z) &Z, Z +/&BZ)Z"-"(I"1Z.1Z)," "(&Z Z') &Z

1"1z1Z 7) &z1"  1Z/(-Z, "(0-. Z/( "&zZ)Z&-Z*")CZ'( 3Z'(( Z-D&-Z  Z)Z!Z& ..Z

N &Z-Z1Z)" "7 7)&2)21Z Z) &BZ z1,".21Z 7) &2 -DZ

1 n—1 pl 1 n—2 pl 1
MNPVlZ—‘/()1+( +T) R1+((1—:_T)) RQ‘}‘ +Rn
r)n

Rl
— _‘/bl + S(T’—g
L9:B: MZ (1+7)

1, Z BARMZAZLMP? Saz1 038R .22z (B, &2.12 7)) &z )Z"(0-'( .Z1)Z (Z
Z, 1"..@Z-Dz

IBZ9;BZ)) ( )-Z "4- AZ:A



MNPV? = —V2 4 (1+r)"'R¥+(1+r)" 2R3+ +R?
(1+7)n
_ 2y SR
L9;B: MZ (1+7r)»
1, 7z bR M2 ZL9P’ § 271 078R 7 '3z 2)z (‘BZ(8&CZR™)-Z1Z * U)(&Z )T 2! Z
HRMQECE MZZZ).1, 1212 0-'( 2 ")2Z-202&)( .Z'(., -“(BZ
iz, (Z .1 (2 2z ‘AMz, (%-z1Z. 1)2'(0-'( -Z ZZ 2% - Z-DZ

AN 1
MNPV2 _Mval — [V()l _‘/02] + [S(T7R ) S(TiR )]
LoOBMZ (L4r)"

217" " &zZ0-"(  .Z"4-Z, Z1Z-'Z-Z, 4", Z3Z1ZY) (" .32)Z -, -Z*"("™*&CZ.(Z
1z ( Z'ZIZ -2, % . Z 2% -)Z'Z H MY(ZL9BMZ'-Z4Z (Z.1Z, (%"(-Z1'&&Z *(Z
)&3z)(z.!z" . ( Z .1 (Z!z1-Z) Z,"(0-. Z -1Z &1-DZ

[S<T7 Rz) _ S(Tv Rl)]

MNPV? - MNPV! =

L9;BNZ (1+r)n
+ ")ZL9:BMZN0" -Z(Z'( ., -(Z -I&BZ Z)."( Z!-Z, -&-Z 3Z"(0-"(Z(Z" ) (Z
AZ &NZ Z1Z-'Z, .Z9Z  -Z)Z1Z.1)2'0-'(  ~Z, Z/ . Z&&)\(Z/-Z)Z1" .DZ
S(r,R?) — S(r,R!
[5( ) 5 ) — NPV? - NPV
L9;B=HZ (1+7)

Z() 12"8&/-.,. 21 Z, -1&-Z) Z+ .)(ZL9;B=MBZ.!Z"("."&Z"0-'( .Z+ &Z[988Z(Z -Z &N-Z"(Z
*"NZ)(Z(Z. 1)Z +/&Z[=8Z (Z[?8Z, * ."0&3BZ(&&BZ&Z.Z"- )( .Z,.Z(Z.1Z"&" Z,"(P
0-'( .Z,.Z +/&Z98hBZ!(Z1 Z1,".DZ

$50 $70
NPV = —$100 = $3.31
o8 1% T i0%)e

I'(z1 z1".z'Z +/"0&(.Z Z) & -Dz

MNPV — —$100 4 200 +10%) + $70

= $3.31
L9:B MZ (1+10%)>

8 4Z'BZ9;BZ)") ( Y-z "a-



12, -1&-2'8&&-., .Z Z(Z Z) &Z, Z +18&Z (Z* )0" Z1Z-'Z, (%"(-Z1'(Z.)Z, (P
0-'( .z, .2"Z1z2-'2-21Z"- Y( .Z, .BZ

"(&BCZ-NI&Z Z(). zZ! zi'z" ,( Z .1 (Z!Z -Z'(Z+ ")(ZL9;B=MZ3Z Z/(-. &Z(Z
I z-z'z (W -Z Z'( -Z-Z1 Z')(-., . Z'(Z &Z9;B9BZ

K+ '$" > Z)(-" .Z, %"(zZ. 1)2')./&& 3Z228&-"0 Z2(2*,")Z"( 0-.'( 22 Z2-"& 2,2 & --Z23Z

"z, * "0z -BZ 2.1z Z, (W'(-Z, Z)ZZ )" ( .z1"1Z!Z Z, (%"(-Cz.! 3Z/-Z- .- 3Z
Nzt CzZy(t ez - Z , & CZ(&I"(Z-I"(Z2.12-'2, "(0-'( .Z,.Z+BZ!Z Z
Y&z ),z(0-'( .2)(Z2"-Z - Z-DZ
R} R}
VO1 - —11 4+ 4 n :
LO:B MZ (1+ IRR') (1+ IRRYH)"
'z )&  )z'(0-'( .z1)z-z-" Z-DZ
R2 R?
V02 — —12 4+ .4 n 5
sz  (L+IRR?) (1+ IRR?)"

@Z'z + ")-z) 0CzZs%«z &'z z'("r&z'0-'( -2)(z(zZ 1)z, ro&cz(z Az 'z z
xmnz A7 &N-Z'Z*\")-Z -2BeCZZ(, . Z 3Z1/&& 3Z2&-"0 Z'(0-'( -Z)0(Z(Z. 1)BZ

)Z,-)&0Z" , ( -Z'@Z*")"Z -1Z &N-CZ1Z- Z1'Z +/&Z)Z4,)Z'(Z0, 3Z*,")Z 2 *Z.1Z2&-Z
*mzZ 3Z"(0-"(z1'Z .Z, .Z+I( "&Z.1Z&-Z*")BZ (, &&CZ.1Z"-)( Z, .Z(Z!Z, "(0-. P
( Z,.2'Z Z) &z, Z+&BZ, CZ.!Z,"(0-'( .Z, .Z"-z#Z 1,zZ)1@Z!"Z, ~ -* "0Z -BZ

Z"-(-1z. z)," (& Z') &Z, )Z.\Z Z') &Z1" dz/-z, "(0- Z/I( ."&Z.!Z&-Z*])CZ
" 3Z'(( Z-Y)&,Z, Z)Z.Z& .Z) &Z-Z.Z)" " Z 7)&CZ.1Z Z) &BZ z1,".Z
1z 7) &z -Dz

1 S(T7 Rl)

vi—
opm . (L+ MIRRY)™

)&0%(Z)Z 2z + .")(ZL9;B@ZE)."(DZ

S(r RL 1/n
MIRR" = {(r—l)] —1
V.
L9;BRZ 0
1"1Z1-2)(Z-"  ."0Z,)).BZ
(0-'( .z1)zz - Z-DZ

IBZ9;BZ)) ( )-Z "4- AZ:9



2 S(Ta Rz)

L9:BIGZ 0 (14+ MIRR?)"

)&0"(Z),Z “Z(Z + ")(ZL9;BMZE) . "(DZ
S(r, R? L/n
V
L9;BOGKIZ 0
1121 -2)( Z2%)-" "0Z,)).Bz
"(&&CZ¥Z1".z'z" , ( Z .1 (Z 2z ZM(Z M&Z0-( Z8AZ 8% Z

+/ &Z2.)Z gZ-DZ

e

MIRR' — MIRR? = {7
Vo Vi

L9;B9:M7Z

Z1Z'(" "&zZ"47(Z.-2)  Z'0-'( ~Z(Z(Z 1)Z, Z +/&CZ)(Z!"Z Z,  (%"(Z1"&&Z *(Z

Yzlz-'z,»  .Nz! Z,(% Zz.z'(0-'( .~wz -Rlz" ,( Z'@Z.\z-4'Z) Zz.1"Z, (P
0-. Z -1Z &l-Z HCRMZ (ZBCRMZ (212 Z, (%'(-Z(Z Z, (%"(-21"&&Z Z )(-"-.( .BZ
)1 0,CZ% (0.Z2Z ,."@Z! Z'Z Z, (%'(-Z1"8&Z+/&Z.Z Z, (%'(-Z l-z1 z'(  Z

1Z, "(0-"( .Z,.Z-I*")Z"@Z!Z Z) &BzZ

Consistent IRR and NPV RankingssAming Rinvestment
Rates ag the Challenging InvestmeQttRRs

@Z!"z- ")(CZ1Z ")(-., 2V Z1Z (2&)Z1, (. Z)-"-( Z Z(Z Z,  (%"(-Z 3Z"™)- P
"(Z1Z-  NZ, "(0-'(  .Z, .Z-I*")(R.! Z*""z -z &Nz, Z,"(0-. Z'(Z)1Z'&&( P
"(z'(0-'( .-WzZ -BZ

P-z1z, "(0-'( .Z,.-Z1,Z1Z -Z) Z.!Z'&&( ,Z"(Z O0& . BZ!Z "(0-'( .Z
,LZmZoe N2z )t M@z zMzZ 1z &Nz, Z,"(0- Z'(Z.Z!&&( Z-Z
Y- Z)Z"(Z "(0- Z'@Z'z ((Z'( 0-'( .BDZ ). Z1Z ) H( 2z~ P
"(z) .Z1Z,"(0-'( Z, .-Z H&Z1Z1&&( WZ -CZ)(-",Z!Z )&&L"(BZ

. 4Z'BZ9;BZ)") ( )z "4-



-1'Z.) ZNVZ2'(""&Z-"4Z) 21 Z21&& (1 "(Z"(0-(

,"(0-. Z'@Z)-& 0-Z ((z!"zZ -+
(W -z BZ!(Z1 Z)&z1" .Z1Z"

MNPV? - MNPV! =

[S(MIRR? R?) — S(MIRR',RY)]
L9;BO;MZ (L+r)m

-Z,Z +8&2(Z2) Z)"Z -Z &N-Z, Z
M0Z -Z(z1zZ" Y Z,.Z*&" Z)ZlzZ  -Z2"-Z.1Z
L (z 1 (@ -Z-DZ

(1r&cziz (z1," .z'z" ,( zZ .1 (Z -z-Dz

MIRR?> — MIRR' =

L9;:B9;MZ

{ISOMIRR? R/ — [S(MIRR?, R)]'/" | (V%)l/n

)zl Zlz Z(Z Z, (%"(-Z *(2)(Z.) Z-' Z-I-Z %"( Z.! " Z,
)1 0, CZ'X ., -Z)Z.!Z Z) &CZ.!Z Z,

"(&Z Z, (%"(-BZ 1.2, Z"-Z)(Z.'(2),
)Z1Z Z 4 M)(-BZ "(0-"(Z(Z"
(Z) W.zZ!( z12)" "(& -BZ!,
4z &N-Z, Z,"(0-. Z'(Z.1Z!&&(
1"-Z"-Z-/ 1Z (Z"¥),

%"(-Z )-"-.( .BZ
%"(-Z, Z-. &Z(Z&%&3Z" , ( .Z! .Z!2)" P

BZ)%Z.Z.1Z)," (& Z + .")(-BZ! 3Z,Z +'0 &( .Z
Y( Mz 3Z1Z1&&( WZ -Z, Z) - ."2)*, )NZ

), CZ"Z1Z'("&Z-"4Z, Z +I&CZ (Z.) Z —-I*")(Z"-Z.! Z

"(Z2"(0-'( -CZM(Z Z(Z zZ, (%"(-Z, Z +'0&(.GZ

( .Z%"( .CZ1Z"&&l-., . 2".Z1"1Z (Z 2*&BZ

~1'z(  .Z-1Z &)1-Z) Z[=8Z(Z[?8Z"(Z*,")-Z)(Z(Z

1)z, *  "0&3CZ(Z'(" &Z"0-.'(
(zz, "(0-'( .Z,.2) Z.1Z"(0-.(

Z) Z[988CZ
MZ 7)Z Bz!(ZL Z (Z1 .Z)Z Z-DZ

$50 $70
100 = d IRR = 12
LQ;BWE (1+IRR) " (1+IRR? ™ 7

y1Z1Z (Z1" .Z1Z Z) &Z-DZ

($50)(1 + MIRR) + $70
100 = d MIRR =12
L9;BQ<NZ$ (14+ MIRR)? o &

-Z1Z Z(Z Z0 &-Z, z.1z-'Cz)  321'8&&Z(Z" (
Tz .CZUzMzZFMtzZ -1Z &N-Z, Z,"( 0-.
1Z(0-'( Wz Zz"-z1z-'Z-Z,

" &Z(%"(-BZ )z "4 Z.Z

Z'(Z1Z18&& (  CZ)(Z, (W'(Z'(0-'( .~Z-(Z
%"(Z.!'z1" 1z1"Z -BZ

IBZ9;BZ)) ( )-Z “4- AZ;



)11 Z0 0Z1Z& ( HZ z&,( Z! Z1'(Z1 Z- - 3Z1Z.1)Z- ""( .Z-"4Z )" P
NCZ, 4 Z)Z ) (2, (%(-CZ H &ZU(&Z (25 Y2 0-1(  .Z4-ZL2 *Z'(Z

1Z&-Z% YMCZ (Z- - 3Z.1Z- )Z, "(0-'( .Z, .Z-I*")Z. Z1Z,"( 0-.2"(@Z
1Z18&( "(Z'(0-'( ~RI@Z Z(Z Z (%"(-2) Z1Z1&&( ,-Z1"&&Z Z
Y- BZ(Z), Z-Z)(ZM(Z), CZ)Z Z, (%"(-Z1'&&Z Z.Z-'Z-Z.1Z)" "(&Z
Z, (%'(-Bz
Z! 0Z&)Z&,( Z! Z°()(-"-.( .Z'&&( "(Z'(0-'( -Z Z(Z Z, (%'(-Z, Z
) (Z1Z, -&-Z) Z1Z.1)Z, (% (Z N)-Z )(Z" . (.20 ( Z.Z
~I*")(-BZ Z) &Z-I'Z.)Z, "(0-'( .Z .2-Z'Z (W -Z BZ Z) &Z
~rzlz, "(0-'( .Z, .Z"-Z1Z'&&( WZ Z)Z1Z-'z'( 0-'( .BZ)-"-.( 3z
L HM -Z) Z1Z,"(0-'(  .Z,.Z)Z 1Z'(0-'( zZzZlz'z, , &-Z)Z1 17Z
1Z, (%'(Z)&Z"-Z 2)Zz BZ( z1Z' 0z " Z'(""&Z(Z*")"Z'( 0-'( .Z-"4Z
(0 -Z(Z)~ ZZ)"( Z"(0-'( .Z, .Z-I*")(CZ'( 0-'( ~Z (ZZ
(% Z)-( .&8Z(Z 2Z 7 1)-Bz
" &K - KKK $" > Z)Z'% Z& Z) Z)"-( Z Z(Z Z, (%'(-Z
o+ ZY Z1Z-'Z, "(0-'(  Z,.Z)Z 'Z'( 0-'( Z, , &-Z) Z!Z (%'(Z 1)-CZ 2)Z
czw -" z. z'0-'( .-Z1"1Z1Z-'Z'(" "&Z-"4Z(Z-I'Z.1Z (W -Z z"-Z=hBZ
Z8&8)Z 7) &Z)Z, "(0-Z Zz1Z (W -Z Z, .Z) Z=hBZ Z&&)\Z.!Z'&&( WZ -1Z &1Z
)ZZ "(0-. Z.z!"zZ -* "0Z -BZ!'Z'( )" ( .Z,(%"(-Z* )/  Z 3Z&&Y(Z'(0-'( .~WZ
(0= (  Z,.Z)zzZ" o, (.Zu@-(Z -Z20 -z -CzZ1Z - Z'@Z &Z9BBZ!Z, -1&-Z
en Z! Z0(Z'Z1Z $-Z )Z'(""&Z(Z* N "Z-"4  Z" , ( -Z1.Z"&Z)Z, ", Z)(-"-.( Z

,"(0-1(  Z,.-CZ Z2(Z Z, (%'(-Z )&Z-"&&Z Z"()(--.( .BZ

Table 13.2. Rankings Allowing NPV models (IRR models ) to r einvest periodic cash f lows at the
defender® IRR (challeng ersO IRRE Investmen t r anking s indica ted in par entheses below NPVs and

IRRs values.
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Table 13.5. Consistent size ad justed MIRR and MNPV r anking s obtained b y scaling ini_tial in vestmen t sizes and
periodic cash f lows assuming the r einvestmentr ate equal to the def ender® IRR of r = 5%.
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Resolving Initial Size Diffenes by Addition
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Table 13.6. Added MIRRs and added MNPV s assuming the r einvestmen tr ate is the def ender® IRR of r = 5%.
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Four Consistent Investment Ranking Models
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Table: 137. Alterna ti ve methods f or adjusting challeng ing in vestmen ts to r esolve periodic and ini tial size
diff erences assuming equal term and risk.
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Comments on thedtdr Investment Models and Ranking
Consistency
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When to Rank Challeegs sing Bur Models
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Ranking Investments when the Chalknsgae not Mutually
Exclusive
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)CZ1Z, Z %Z)Z.\Z*& 71 Z-,. Bz "(Z1".z.\z" -z, .2)Z I(Z'&&( ,CZ(Z-' " Z
1281 -2, .2)Z, 1(Z (., BZ!(Z(& 34z.1z( 2z"1-Z, .Z)Z, I(@Z'&&( ,Z(Z- P

"z1Z( 228 -Z, .Z)Z, I(Z (, CZ&&Z.IZ.MZ'"(."((Z-"4 Z +/&".3BZ *Z (& 34"(Z
1&& (  -Z(Z (-Z- +( "&BCZ'"(."("(Z-"4 Zv) (" .3CZI("'&2WZ "&Z.)Z *.Z.Z( 2.Z

M-z, .2)Z, 1(Z'&&( 2 )%, Z2)Z.1zZ( 228 -Z, .2) Z, .(Z (., BZ

MZJ&Z-Z Y%, &Z)ZNZ',  (&Z)-Z + &Z, "(&Z, J(Z/&Z"*& 3 Z'(@Z)*, "0Z )P
0"z-. "Z(&3"-BZ

1z&) "z "(z1-z, ( '( .Z-z1.Z1Z "@Z3Z)-" ,(Z.!Z)-Z 0, &Z'&&( ,CZ(Z

y*,  Z"Z1"1Z.1Z& -Z 0), &Z (, BzZ!(Z1 Z ) "(z)z1zZ( 2Z)Z 0), &Z!1&&( Z
(z- )Zz& -z 0), &Z (, BzZ( zZ1Z! 0Z)(ZZ'&&( .ZI( &Z)Z (ZZ" '.Z Z!(Z
122 z'z (.Z%zZ-)" " Ccz1Z(2)1,Z'( 0-'( .Z(&3-"-BZ

<<ZZ'BZ9;BZ)) ( )-Z "4-



Common PPactice, Common blems, and &nvestment Rates

Y)NZ*, rZZ)Z(WZ 1 &&( ZI(Z Z)Z Z D)-BzZ Z! 0Z™-"4 z1 z.Iz
))(Z*, "z, H( .8z ZZ))Z+  )&'Z) Z'()"-.( Z,(%'(-BZ!(Z1 Z Z

17 .z ZU(ZV&&(  Z1 , Z - Z)Z'(""&zZ(Z*")"Z"4 z" , ( -Z(Z%& 3 ZZ
"z,  "(0-'( .z, .R" 1z1Z (.2),21218&( -WZ -RI(Z1Z, (%"(Z1 , Z) P
".( BZ1Z+/-")Z"-CZ Z )" ( Z Z(Z Z, (W'(zz™ 02z(.Z 1.2 -" ")(HZ
)Z 2*&CZ )&Z1 Z,&2Z1Z Y)Z,  "(0-'( .Z, .Z-I*")Z(Z-"&&Z  "(Z )--.( .Z,(%P

"(-R&&ZIZ™ HZ!Z(1 ,2"-Z()GZ

"(Z1Z, 4" Z)&3Z)(Z )( ., P2%&Z)Z"* )0Z.1Z (, &Z&"“CZ1Z*)0" Z)(Z'Z &Z
9;B:BZ)(-" ,Z), ZI!&&( ,Z) Z+&Z'(""&Z-"Z(Z" , (.Z*""Z -1Z &LBZ( Z "(0-"(Z
1Z -1z &NZ)Z " 0Z*""Z'4 Z +/&'.32.21Z (W -Z Z)-( WZ!( Z Z, %"(-Z(Z
L "(0-"%(Z Z1Z1&&( WZ Z)-( W.ZI( Z Z, (%'(-CZ1Z (Z, (%zZ!Z!, Z18&&( ,-Z-(Z
z(z zi(.Z'C" M&Z(Z¥ Y "Z"4  Z +1&".3BZ Z, %), . Z1Z, -1&-2) Z-112Z )*.")Z P
&",Z'(Z &Z9;B:BZ

).Z1Z ) &'.MZ Z(Z Z, (%"(-BZ Z, (%-2.1Z!, Z'&&( ,-Z9CZ:CZ(ZBZ Z(%-Z.Z
L Z1&&( ,-Z,CZ9CZ (Z:BZ!-Z,-1&-Z* )0" Z.1Z)(Z ( .,.Z 2*&Z( Z)Z"* )0Z.1Zz
&"z.! Zz" , (.Z,"0-"( Z,.-Z, Z20.Z, " Z)Z )-"-( .Z,(%"(-BZ [, 1)), CZ-(Z
1z,2z-" "(zlz, "(0-'( .Z,.Z)Z1zZ-'Z"( O0-'( .Z(Z, Z)@&3Z!'( "(zZ.!Z, (%(Z

N)CZ )" ( 3ZDI&Z, +I', Z1Z-'Z, "(0-'( .Z,.Z-I*")(Z, . &-Z) Z1Z, (%'(Z

)z*&) 3 BZ

Summary and Conclusions

Mz 1% Z1-Z )., L Z) Z+H&Z'(\&ZM0-( ~Z(Z*)"Z  -1Z &N-Z,"(0-. ZI( "&Z

1Z&-7* " Z*&-ZZ ))Z,  "(0-'( Z,.Z,)Z Z(Z Z) &Z, z- "tz Mz

2NZ ) (2 Z(Z Z( 0-'( Z,(%'(-BZ Z Z'% ZI +&zZ"(""&Z"0-'( .-Z +&Z
3z- &"(2)Z "(z"( 0-'( -2)Z.Z-'&8&Z'&&( R(Z 3Z-)Z)),Z' 1)-Cz"z, +", BZ
1 1,2),20.2°" &z, ( -Z, Z,-)&0 Z 3Z- &'(2),Z 3Z " ")Z *(-Z)Z1 1.z21z

1&& ( ,Z"-Z0"& &Z'Z)( ."(h-Z-"4 -Z'(Z1"'Z -Z- &'(Z-Z*, )" .BZ., 1"-CZ'ZZ"-Z/('+Z
(z (0z2z- & Cz'&" ,( -Z, Z,-)&0 Z 3Z " "\(-BZ&&Z).1.Z" N-Z )Z -)&0"(Z"("."&Z
4z ( -zi&™  .&3Z, .Z " ")(&Z!&&( -BZ

D& 0"(Z* "z zt , ( -Z, 4, Z) Z1Z,"(0-Z -1Z &NZ/( "&Z.1Z"(&Z*YBZ Z ) P

Z1Z (W -Z Z(Z.1Z!18&&( Wz -Z-z¥-" &Z,"(0-'( .Z,.-BZ Z),-CZ!, Z
L Z2Z(Z)  Z)0,Z9-" &Z,"(0-'(  .Z,.ZYh  -BZlz™), .( .Z®'(.Z"-Z.!.Z"Z.1Z" )( Z
,.Z(z'zZ, "(0-'( .Z,.Z,Z" ,(.CZI(Z!Z Z  (%"(-Z1"8&&Z Z-. & Z(Z1"&&Z().Z0, 3Z1"1Z
1z" ) .Z, .BZ
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)Z1!  Z! 0Z1 Z& ( HZ-Z&)(Z-Z.!Zl)) (" .32)Z-"4z7*"("*&Z"-Z)-, 0 CZ1l .P
0,Z))Z  "(0-'( .z .z%Z-I 2)zZ1! .0Z'(C"."&Z"&Z $-'( .z NZ'-Z

*&) 3 Z1'&&Z, .Z )-"-.( .Z,(%"(-BZ!-Z¥-" '&"-z1Z-" Z-Z)Z-Z

Y &BZ (Z " M)(CZI'&Z&&Z-B $I-. Z Z) &Z1'&&Z*, ) Z )(-"-.( .Z (%"(-CZ.!Z
,(%'(Z°  3Z0 3Z1WZ1Z'  1)-Z ). BZ!Z "(Z™&" N2 Z!-Z, -1&-2"-7)Z

azlz o .zZ,yzariz,  (W'(Z  )Z)Z-CZ 20 --Z CZ)Z1!.Z"-Z1Z*, )P
xnZ47 $-( .Z') &Z)Z )*HZ

Questions

9BZ'-/-z1! 3Z-)Z'( 0-'( .Z(&3--Z* Z Z  N-Z)Z, (%Z'0-'( .-Z1"&Z).!,-Z

x .z 7z 1)-Bz 1MZz)z3 )z*t, MHZ (Z3),Z(-1 ,BZ

‘BZ,)0" Z!, Z )zl 3Z zZ(Z Z, (%'(-Z 3ZZ'()-"-.( .BZ

BZ ,Z)Z1Z'( 0-'( .Z*)&-Z - Z'(Z &Z9B9Z & 1Bz)." z.! .Z'(""&Z'0-'( .Z
M4-Z, 7 H&Z-Z, Z1Z* )7 -1z &N-ZU(Zr M Z)(zZArize, )l Z1Z'( ) ( Z
Z(zZ z, ("(Z %, . Z@Z!Z&-Z.1)Z)&'(-Z(Z, )1-Z) Z &Z9BIBZ Z1"&&Z, Z.)Z

1z, -1&-72"(Z &Z9;B9Z"(Z- 0, &Z+/-")(-Z.! .Z)&&LBZ

Table Q13.1. NP\s and IRRs for tw o mutuall y exclusi ve investmen ts assuming a discoun tr ate equal to the
defenderG IRR of r = 5%.

&z *Z(Z Az &nz | *NZ 1)Z 4Z &Nz 2 zyperez 58 T
Q0 ( .z, Z2zen(, | z3z A, 772Z(, . Z "(0-'( .-Zedl, Z .o %% 2
sAl, Z (7 8&z0-'( -Z 37'("82'0-'( -z p@Cz-(z w2zhz 07 L
28CZ s, Z2BCZ s4l, Z2BCZ L (%'(MZ N
9Zr. . _ [(>=B;9Z 99B=9hZ
s %R z[;B88Z [C888Z [oC=88Z ~B97 8=
Zaorome [9: <B:Z 9<B@;hZ
6 72[96887 [@88z (<887 5B Bain
BZ)*& .Z &Z9BZ 32'("(Z Z(z -z )z!z 1)2(0-'( Z-I"(zZ" P

Y .Z,.2(Z, "(0-'( .Z .Z +H&z2)Z!Z (W -Z CZ)z"=hBZ(& Z.!Z"( 0-'( .Z
,(%"(-Z'@Z'z*, (.1--BZ
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Table Q13.2. MNPVs and MIRRs f or tw o mutuall y exclusi ve investmen ts assuming a discoun tand r einvestment
rate of r = 5%.

*MZ(Z -1z Mz 1)Z -1Z Z.( Z3z Z( z3z
vazp-r( .z QL2 AL 22797 &Nz A, 7227 "(7&Z'0-'( 2 (820~ (2
zl, mesl Z(. L zszerez (. | z3z(raz sal, zzacz s2!, z723Cz
8 Zomol( -z g "0-'( ~ZgZ ~I"(Z  +2ZhZ "z +2Zhz
1, z23CZ 1, 723C7 L (%"(MZ L (%"(MZ
_ [9C=887]Z[:838L9B=MZ 7712 777hz
8°22[,(838Z AZ[.C-887 1z MZ Iz MZ
SN [<88Z]Z[@88LEBMZZ 771z zzzhz
8' 2Z[9688Z [9C<8Z Iz MZ Iz MZ
BZ)*& .Z &Z9BZ 3Z("(Z Z(Z -z )Z'Z 1)2'(0-'( .zZ-I"(ZZ" P

YW .z,.2(Z, "(0-'( Z, .Z +&z2)Z1Z (W -Z CZ)z2Zhz(ZZ, "(0-'( .Z
-Z +&Z)Z1Z'(0-'( -WZ -BZ& Z!Z'( 0-'( .Z,(%'(-Z'@Z!z*, ( .--BZ

Table Q13.3. MNPVs and MIRRs f or tw 0 mutuall y exclusi ve investmen ts assuming a discoun tand r einvestment
rate of r =5%. and reinvestmen t r ates equal to the in vestmen tsO IRRs

"o ez *MZ(Z -1z *NZ. 1)Z -1z 'z ( z,3z2'("&z 'z ( z3z("ez
(Ot .z SLZ A, z2Z &LZ A, 227 "0-( ZsA, Z "0-'( Zsgal, Zz
s, z 220 . 232 iz (., .23Z 2BCZ-I"(Z1Z "2BC:Z -I"(Z.!Z
LA, (U&Z0-( 2 '(&Z0-( 2 - ) .Z(Z "(0-'( .Z ,"(0-'( Z .Z
g1, Z7BCZ  §Al, Z2BCZ , .7 +EZDEhZL (W'(MZ  + &-Z+2ZhZL (%'( MZ
[9C=887]Z
¢27:8882 [:C888LIBII=OMZAZ zzlz zazh
[[C?;8B:8z
SN [<882]Z[@88LOBIGE 771z z77hz
8' 2Z[9688Z AZ[9C: @& Iz MZ iz MZ
BZ)*& .Z &Z9:B<Z 3Z'((z- & Z Z(z- & Z -z )z'Z. 1)20-'( .-Z
—m(zz" W Z, .Z(Z, "(0-'( .Z .Z +18&Z)Z!Z (W -Z CZ)Z =hBZ | .Z"-Z

1Z- &z )zZ3)Z, ZI-( HA& Z.1Z'( 0-'( .Z,(%'(-Z'Z)z*, (.--BZ

Table Q13.4. Scaled MNPVs and MIRRs f or tw o mutuall y exclusi ve investmen ts assuming a discoun t and
reinvestmentr ate of r =5%.

e *&))122)(2 - _!Zz *mz. 1)z 4z &z ‘7 ( z3z &z z ( z3z
O 2-2z9n AL 2 gnz. A, zK- & Z(r8Z0-( 2 - & Z(MRZ0-( Z
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~"(ZZ"- W .Z,.Z +/&2)Z1Z (W -Z CZ)Z2Zhz(Z, "(0-'( .Z, .-Z +&Z
)Z1Z'(0-'( -WZ -BZ& Z.!Z'( 0-'( .Z,(%"(-Z'Z!Z*, (.--BZ

Table Q13.5. Scaled MNPVs and MIRRs f or tw o mutuall y exclusi ve investmen ts assuming a discoun tr ate of
r =5% and reinvestmen t r ates equal to the in vestmen tsO IRRs

* M -l "
" &z "oz, -z é))1.22 "1')221, 'ZZ & Z Z,( z232-&2 &7z -z ( Z3Z
(0-r( z BLZr AL Z o Tt (rez0-( oz Al ZK - & z(r &z
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"(-2'z)z*, (.--BZ

Table Q13.6. Added MNPV s and MIRRs f or tw o mutuall y exclusi ve investmen ts assuming a discoun tr ate of
r =5% and r einvestmen t r ates equal to the def ender® IRR of r =5%.
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Table Q137. Added MNPV s and MIRRs f or tw o mutuall y exclusi ve investmen ts assuming a discoun tr ate of
r =5% and reinvestmen t r ates equal to the in vestmen tsO IRRs
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Table Q13.8. Simmar y of r anking s descri bed in T ables Q13.1 through Q137
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14 Homogn®us Brms

LINDON ROBISON

+K (%> Z-I"(Z, "(0-'( .Z,.Z"Z'0-'( ~Z Z ..Z )& MzZ.I-Z!*, C2Om
)I&Z Z &Z)DZLOMD(-"-.( .&Z,(WZ)(P."Z'( 0-'( .~z-( Z(..(&Z .Z) Z I(ZL MZ), Z Z
x -( .Z0&ZL  MZ' .1)-EZL:MZ(Z.™Z $I-. Z -1Z 8170, -Z && Z(" .3Z+"0 &( .-ZLMEZ
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1Z 2™ .z N2 )Z, (W(Z)(PMZ( 0-'( ~Z1M0ZI( +H&Z.-ZI(Z 2).Z
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Intr oduction
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Ranking One-time Investments witmégual Terms using NPV
Models
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NPV + ———=-V+ + +oe
(14r)" T a4 T 1+1r)2 (14 r)"
1 R, R R,
+ |- Vo + + +oeet
L0<B: Mz A+rm [ T @) (142 (1+r)m
(z1 z)&zi" .z'z 7)) &Z1" 1z 0/ 1Z,*& '( ~2)2 +1&"'471"Z.,'7-DZ
L9<B::MZ Z
NPV R, R R,
NPV 4 ——— o ==V + + R v
(14 r)n T A+ T (1+r)2 (14 r)»
1 R, Ry R,
+ o |-Vo + + oot |
T+rr | T 1+r) " (1+7)2 (1+r)n

2.CZ )"(CzZ1 2)."(DZ

>> ZAZ\B79<B2)  ( )-Z -



I 1
NPV 14— 4...| =

BT 1

[ Rl R2 Rn

Vo + + +- 4

T TS (1+7r)"

I 1

Pyt ]
L9<B:: NZ L (1+r)
1(cz ( &(z.1zZ.1)Z, % . z.-Z Z.1Z(Z) Z 'Z + "(Cz1z, "@Z).Z)" "(&Z)(P
"(0-'( .Z*)&'DZ

Rl RQ Rn
NPV = -V + + R e
T+ T A +r)? (1+7r)n

_ + al + 4+ al
LO<B:: MZ (1+7r) (147r)? (1+r)n
K.&+" %K 18&)%K-1-K-1K K (+K K," % K"/ -& -K",K *. %K-(K-! K K % .% - K(/ +K-O(K"/ ,- F
&'->2).2! 21Z-'Z Z! Z)& Z1Z)(P'( 0-'( .Z%)&'Z-)& 0-Z1ZI&™&P, *& '( .Z
* )& 'BZ

Z )., .Z0Z, -1&27"(Z &Z9<B=71!"1Z &/& .-Z Z ),Z)(Z"( 0-'( .Z(Z.!(Z, &l& .-Z

127z )Z@'(0-'( .z(2(zZ *& '( .BZ
z

Table 14.5. Resolving T erm | nconsistencies b y Calculating AE f or an | nvestmen t and the | nvestmentand a
Replacement Assuming Def ender® IRR is 10%

z z z
& ( Z 8z 9z z z <z L ('(- MZ (%'(- M2, (%"(- Mz
9z [:c888z| [9C:887 [9C:887 [@L:_?;EZ 9?I_B§|\')é KE?’J?
97*8/-Z [9C:88ZQZ[&BEZAZ [9=8BA=7 9:BohZ | [<?B=Z

[:C888Z| [9C:88 [9C:887 [9C:88

LOMZ LOMZ LOMZ

& (2 Ql@8sz

&Z9<B=7"&&/-.-Z.1Z"™), .( Z)Z Z, (%'(-Z)Z, )&0Z.,ZL (Z-"4 MZ")(-"-.("-Z )Z
%Y. &Z"(0-'( -BZ).zZ "-z.) Z.;Z"( )--.("-Zz%, ) z" ,(.zZz -Bz'z -Z.,Z
%" "0z [-Z1Z1&&( 2 (-ZZ" '.Z, .Z) Z 1(Z!(@Z!Z (, BZ, 1),  C28&& .P
"(Z1-Z, U(Z )Z.1)Z'8&&( ,CZ.Z'8&&( ,Z(Z" -Z,*& '( .CZ,(Z), Z.@Z$-Z)Z
"(0-'( .BZ( CzlZ Z )zZ!zZ'&&( Z(Z' -Z*& '( .2z, .Z1(@Z'Z Z  )Z$-2)(Z

IBZ9<B2) ( )-Z - ZAZ>?



1&&( ,BZ(z.1Z).!,21(CZ))z1Z Z2(Z.Z Z, (%z1Z'(0-'( .~-z1Z-'CZ -z1"z

&I1& "N-Z, Z $- Z)z.1z.'z) z1Z"(0-'( .BZ!-Z, -I&-Z, Z&)Z!& 1&Z [-Z. 3Z
) "z) zlZ Zz) zz(&Z (,Z @ZZ- Z)Z™ ) Z1Z'&&( ,Z(Z-'&&Z'"( ."(Z ) P
"..( 3BZ

)1l Zz%-Z)lZ -Z 0" HZ-)&0Z.,Z'( )-"-.("-Z )Z * .&Z'(0-'( -Z3Z&I& NZ2Z
%Z1z "-z"(0-'( .2)zZ'Z Z )z!Z "-Z'(0-'( .BZ

)CZ1! Z! 0Z1 Z& ( Z).Z, (%"(Z * .&Z'(0-'( .~HZ [(Z-% Z)Z, (%Z.1)Z
18&& (2! Z,Z,* .&ZIZI 0z +&zZ.,Z(z\"Z, ~ "(0-'( .Z, .Z"-Z.Z
(W -Z CZ (%z!'Z 3z!"z -* "0Z"-Z'(0-'( .\ BZ

""" K K-1-K (K (+K- "(%(" %%2K'&)H/ K+ Yo &'-> Z/*)-Z! Z)(2) Z1Z'&&( ,Z
1"8&Z 7*& 7 3ZZ. 10& " &&Z"* )0 Z,*& '( .Z! .Z*, 1*Z )--Z), CZI1Z8&)Z*)I -Z
"1z, I(-BZ )Z ZBZ1Z'(0-'( .Z*)&'Z.% -Z.!Z )&&L"(Z ),'DZ

1+ NPV
npy o+ EF) n
LO<BMZ (1+7)
(&"(Z 0 1Z,%& '( Z)Z+&4Z.-CZ1 Z"(Z1Z-Z) Z1Z" M( . Z -BZ &8Z.I"-Z

-lzz1"\z2"-Z2  +/&Z.)DZ

i 14+ (1+7)?
S=NPV |1+ L
1+rm  (14r)m
= NPV !
B -1t
L9<BMZ i (1+r)n
1z '€&Z)Z1Z 0 YZ, Z0.ZW&  Z!, CZ1Z, +I" zQ.(Z),  Z.! Z1Z-"  M2) Z
Y Z-mBZIZU( LA . M)Z) Z4H M)ZL9<BMZ'-ZIZ. 10&) " &Z™ )0'( .-Z,-18&Z"(Z
z(, --22z\z "-z,%& '( .z3zz*, (.BZ!Z- )Z *& '( MZ Z'(, -Z 37L9z[ML9zZ
1ZMRY,Z.1Z "-Z)(BZ-CZ.1Z 2, - Z.,yZ 2)ZL9Z]Z M ZL9ZlZMZz Z .BZ z ') P
L .z1zZ 2)Z.108) " &8Z™, )0 Z,*& '( .2)Z.\Z, (%'(2) Z'0-'( .Z'(Z &Z9<BBZ
)Z-er 37).Z &1& M(-CZ1Z--1'Z)  .Z1Z! 0Z& 32)(Z1Z Z)  Z21Z.1)Z18&&( ,Z
+182.)Z[9882),2.1Z "-Z"(0-'( .Z(Z[9=8Z)z.!Z- ) Z'( 0-'( .Bz'Z.)Z" ,( -2)Z2.Z

>@4Z'BZ9<B2) ( )-Z



1)2"(0-'(  -Z, Z' &27983,2.1Z "-Z"(0-.(

Z(z'.22:82),21Z- )z'( 0-'( BZ!Z, .Z
) Z. 10&) " &Z"™,)0'( .-Z, Z=hz),Z'(0-'( .ZX(Z(Zhz )Z'(0-'( .Z1)BZ)Z ")(-., .z
1z, 2)Z M NZ)Z 108& " &Z™,)0'( .-CZ1Z"(Z.!Z ZI( $I-. Z)zZ. 1) P
&) " &Z"™, )0'( .Z(Z!Z Z )(

MZ)zZ 10& " &Z™,)0'( .BZ

Table 14.6. Ranking Adjusted f or Term D iff erences and Technologicall y Improved Replacements. Ranking s
Assuming Def ender® IRR is 10%

$-0( 2
) "z
. 202 $-. z Z$- z
, z . 08 &z )Z. 10&) " &Z )z. 10&) " &z
el L (%"(- MZ "~z ) : ""(Zzz 1 I z 1z
: %'(- MZ %'(- MZ
B 11+ L (%"( L (%"(
(1+r)"
27 .
(27 _ [9>B:7Z [988L9B@IZ"Z[9>@Z
9z 9882~ “ogz LZ=hz 9@z L:MZ LoMZ
.27 _ [9=8L9BO@"Z
z p=sz (2% .27:h7 9B9@Z o2, [97789:Z
LMz LMZ

Z"ZI- 182)Z().2"(Z &Z9<BZ.! .Z Z(Z ZI( $I-.
Z),z) ), 3Z™&"-BZ )1 0,Cz)(zZ1Z ) .Z).Z.
2)@Z!z'( 0-'( ~ZZ, Z 0, BZO-'(

Z)Z. 0& "&z!'( Z,Z)"( Z
10& " &Z!'( CzZ.Zz"(0-'( .Z,(%"(-Z

2(Z-z%, ., Z0@Zh 177 7"-Z&-Z)(Z
! 2)Z1&&( Wzl1)Z BZ

()" ( Z,(%w'(-z1 , 20z [- Z 3Z "&(Z)Z $-2)z2" , ( -2"Z-"42(Z.-BZ-Z1 Z
! 0Z& 3Z -, . Czl-Z (ZZ, &4 z/(zBzZ ' z*) Zz.1Z"( )"-.("-Z
1-Z )y*"z.1Z, %"(-Z1" N.Z. 10& " &8Z™, )0 Z,*& '( .-ZW $-. Z MZ0,-/-Z
"(&"(Z ) Z —-I*")(Z) Z.10&) " &8Z"™, )0 Z,*& '( .-ZL$l- Z)Z. 10& 3Z,(%P
"(- MBZ

) %"3" K K-(K

"KAK)+ K % K(K K+ &K(K+) - %K™/ -&">
YL &Z(0-1(  -zZ1MMzZ o, (.Z.-CZ1(Z)Z
"(-Z1zZ1" 0Z1Z*, -( Z0&Z-1Z) Z&&ZNZW-'( .-Z'Z 'z -z &nz-, 'BZ Z.-Z, , Z
1z)&z y*, zlzz"( 2122, 2 Z'0-'( .ZZ1Z-'Z-Z1Z 2),
Y&Z * . &"AZNZ Z)Z "(Z.1Z* -( .Z0&IZ-I'Z) Z&&Z3.Z"(0-.(

* &'4717 CZ.\ .Z"-CZ)XZ".-Z0& Z)0,Z (Z"( "(".Z(' ,Z)
+ ."(ZL9<B:=MDZ

27212,2 )2
Y* "N-Z, 20.Z .1 (2'("0"/&Z'( 0-. P

"(-Bz, czm
-BZ)ZI( - (ZY) 12.)Z
zZ* .&Zz"(0-'( .-Cz1z1".Z

IBZ9<B2) ( )-Z - ZAZ>A



(1+r)n
R R 1 ]
{(1—|—r) (1+r)2+”'+(1+r)n] l Taro T
R R R
Tt Oaer T T arom
R 1 R
L9<B:=HZ _””}gnoo r ll (1+T)m"} T

)Z Z)Z'  Z2)Z)1Z -Z ) 0, (.Z)Z1Z * .&'4."Z)Y&Z K3 [-Z'(Z + .")(ZL9<B:=MCZ"Z
' 287 (Z+208hCZ.! (Z ),Z& 2ZCZ.! (ZNZQREYG 2 @ B@=Fz&27Cz.! (ZNZQREE 28t @ BA<CZ (Z
),2& 2ZCZ.! (ZRZQREG 2 @ BA@BBECY,Z& 2ZCZ.) (ZNZQREG 21 @ BAAIBZ

Finding the Optimal Bplaement A@ for Diffeent Repatable
Investments

LK ("-"(K- K" "KAKO-'& %K% &K K (WK K - %K™ &> Z1Z)*"&Z z
2Z 1z, * .&Z"(0-'( .Z'ZZ-,'Z) Z,* .&Z"(0-'( .-Z"-zl.Z Z) Z'2™4 -Z.Z
zZ )zlz( " zZ-, 'Z) Z, .&Z"(0-'( -BZ"("(Z.)Z)*"&Z Z)ZzZ* .&Z"(0- P
"(.Z"-ZZ(%"(Z* )&BZ (& 3Z'@Z.-Z-Cz 1Z'&&( ,z"-Zz "( Z 3z2*Z,*& '( .Z CZ(Z
iz P" (.. ZY(0-'( .z, z)zzZZ" , (.Z'&&( ,BZIZ)&Z"-Z)Z(Z)*" P
'&Z, *& '( .Z BZ

12% 32)Z/( .- ("(Z1!(Z)Z, & Z,* . &Z'(0-'( -Z0"N).Z™&) 3'(ZZ8).2)Z &/&- MZ
"Z)Z"%Z ).Z 0, -R).Z'@Z))Z -CZBzZ z1(.z)Z'2™4 Zz1Z* -( Z0& Z-'Z) Z -Z)Z
1z( "z, '2) z* .&z(0-'( -ROZ$-Z1Z Z )Z(Z'("0"/&z"( 0-'( .BZ

z12'(0-'( ~Z'ZZ-"-Z) Z* .&Z'(0-'( .-Z! 0Z"( " &Z-1Z &NZ* ..,(-CZ.!(Z)Z/&Z

)z 2™a(Z1Z Z) Z1z* -( Z0& Z-I'Z )Z&&Z% . &Z'(0-'( .Z"-Z)Z(Z.Z.,Z.) Z
4 z1Z Z )ZzZ( &Z'0-'( .BZU-CZ)ZZ * .&Z'(0-'( .CZ'Z)&"(Z1Z'(0-'( .Z
2NZ(@Z " M&zZ*")zZY(,  --Z1ZZ )Z)Z'&&( ,CZ.)(Z.!Z"(0-'( .Z-N&Z Z'&Z )Z
Z&-Z ()1 ,.Z* ") RI( r&ZN&M(ZNZM(0-(  .Z(),Z* ") zZ , --Z1ZBZZ )-Cz.Z
xmnzZ o AZ &N-Z )&Z-"&&Z Z¥)-""0Z(Z Z'(, Mz o@ZN 2zz,zZ , -(BzZYzZ

. 9824Z\BZ9<B2)  ( )-Z |



N&"(z1z'( 0-'( .Z)zl!z.'z! Z'2™4 -z"-Z 7"Z  "(".&3Z().Z.\Z-'Z,)&Z-Z)&"(Z
1z(0-'( .z)zZlz.'z! z2™4 -7'-ZBZ

1z (2 Z-Z &N-z-zz/&™ .Z ."((  .Z)Z(Z'(0-'( \MZ)*"&Z&" BZ'( Z.!Z &/&1-Z
o+ ZZ-)IZU( 0, . Z FP&%Z-1*Z )zZ'2™4  ")(CZ1Z.3* &8Z -I'Z"( 0-'( .Z -1Z
&)1-z! 0Z), *)("(z* ..,(-BZ )1 0,CzZ1Z*..(Z )Z(@Z"(0-'( MZ*")"Z -z &N-Z, Z
0.212-'2-2.12* (2 zz)z@E(o-'( z.z" ,(.Z -BZ)",Z)Z" . (.Z%'(-2)Z
"0-'(  ~Z(Z -1Z &NZ* .. (-Z(Z!"Z ). *("(2)*."&z&'0  -BZ

""" K1KO)-"& %K+ )% &K K (+KKA0-IK'K 2K-2) K"/ -&'-> 22, )11z(z 373*Z
) Z'0-'( .CzZ.z.lz'(" "&z"0-'( .Cz"-z"("" z 3z'(, -(Z*""Z  -1Z &1-Z)&&)L Z 3Z

M(ZxM"Z -1Z &1-BZ* " " &&CZ-)-Z.! Z1Z) 0ZZ,* . &Z"(0-'( .Z1"1Z -1Z
&N-Z, %), . Z)Z>Z*")-BZ-I"(Z.Z, "(0-'( .Z,.Z(ZMlz" ) .Z,.Z, Z98hCZ1Z "(Z

1Z Z )z 12 0-'( Z-I"(Z" Z'-Z@Z )O"Z&' Z)Z)(Z*')CZ. 1)z*"-CZ)  Z*'P
)-CZ (Z/Z)zZ-"2z* ")-BZ1(z1  z"(Z'Z Z )Z)1Z'( 0-'( .-Z.Z!"Z& ,( .0Z ))"Z&0 -BZ
"(&BCZZ *' .&'4 Z.1Z Z 3Z98hZIO" Z.1Z Z  3ZBOMZ(Z.Z&" ."Z* -( .Z0&'Z) Z.ZI& P
& Z"0-'( -Z.Z1"Z& ( 0Z -BZ!Z, -&-Z, Z,%, . Z'(Z &Z9<BBZ

Table 147. An Example of a Growth and Deca y Type | nvestmen t.

w -1z z*z7'( 0-'( .2)z z*7'( 0-'( .2)zZ , -( .Z20&/'Z-I'2) Z(Z
* Nz &nzxz & ,( ."0z'(0-'( .Z&'& & ,( ."0z"(0-'( .z&@& “("(".z('.2) z

’ *"Zz "= )( . Z .Z98hz " )( . Z .Z98hz , ¥ L &Z(0-( -Z
8z L[;88 B8MZ L[;88 B8MZ
9z [9=8B8Z L[9>;B<MZ L[o@B8MZ L[9@»88 BEMZ
Z [:?=B88Z [>B><Z [[(>B>?Z [;C>>7B8Z
Z [9;8 B8Z [9>9B;9Z [><B@?Z [>C<@B88z
<z [?8 B8Z [:8A B9:Z [>=BARZ [>C=/B8Z
=Z [;8 B8Z [:? B=Z [>8 B@Z [>B8@83z
>Z L[98B8 MZ [:::B98Z [F9B8z [=C9s@B8Z

22 )&Z1, Z)Z'2™4 Z1Z Z )2Z)(2) Z!Z * .&Z(0-'( .-CZ1Z1)I&Z)&Z.!Z'( O-. P
"(.ZIm&ZZOZ&)( Z%, ) 76" "0Z -1Z &N-R'Z)Z 27&ZI  "&Z* ") Z=Z1"1ZZ -1Z 8&NZ) Z
[8Z(z&" Mz*, -( Z ((-2) Z[>®G8@88BZ.Z"Z),Z )&Z"-Z)Z)*""4 Z),Z&" "Z ((-Z, )Z

z&, 2(' Z) Z,* .&Z'(0-'( .-CZ!(Z1 Z1)/&Z)&Z 'Z'( 0-'( .ZI/(."&zZ.3Z, 1Z = Z<Z
1"12Z -1Z &07) Z[?8Z (Z&" "Z [('(-Z) Z[>C=MB8BZ().!,Z1 3Z)Z,), .Z.Z, -1&-Z) Z &Z
9<BZ"-7)Z().Z.! Z-Z&(Z-Z)1Z*""Z -1Z &z 2 -Z.1Z Z'(ZZ*")CZ "(Z. Z*"Z2)Z

128" 7) Z1Zz'(0-'( .Z1'&&Z"(,-Z1Z Z(Z\z& ™z [((-2) z'Z * .&Z'(0-'( .BZ

""" K-TK()-"& %K+ )% &'-K K (+KK%"!-K .% K-2) K"/ ,-&'-> Z  &&Z.1.Z1ZT&" .Z/& URB*Z) Z

"0-'( .Z-" -ZzzZ . ), 32)2'0-'( .-z1"iCz ..z.1Z'(C" "&z"0-'( .CZ¥NI ZzZ( ,&Z
)-.( .Z&0&Z)Z-,0" -Z.! .Z, Z0"./ &&3Z/(""("-! 2)0,2"-Z ))"z& BzZ!(CZ .Z-)zZ¥'( .CZ
1Z'(0-1(  .Z-)z* )0""(Z-, O" -Z(Z)1Z'( 0-'( .Z2"-Z2Zl (Z IBZ(Z 2"&Z -1Z &NZ

IBZ9<B2) ( M-Z ,)- ZAZ7?9



* . (Z )zI-z"(0-'( Z-I-z!  .Z1Z'(0-'( .Z"-Z'@Z*"z=Bz'z'( 0-'( .Z"-Z-" Z
"(Z &Z9<B@BZ

Table 14.8. An Example of a Light Bulb Type | nvestmen t.

. -1z z¢2'( 0-'( .2)Z z¢2'( 0-'( .2)Z . -( .Z0&8/Z-17) Z(Z
piyz  BIZNZ & MOZ(0-( Z&'® & ( r0Z'(0-( z&@ (C.2( D) Z

: VA " Y( . Z .z98hz " (. Z .z98hz L &Z(0-( Z
8z L[;88 BSMZ L[;88 BSMZ
9z [988 BBZ L[:8A BAMZ L[: ;8 B8MZ L[: ;C888 BSMZ
Z [988 BSZ L[9:>B<=MZ L[?:B@MZ L[2C:@8BMZ
Z [988 BSZ L[=9B;9MZ L[:8 B; MZ L[:C8>;B88MZ
<z [988 BSZ [9>BAAZ [=B;>Z [=;>B88Z
=z 8z [9>BAAZ [<B<@Z [<<@88Z
>7 8z [9>BAAZ [;BASZ A8 BSZ

1Z&" 1.2/&Z.3*2"(0-"( .Z!-Z(Z™), .( .Z*..[(Z! .Z"Z-&3Z, )('"4 BZZ"Z..Z-28)(Z-Z
"-Z)-.( .Z-Z &Q1-Z, Z®-" "0CZWZ Z(zz, Z'(, -"(BZ )1 0,CZ)(Zz!Z'(0-'( .Z"-Z

(Z" -Z%-" '0Z -1Z &1-Z(CZ"-Z Z-Z )-.( .Z1Z'-ZZ-Z ) "(/&&3Z , -"(BZY-CZIZ}*" P
'&78"7) Z Z&" .Z 1& Z"-Z.)Z%*Z".ZI( "&ZZ " -BZ Z )I,-CZ.1"-Z, )" ( NZ )&z z)t " z"Z
Loz, -2 Y-zt L Z1MZ(@Z( . ENEZ) Z-, 0" -Z(Z) 21z 2 76N ZhEZArIZ

1Z(0-1( .z Z1 -Z().Z%() 1(Z1" 'z , ."( .3BZ

""" K- KO-"& %K+ )% &K K (+KK(-".(,K 2K-2) K"/ -&"> 27 ) "()-Z 373+ 7
"0-1(  .Z-Z)(Z"@ZArM1zazU( 0-'( .Z*, )-Z -.Z11(Z( 1Z (z.1(Cz1" 1Z/-Z(Z™"CZ" .-Z
-0 Z * 32, --Z(Z" 2 (0 Z, H (0 -z, -Z9Z) ZzENtZ o Z &N-Z
21 2 7)( "(-Z 3BZ(22%&Z) Z-1ZZ*")"'Z  -1Z &NZ* .. (Z"-Z - Z'(Z &Z9<BBZ

Table 14.9. An Example of the Con tin ual Decay Type | nvestmen t.

mz Az enz &Z* ,Z"(" O (' Z),Z ) z*.Z7( ) O_.'.I( . Z)Z ) ( 'Z(.)&/ z-I'2) Z(Z
YT Ry ".,( M0Zz'(0-'( .Z&'«w & ( 0z'(0-'( .z&'& (* .z :'Z) . z

- )( . Z .Z98hz - )( . Z .Z98hz , .&Z(0-1( Z
8z L[<;88 B8EMZ L[;88 B8MZ
9Z [9A8®B8Z L[9:?B:?MZ L[9;ABAMZ L[9;CAAEB MZ
Z [9=:B88Z L[9B=MZ L[BA=MZ L[A=B8MZ
Z [9:A B8Z [A=B:?Z [[@B;9Z [[C@;983Z
<Z [@=B8z [9=;B;:Zz [<@B?Z [<Cam8z
=z [@B8z [97=BA:Z [<>B<9Z [<C><988Z
>Z [@B8z [9@9B<;Z [<9B>z [<C9>>8BZ

(Z'z ) "(&  32)&CZ .,Z\Z )-Z) Z.1Z'(""&Z"0-'( .Z"-Z*"CZ.Z*""Z -1Z &N-Z
) Z1z"(0-'( .Z) "(&&3Z , -BZ "&&Z.BZ"(, -Z.Z Z) z.z"(0-'( .Z-Z&(Z-Z. 3Z
, Z¥)-" "0BZ.Z-)'Z¥)"( .CZ.Z0&/Z) Z ((Z" Z, L(-Z1"(Z)Z , 828&7) 2.12"(0-'( .Z

2. AZ'BZ9<BZ)  ( )-Z



-1 wZ1Z )-Z) Z +M(ZZ( 1Z'(0-'( Z(Z'Z Z .-zt MzZizZrmez 2)z.1z
"(0-'(  .BAZ.I"-Z 2"&CZ.IZ)*"&Z&" Z)Z.1Z"(0-'( .Z"-Z<Z* ") -Z1"1ZZ), -*)("(Z* P
-(.Z0&IZ-17) Z ((-Z) 0.Z(Z'( "C.zZ(",Z)  Z* .&Z'(0-'( .Z + &Z)Z[<C@B8BZ

""" K- KO-"& %K+ )% &'-K K (+K'K"/ -&-KO™IK"++ % +K)+"("K JK %(0,Z!Z&-Z .P

), 32)2"0-'( ~Z )", Z,Z)-Z1)-Z Az &NZ* .. (-Z, ZI"+/BZ! .Z"-CZ.1Z-1Z
&NZ* .. (Z )Z (Z"(0-'( .Z)( Z)Z3 z"z" , (.z)@Z.!z-'z'( 0-'( .Z)( Z.1)Z
3 -Cz., Z3 ,-CZ(Z-)Z)(BZ )Z"&&-.,.Z.1"-Z.3*Z) 2'0-'( .CO(" .,ZZ' (, 37)1(,Z1)Z
lyz®e, o -zl(zr-z ™(z)zx, )Z-, 0" -Z)Z/|-) -BZ!Z Az &Nz ..z )z.z
Tz "-Z1"0ZZ *.&Z*, 1-Z )&&L Z 3Z.), Z3 Z) Z( , &Z)-.( .Z -1Z &N-z1"1Z
Nz ., -Z 32:=hz*Z3 ,R)-& 3Z [-Z) Z,*"-Z1Z&)Z -21Z '(Z %Z 1-)Z
" -Z/(2)& Z' (-2 , --BZ (z!1z3 z1Z'™(Zz"-Z, *& CZ.1z2)&Z'"(Z (ZZ
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16 Homogeneus Liquidity and Cuency

LINDON ROBISON
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Figur e 16.2. he consumer price inde x for all the U.S. letting aver age prices between 1982-84 equal 100.
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Figur e 16.3. 10-year Treasury constant maturity inter est rate, U.S., 1988 b 2018
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Figur e 16.4. Hstoric P E ratios for stocks described on the Standar d and PoorOs ®ck Exchange. (Earnings are
estimated based on a lagged 10-year average.)

Figur e 16.5. Hstoric P E ratios f or UK housing stock.
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Figur e 16.6. Exhange Rate: Pound Sterling to US Dollar
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Comparing the Actuarial Rate, Annuaréentag Rate (APR),
and Effetive Inteest Rate
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Table 171. knding an eff ecti ve inter est r ate com pounded quarter ly.
Open Table 171 in Micr osoft Ex cel.
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Table 172. Finding an eff ecti ve inter est r ate com pounded mon thly.
Open Table 172 in M icr osoft Ex cel.
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Table 173. Finding an eff ective inter est r ate com pounded con tin uously.
Open Table 173 in M icr osoft Ex cel
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Constant Byment Loans
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Table 174. Fnding the Loan A mountin a Constan t Payment Loan
Open Table 174 in M icr osoft Ex cel
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Table 175. FAnding the Constan t Loan P ayment
Open Table 175 in M icr osoft Ex cel
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Table 176. FAnding the N umber o f Payments r equir ed to Retir e a Loan
Open Table 176 in M icr osoft Ex cel
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Comparing Inteest Rid, Loan &m, and B/ment Amounts for
Constant Byment Loans
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Table 177. Point elastici ty measur es for loans o f alterna ti ve terms and in ter est r ates.
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Creating an Amortization dble for Constantdyment Loans
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Table 178. FAnding the Loan Principal P aid on the t th Payment
Open Table 178 in M icr osoft Ex cel
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Table 179. Finding the Loan | nter est Paid on the ¢ Payment
Open Table 179 in M icr osoft Ex cel.

B6 fx |~ L9 K:C<C:J ;C=CBMZ
z B z

9z|, .Z 8B=2

Z 'z 9:7

Z | (Z <Z

<Z|*"Z =2

=Z| Z [:=C888Z

6 | ( Z*"Z L[A>SB>Mzr L , . KC*,)C' J(C &MZ

IBZ9BZ) (Z (& 3-"-AZ:;
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) 1, CZIZ'(, -z* 3( 2)ZIASB>Z(Z1Z+(" &z 3'( .Z)Z[<?MB<?E/&Z)Z )-.( .28 (Z
* 3( .2)Z[=?=B,BZ

P\s of Speial Loans

Y(Z(Z, "ZW V), )1(Z * " .3MZ'%Z¥)-" &Z ZY) (Z ))' 3z(z-  --1&Z ")-BZ
Y  M-z-&&,Z)  Z* "&Z&)(Z. ( '( Z)Z( ),  Z1Z9.( "&ZI3,Z)ZH, !-Z1"Z

x Yl -BZ!-Z' 3Z(& Z ) -, 3Z'(, -Z .Z&)(-CZ-%™Z*3'( .Z&)(-CZ-%"*Z*"("* &Z* 3P
"( .Z&) (-CZQ' &Z"( ., -Z, .Z& (-CZ(Z &&)Z* 3'( .Z&(Bz.,z™-z "-z' 3Z1(.Z)Z
2¢(Z1"z2"( 0-'( .Z -Z(Z( z)z, “(( z."z&(-cz)z , --2'@2Z"(., -Z, .-Z' 3Z
* 0" Z1'Z(Z'( (."0Z)Z, "(( BZ), /( .&3CZ&&Z)-Z-* "&Z&)(-Z (Z Z(& 34 Z-(Z Z

Y&Z 0&* Z ,& BZZ)-".Z)Z( "-Z(Z )--Z) Z-0, &Z-* "&Z&)(-Z'(Z1! .Z)&&)L-BZ

Conesionary Inteest Rate Loans

zZ) -, 3z'(, -z, .Z& (Z"-z)(z1)-Z'( ., -Z, .Z"-Z &1Z.1Z', %.Z'(, -Z, .BZ , Z
1212y 2V( Z(2)&Z&)(Z)ZZ( 12)(Z .Z228& ,Z'(., -Z, .CZ.!, Z1)I&( W.Z&&Z Z'/1Z
)yZzZ ""Z)ZZ BZ )1 0,C3( -, 3z, -Z, .Z&(-Z, Z).(Z"( 08 Z"(Z., P) -BZ
)Z 2"*&CZZ ) -"), 32", -Z, .Z&@Z' 32Z) , Z-Z(Z'( (."0Z)Z'% ZZ&)(P.,Z
¥, 1-R(Z.12), Y1,Z1 ( -Z)Z ."(Z2"Z2.1Z Z) z.12&)(2"Z, *I, Z2"Z.Z"(0-. P
"( MZI"1.Z )-HZ, CZ-)-z) Zlz ) 3z!-Z 2,. Z)1(1, z* I, Z2)@Z'(., -Z, .-BZ
1.2"), z)z, "(( CZ),)1 ,z/-z* 3zz*, (. 2Z)Z12&(Z)Z, "(( BZZ.!-Z'(-.( CZ
Y )1 ,-Z' 3Z1( .Z)Z%(1CZ1l.Z*, (. Z)Z.Z& (CZ¥'(.-CZ(Z. 3Z ), Z.)Z* 3Z (Z-"&&Z
%P 0( HZ

I+ K- )K (K /% K (L, + 2K"-+ -K+-K%(',>Z)Z 0& .Z2Z ) -\, 3Z'(, -Z, .Z
&) (CZ1Z)&&)\Z.\, Z-.*BZ "-CzZ1Z "(Z.1Z&) (Z* 3 ( .Z2)z.!z ) -\, 32", -Z, .Z&)(BZ
NCz1 z"(z'z2) Z!Z) -, 3Z2&(Z*3'( .~zZ-"(z" 1,22, %.Z'(, -Z .2)Z)Z
(., -Z, .2)(Z!2))" "(&zZ& (Z-Z'Z (W -Z BZ(z!' Cz1z“(z!z z) zZ!z ) -, 3Z
"(., -Z, .28 (Z 3Z+4. M(Z,)Z1Z2& (Z'ZZ) z.1Z ) -, 32, -Z, .Z& (BZ Z() 1Z

"&&J-., .Z!) 1Z)Z 0& .Z ) -, 3Z'(, -Z, .Z&) (-BZ

1 &)% K5>95K ™ K-I K K(KK (" ,,"( + 2K"- + -K+-K%('>Z/**)-Z.!  Z3/z1 ( .Z)ZI13ZZ- Z
Z1Y-Z*"  7"-Z&'-.Z Z[@8BSB2AZ( ), Z3IZ)Z'% Z.Z*, '-CZ\Z Z-&-*-)(2) -Z
3zz ) -, 3Z'(, -Z, .Z&) (Z) ZZZ9hZ1"&Z.1Z)*), I(" .3Z)--Z) Z *' .&C2BZ CZ"-Z+K
rZ@hBZ.1Z&) (Z"-2)Z Z, *"Z) 0,Z "0Z3 -Z) Z)( .&3Z*3'( .-CZBZ-%DZz1l .Z"-Z.Z Z) Z.Z
) =), 3Z,.Z8& (HZ)Z™ 1.Z&)Z-%DZ)( (Z )zZ!Z Z) Z.\zZl- Z Z&(CZ1 .Z"-Z.Z

J&Z*" ) Z1Z- Z HZ

< <ZAZ'BZ9BZ) (Z (& 3-"-



)Z"(Z120 &/Z) Z.1Z-&& WZ)( "), 3Z'(, -Z, .Z&)(CZ1Z)&&NZ.!Z! ~ Z-.*Z).&( Z ,P
&' BZ-Cz-"(z2 &Z'(("&Z-*, -1  .CZIZ &/& .Z1Z&(Z* 3'( .ZL MZ) z1Z ) -")(, 3z
(., -Z, .28 (Z(Z, ¥, 2Z, -1&-Z"(Z &Z9BI8Z &) BZ

Table 1710 Finding the loan pa yment for a concessionar y in ter est r ate loan f or $8,000 at a concessionar y r ate
of 1%, repaid wi th f ive years of mon thl y paymen ts.
Open Table 1710 in Micr osoft Ex cel.

B4 fx [ L9 K:C:J ;C=CBMZ
z B VA

9z, .z 88971

Z |z 9:7

Z | (Z =7

4 |* z L[9>B=M2 L , . KC' J(C GMZ

=Z| Z [@888 B8Z

12 &1& ")(-Z "(Z.! .ZZ& (Z* 3 ( .Z)Z[9>B=ZL* .MZ"-Z-""( .Z)Z,* 3Z (Z[@8B8Z&)(ZL MZZ
(Z Z) z9hzZL. MCZIZ')( .1&3Z*3'( .-ZL MZ),Z "0Z3 ,-ZL(MBZ

SZ 12 (20 Z ) ), 32, -Z, .Z& (Z* 3 ( -ZI(Z.1Z), )1 WZ Z) Z@hK9:BZ
'Z, -1&-Z, Z-I""4 Z'(Z &Z9B99Z &)BZ

Table 1711. fnding the pr esent value of an $8,000 loan a t a concessionar vy in ter est r ate 8%, for mon thly
payment of $136.75 for f ive year.
Open Table 1711 in Micr osoft Ex cel.

BS fx |*L9 K:C:J ;C<CBMZ
Z B z

9z, .Z sB@L

Z |'Z 9:7

Z | =7

4 [* Z L[9;>B=MZ

=Z| Z [>C<<B;82~ L , . KC' J(C* .C&MZ

1z &/1& M(-Z, ), . Z'(Z &Z9B99LZ.! .Z.Z* -( .Z0&Z) Z.Z ) "), 3Z'(, -Z, .Z
&) (2) Z[@8B8Z"-Z+/ &Z.)Z[>C@<<B:BZ

A2 Z &I& .-ZVZ Z )Z1Z ) -, 32, -Z, .Z&(Z 3Z-. M(Z,)Z!2)" "(&Z
&) (2) Z[@8B8Z.!Z"- )( . Z* -( .Z0&IZ) Z.1Z ) -")Z'( ., -Z&) (Z + &Z.)Z[>G<<Z(Z "(-DZ

Lopogiy PV = $8,000 — $6, 744.30 = $1,255.70
( Z30Z%() 1z.!Z z) z.1z ) -, 3Z,.Z&(CZ¥Z (Z( )" .R 1"8&&Z.!Z-&& Z8&).Z.Z

xv 732, z1@2Z\Z Z) Z1Z ) "), 3Z,.2&) (Z"Z3/z* )0" Z3).,Z) 1Z "(("(2),2* 3Z
1"1Z -1 HZ

IBZ9BZ) (Z (& 3-"- AZ&:=


https://openbooks.lib.msu.edu/app/uploads/sites/25/2021/01/Table_17-10_LoanPayment_ConcessionaryInterest.xlsx
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The Refinan@ Roblem

Z)yZ  "("&z. (- MEZ-z)z, "(("(2) zzZ)-( .z*3( .Z& (BZZ.Zl, ( .Z, -Z
, L Z"Z&-ZN(ZNZ'( ., -Z, .Z)Z)( WL 2"-"(Z&(CZZ, )(&Z), )1.zZ1)&Z, "(( BZlZ
11 2"z, "(("(2, +I", -ZzZ Czz*, (. 2)Z1Z( 128&)(CZ)Z z*"Z .Z.1Z&)(Z&)-"( HZ Z1 ( .Z
)Z%()1Z1! Z1Z), )1.Z (Z ) Z)Z* 3Z-ZZ "(("(Z )-CZ),Z%"( -Z) Z.1 Z&) (CZ)Z, %ZO0(BZ
"("Z, %PO0@Z¥'( .-z"-z1! Z1Z)Z( 2.BZ Z1'&&ZI/-Z -Z)I,Z-., M(Z¥"( .Z1Z(' -Z'(  .)P
| Z'()Z1Z*, 0")-Z 2%&BZ

1z, "(( Z*)&'Z-Z& ,®Z(Z Z* )&'BZ .-Z)&.N)(Z, +I" -Z.\ z1z"( "3z1Z ('(Z
(z'&&( "(z'(0-'( .-Bz'z (.z'@Z!"z -Z7-z1Z), )1.Z/, (.Z& (BZ'Z'&&( ,Z"-Z

1z( 1z&) (Z1"1z"-z, | Z'(., -Z, .Z(Z®( ~Z', Z)Z&)-Z.Z& (BZ ! Z.1Z), )1 .Z
1"88&7,(Z)(Z.12&) (2"2().Z, &O0(.Z!, Z 1-Z1 Z-I'Z.! Z)-Z [((-Z1'&8&Z Z.1Z-'Z
&-z) z1! 1z) 3z,z"(( zZ1".z1zZ( 128 2.z ) "(Z)Z Z “((  Z1".1Z12)&Z&)(BZ
1 &%KSEK" ™K+  $F/K)("K (K K+""' K (,-"-K)2& -K%("> z)z&0z2z, "(( Z
x )&'Z1" IZ¥( -CZ1Z, )("4 Z) Z1Z, % 0(Z)'( -~Z)MZ/ .Z1Z )-2) Z, "(("(Z!Z8&) (Z
1"0z21Z z) 21z, "(( Z& (BZ .Z1Z&) (ZL gMZ.™-Z¥"( -Z!,  Z)Z, "(( Z.!Z&) (Z + &Z

1z z) z1Z( 1Z&(BZ ."(Z, "(((Z )--Z +&z)Z\Z Z) z.Z( 1Z&) (CZI-(Z .Z,)Z
2'*&79? B=Z¥Z1'".DZ

Lopo:ig@@Lo = NPV (new loan) = $1,255.70

1(Z)& 0'(Z)Z9"( -Z2*2-zZ*, (. 2)Z1Z, "(( Z& (CZ1Z"0" Z).Z-" -Z) Z+ .")(Z97B9:Z
32128 (Z)( .ZsZZ "(DZ

_ NPV(new loan)  $1,255.70
Lgsgmp_ Lo ~$8,000

=15.7%

(Z1), -CZ+ ")(ZLI9BIMZ™/. -Z.1 Z*)'( -Z1Z (Z* 32)Z, "(( Z(@Z 2-"(2&)(@Z .ZzZ) -P
N, 32, -Z, .Z(Z-"&8&Z, %ZO(BZ(Z."-Z 2*&CZ, %P 0(Z*)"( .-Z +/ &Z9=BBZ

Modelated Payment Loans

y .m-Czi Z), )1Z)z(, - Z&'+/"".3BZ&&Z)Z' "IZ"4 Z"'-Z) .(Z Z0,) "&".32)Z -Z
oz .2)Z0.Z )(" Z1" 1z 2*(--BZ!"-Z' (-z.! zz"' WL&"/""3Z' -, -Z-1Z2-Z.Z
L, (.Z,."ZLMZ)z1z"-P"( ., -P ( ZL MZ,.Z' 3Z&)ZQ3Z-"("" (.8Z0,Z"CZ, P
M(z&'+"".3Z( R Z2,2) .z, - Z1".2%(, - Z), )1'(-BZ(Z>) M-CZ), )1 .,Z
3Z **&37),28) (-Z l-212)"  "(&2&) (Z1-Z1,..(Z )ZZ!'z-), .,z*"Z.)@Z.!z2'( 0- P
"(oMZx)/ o r0Zz&'Z, M(Zzv 1z .1 (Z0Z.,Z)  Z'(("(z(z%, )I'(Z o -Z) Z

<> ZZ\BZ9BZ) (Z (& 3-"-



1Z "Bz ! .02Z!Z -Cz&+/""3Z) (Z 3Z,+" Z1Z "'z)z, ( )" .z!Z.)-Z) z.!"Z
&) (-Z1" 121" & ( -2)Z-)& 0Z&"+/"".3Z( -BZ

UK K% JK-+&Z)( 22 L ZF 3( Z&@Z ( Z)zZ, | Z™ " .Z&+"".3Z
( -BZ ZI-Z-Z),Z 2%&CZ.)Z&)(Z -." Z'(Z2%&Z29? BBR."-Z -2.1Z, +" Z* 3( .Z
1-Z)(Z)Z + &Z[999B::ByZ™*, )0Z&"+"".3CZ-**)-2.1Z),, )1 .Z-%-Z.!Z&( ,2)Z"(, ~-Z.Z

.'Z)  Z1Z8&)(Z 3Z9:Z)( J&3Z*3'( -BZ ! Z1)&Z Z.1Z( 1Z&)(Z* 3'( .HZ-)&0%(Z.1z2 &z
zZI(  "Z, J(Dz

Loposd M T (rate, nper, PV, ,0) = PMT(.01,72,5000,,0) = $97.75.

)1Z Z&) (Z* 3'( .Z) Z[AMB=Z1"8&Z\ Z Z&) (Z) Z[=@88Z1".12?:Z* 3'( .-Z, 1. Z.!(Z>8Z* 3'( .Z
Z(@Z ./"&Z, .Z)Z9BZ1Z& Z*3( .Zz"Z,l Z,6)Z[999B:Z .)Z[AM=BZZ.I"-Z 2'“*&CZ

122", - Z 329:C27>8Z")( 1-z)z?:Z')( )-Z)z:i8hzir&z.z* 3( Z , - Z 3Z
NL[999BP[AMB=MK[999BIZ ZO:hZ (Z.! Z & -." " .3Z)Z. 'Z"-Z:8hK9:hZ),Z9B >?hZ)*,  Z.I"-Z, -1&Z1" .1Z
D-Z'2Z &Z9BZ.Z!Z'(.- )2 Z)&'(Z Z 379hZ(Z,)12& & Z>8BZ (Z3/z 2*&"(Z1! 3Z
Lozezzt , ( 2.)Z21Z, -1&-Z) 0Z(Z)-Z'@Z = &Z9MHZL'(.DZ(Z3)Z, &&Z1Z" , ( Z
A (@Z&-"" .32 -, Z .ZZ9'(.Z0--Z&-"" .3Z -, 2)0,Z-)Z( ., 0&HMZ
$MK) 2& - K 'K,-. -K%(',> 2} m-czl z), )1ZK-Z)Z ) Z™ " L Z&"+"".3Z

( -Cz2* Mz! Z) MZ'@ZN\ZI),  Z)Z&+"" .3Z1'&&Z") 0Z(Z&&)1Z/-Z.)Z, * 3Z)/,Z&) (-BZ
Nz @Z( (.r0z 2%--2)zZ'( 3Z-/( -~Z1)-Z'( (."0Z)Z), )1(Z"-Z)Z & 3Z'%"(Z'( ., -Z
(2& (z* 3'( -z "&z..Z, | (Z,)Z-1)&BZ

y(-Z)  Z &3Z'(, -Z(Z*"("™&z* 3 ( .-Czlz, Z)Z-Z%"“Z*3'( .Z&(-BZ!Z .., ."0Z P
1, Z) ZZ-%"Z*3'( .Z&) (Z"-Z.! ZJIZ) W.ZDZ)Z'% Z* 3'( .-z "&Z..Z, | ."\(BZ!'Z().Z
Nz Z ., Z) Z1-z&) (Z'-Z.) Z'(, -Z"Z &  ."(Z) 0,Z.))-Z* ") -Z.! 2312, 20.Z%"(Z

* 3( -Bzlz 2)Z IN& MZ(., -Z )-Z-Z) Z1Z*'(™*&zZ& (Z &(  Z"-Z'(, (R 3)iZ
L Z2'Z  .Z), )1(Z)z* 3Z1Z'(., -Z )--Z)(Z3 ).Z&) (BZ

1 &)% K53>K (+0" K-(K% +>Z/*-23 )z)."@Z z-/ (  .Z&)(Z) Z[9:®88Z.)Z ) 0,Z3)/,Z2&-Z3 Z
) Z-0)&(Z 2*(--BZ )z* 3 ( -Z,Z +I' Z1"(Z3 ),z&-Z3 Z'@Z-\)&BzZ ..z, | .")Z3)Z

L Z, H" Z)Z,* 3Z.2&)(Z*&-Z [I1& . Z'(., -Z)0,2;Z3 -Z) Z')( .&3Z*3'( .-BZ-I'Z
1z, %z, -Z, .Z"-ZB=hzl"iz"-z.1z'(., -Z, .Z',  Z)Z3).Z-1 ( .Z& (BZ! .Z"-Z.Z
7)) zI“z& Bz ! .z-z!Z  "0Z, .Z)(Z.!Z&( HZ!Z™&'(Z )Z.!-Z8) (Z"-Z - z'z"l, z
9BIBZ

IBZ9BZ) (Z (& 3-"- AZ&:?



Figur e 17.1. ie payment timeline f or a 12-month skip payment loan with thr  ee years of
payments.

*797),Z (& 34"(Z) Z-%"Z* 3'( .Z&)(Z"-Z)Z(zZ)\z* 3 ( .ZZ)ZZ Z) 02l Z3 -z "(P

((z29Z) 1z .z1z&(Z1 -Z)."( BZ!'zZYW( .2)Z.1Z&(Z)Z Z, *"Z  "(((Z2'@) .1z
-279;7"-Z[98B8LIB?=MCZ.1 2),"(&Z Y( .Z*&I-Z"(, -Z!, -BZ"-Z")( .Z'0-Z Z, *"Z1" 1Z>Z
* 3( -Z2.2@2Z'(., -Z, .Z) ZB=hK9:Z"ZB:=hBZ | .Z'% -Z.Z-)&.")(Z.)Z.\"-2&) (Z"( ., -"(Z"-Z
L Z1Z, 2"("(Z) Z)&LYZ -2 1z1z1, Z-.("(Z .Z"z*"zZ -229Z1', Z1ZYW( = .Z)Z
Z, *"Z +&Z1Z" (. 208&/Z) Z*3( -2 .Z)1Z "(((Z) Z2)Z2& (Z) .292)Z.Z(Z) Z
& (Z) JZ9BZ Z - Z1Z)&MZ-(Z(Z2 &z*, - DZ

z

Table 1712. knding the loan pa yment on a skip pa yment loan.
Open Table 1712 in Micr osoft Ex cel.

B4 fx [ L9 K:C:J ;C=CBMZ
VA B VA

9z|, .z 8mB?=71

Z |z 9:7

Z | (2 Z

4 [* Z L[<89B:?MZ L , . K'C' J(C GMZ

=Z| Z [9:CA88B8Z| [9:CAB8Z"Z8B-ZJZ[98B8Z

12 &I& M)(-Z "(Z.) .Z)Z,* 3ZZ)P3 Z-%“Z*3'( .Z&(Z)Z Z,*"Z) 0,Z., Z3 -Z) Z
Y 1&3Z*3( -z .Z(@Z'(., -Z, .Z) ZB=hz"-z+/&Z.)Z[<89B:BZ Z' 3Z Z'(., -. Z'(Z1l .Z1)/&Z
1 0Z (Z!Z& (Z* 3'( .Z'Z*"Z) 0,Z),Z3 R 1"N.Z)(Z3 .,Z) Z-%"™* Z* 3'( .-HZ -)&OP
"(Z2)Z2 &Z*3'( .Z*)&'Z 3Z*& "(Z Z) Z[9:®88Z1".Z[9:CA88Z (Z' 27Z1".1Z' 2&CZT "(DZ

<:@AZ'BZ9BZ) (Z (& 3--
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Table 1713. Bnding the loan pa yment on the loan wi thou t skipping pa yments.
Open Table 1713 in Micr osoft Ex cel.

B4 fx |~ L9 K:C:J ;C=CBMZ
z B z

9z|, .Z 8B?=1

Z |z 9:7

Z | (Z <Z

4 |* Z L:A8B9=MZ L , . KC' J(C GMZ

=Z| z [9:C388 B8Z
%"+ (2Z2)(2Z3 ,Z) Z* 3 ( .-Z&Z)Z(Z'(, -Z* 3'( .Z,))Z[A8 B9=Z.)Z[<89BBZ -Z.!Z™ "z
"(, -Z"(Z&+I"".3Z2+/&Z2.)2.\Z , - Z&"+/"".320,2.1Z., Z3 -Z2) Zz,* 3( Hz z (WZ
-r ,z! z+/-"(Cz!'z -z "(("&Z'( -Z (Z2)z'-z - z)Z Y- H( -Z) 2)( W'(( P
"&Z)" -BZ

"(&&8Czx¥ -%Dbz1!.z"-z!'z" , ( Z .1 (Z.!Z M0zi(., -Z, .Z)Z1Z)&Z (Z( 17&) (Hz
', z2"-z()zZz" , ( CZ)GZ (Z3)lz 2*&"(Z1! 3HZ),Z.!Z-'Z, )Z) Z1z)( W.ZUi( Z -Z
uzr z,(o-'( Zz(z"- W .z.zlz-'z*( ., -Z, .BZ +""(ZZ-%"Z* 3'( Z2&)((Z .Z.\Z

%.Z"(, -Z, .Z' 3Z"(, -ZIl, Z -1Z &NZ)&" M\(-CZlZ".Z)-( W.Z!( zlzZ Z) Z.Z
&) (BZ

Disguisd Interest Rate Loans

(2) Z1Z18&( -Z "(("&Z'( Z ZU@EZ ) (Z),  )1(Z (-Zm-Z%() 1'(Z.1Z
18&Z )-2Z) Z),, Y)1'(R), CzZ-. Z(.!.Z1  3CZ%W'(Z.Z roz z'(., -z, .BZ) M-z
&( -2) Z&(-Z! z"-I-721Z, &Z)-Z) Z."Z8&) (-BZ Z &&Z&) (-z1'Z"-I- Z'(., -Z, .-CZ

ez, -Z, .Z&)(-BZ

ez, -Z, .Z8&(-Z! 0z  r0Z'(., -Z, .-ZMN@Z, Z* -( . Z'(Z.!Z&)(Z -,"*")\(BZ

)Z 2"&CZ"( ., -Z )-Z (Z Z. . Z"@Z)ZU(" r&zZ* ) CzZ, 1"(Z.)Z 18Z&)(Z W Z
"0 Z 3z1Z), )1 ,ZLZ" )( .Z& (MRBZ, -Z (Z Z!, Z-Zh  1212)" "(&Z&) (Z &( Z
1-2)-.("(Z., Y 0.Z1Z& Z) Z.1Z&) (ZL(Z P)Z& ( MBZ&. ("0&CZ.!1Z&(.,Z (Z!, Z
Z8)(Z &)-"(Z Cz,/"(Z.Z 18&Z8)(Z &( Z, "0 Z 3Z.1Z), )1,BZ ".")(&&3CZ.Z"(, P
-Z (Z )9I(Z), Z, +H( .821(@2Z& (Z* 3( -2) I, BZ 12) z!-Z  1-Z1"&&Z"(, -Z.Z
r0z(., -z, .Z) 0z1z-. . z'(., -Z, .BZ)(-".,Z- O, &z3*-Z) z"-I"- Z(., -Z, .Z
&) (-BZ

"(K%(S> ZZ), )1.,Z%, ) 1-Z1Z& (.2 )ZZ&)(2) ZgZ),Z& Z,))-BZ!Z), )1 .Z& (Z
L Zaz- . 2., -Z, .22 Z'(., -Z, .Z-ZBZ'(Z.\Z), )1 .,Z*%ZFZ)Z! %Z)Z

I"-7&) (CZ.!Z"( .Z'Z, "0 -Z + &Z)(&3DZ

IBZ9BZ) (Z (& 3-"-AZ:A
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L959:M§d =L(1- Tdn)

1ZYW( Z)Z1Z&)(Z, +-.  Z&-Z.1Z-. . Z'(., -Z, .ZM™-Z.1Z.2) z.1z&) (BZ ( 1"&CZ
1Z ). ( .2& @Z* 3'( .Z"-Z&l& . Z-DZ

Lo

p—

LOBOMZ mn
Z &I& .Z1Z  Z-)" . z1"1Z1Z&)(CZ., Z*3( ~Z)ZW zZZ'Z) 3Z1, Z-)" . Z

1"02Z ). ( .Z*3( .Z& (2! .Z, ", -ZZ*"("*&Z) ZgBZ
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18 Land Investments

LINDON ROBISON
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Figur e 18.1. ¥ar-to-year changes in f armland values.

Figur e 18.2. ¥ar-to-year changes in housing prices.
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Figur e 18.3. Real home loan inter est rates.
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Other Factors Contributing to Aset Liquidity

L 2'@((Z )z )ZI 3,-Z(Z-8&&,Z' 3Z&)Z) . 1.Z)Z(Z-  \WZ'&&"+"'3B2).Z
2%&CZZ8&) (Z" Z)Z.!Z) 1(,-™Z) Z/, &-Z Z &1P', %.z'(, -Z, .-Z2 3Z, .2Z1 Z
A (ZlzZ 2z ez Z(Z1Z"("I'Z- &&Z*," BzZ.Z&) (Z!-ZZ/P)P-&Z& [-CZ.Z

<<<AZ'BZ9@BEZ (0-.(



-&&,2"0-Z/*Z-)  I"(Z) Z0&Z.! .z"-z().Z, "0 Z 3z.!z/ 3,z11(z!z'( O0-'( .Z"-Z-)&BZ!-CZ

) -, 32, -Z, .Z&)(-Z1" \ZIP)P-&Z& [--Z' 3Z, .Z'&&"+"'3BZ

L -Z'@()) M@Z 1 @2z 3,Z(Z-8&.Z° 3Z&)Z) . 1.Z)Z(Z-  \Z'&&"+/")3BZ
\@Z. 1)Z.J)-. Z"(-Zz 21( ZZI &Cz.1zZ'()' "Z )-Z, Z'(-"(" " (.R! 3z, &3Z
21(  z"()' M®zZ )1 0,Cz1(Z.1)Z-, ( ~Z 2'( ZzzZl &Cz.z/ 3.zZ1zZ ) Z
I, -Z)Z"™ )0,Z1Z+&" .3Z)Z1Z'( ), ")Z* )0" Z 3Z.Z-&&,BZZ (Z'(0-'( MZ-,0" Z
xm 37".7-'€3Z)-, 0 CZ-zZ1WZ , " Z- Z)Z ,."&4Cz)1(Z.!Z'( )’ MZ )-Z"Z-&&Z(Z
1Z'(0-'( .Z1'&&Z Z'), Z&"+I"BZ/, &-Z&%I- Z -Z)Z., )-CZ1)-Z, '"((Z-, 0" Z * P
"32"-2().Z "&3Z)-, 0 CZ1'&&Z Z& --Z&"+"BZ1Z"-/( Z) ZZ1, ( .3Z"-ZZ"(&Z)Z" ! ,Z+/ &" .3CZ(Z
W-zz1 o, (.32"-Z(Z..*z2)Z, | Z'()) )Z )--Z )Z)z*, )+ "0zl 3,2(Z)Z'(, -Z
1Z&"+"" .32)21Z - .BZ

1Z )2z 1z ) MNZ)zZlzZ- MZ-, 0" Z *" .37 3Z&)Z)( ."[.Z)Z" -Z&'+I"".3BZ
)Z'&&l-.,.CZ Z(1Z - MZ-,0" Z *" .3Z' 3Z Z1&&ZWWBZ ( Z.Z/, &Z"Z/- CZH1l 0, CZ

1z, .8z ) L zAmazaze( (" .32)Z1-Z2 (2 ., Z)ZMZ1, &Z, .-Z(Z™ "z

&'(2"(2.1z0 &Z) z.1Z I, &BZ (Z.1Z).,Z!(CZ ZI- z/, &z1)-z-, 0"z 2, "Z"Z
( ., 8Z*& . 7"7), Z&+"Cz [-Z.!, Z"Z( ,&z*, .Z'()) MZ).Z!Zl, & VZ,'"( P
"(Z *" .3BZ

Z 3Z"*)-8&Z )--BZ "®-&Z )-2"Z.Z )-Z) Z,) 0%(Z
l, &-Z,)z-, 0" z*"z 3z:z/, (.Z)(, BZ)-ZI, &-Z, Z)"&BZ ['&"(-CZ!) 1 0, CZ'-Z

Z"--'& zZ.Z)", &z)-Bzz)z --cz'z'(0-'( .Z2"Z)Z®&/ &Z! Z--'& 3Z(Z
" BZ)-Z/, &-Z1".ZI" 1Z2"*%-&Z )--Z

1Z&"+"" .32)2 |, &-Z"-Z &)Z

"..'& 32,71, (. BZ(Z2%&Z"Z.Z)()(Z ,
)Z )*& .&3Z"&&"+"Z (Z!"(Z'(Z-, 0" z)Z.Z "-Z)1(.ZI( "&Z -.,)3 BZ .(Z2".Z"-Z-"Z

)Z., (- Z1Z) 1(.Z, 1,zZM1(@Z)zZ'( O0-'( .Z-&BzZ2%&-Z) Z/, &-Z1".ZI" 1Z"*)-&Z )--Z

, Z&(Z(ZY)--BZ

I, &-Z1)-ZO0 &Z"(, --Z1" 1Z"Z(Zl-Z, Z &&Z*, " "ZI ~&-BZ/, &-Z1)-Z

0&-z , -z1"1z™z(zZl-Z, Z &&Z * " "ZI &-BzzZ/, &Z1)-720 &IZ'(, --Z
1"1Z"Z (Z1-21'&&Z Z'),  Z&I"Z.1(Z)Z1)-Z0 &/Z &'(-Z1".Z."Z (Z/-CZ1" .Z &&Z
)1, Z&"" 32" .-ZV&Z  )-.( .BZ*, " MZI &-Z* )0"Z, .Z- 1" .32)2&( ,-Z
1(Z *, "Mzl &-Z  [-Z1"Z0 &IZ(Z)Z&( W -Z- 1" .3Z,Z"(, -"(BZ "(&&BCZ&'+P
"3z'-z . Z 3z1! .1,2),20.2"2).2-Z "2z, &-Wz-,0" Z *" .3BZ/, &-Z1))-Z

-, 0"z *" 3z%Z." Z3zZM™zl 0zZz'2 Z* ..(2) Z!( -Z'@Z-,0"Z *" .32(Z (0.Z
$-2)Z1(  -Z'Z)\Z', %.BZ/, &-Z1l)-Z!( z'z-,0"z *" 3z2z."™ Z3Z-Z (Z
$-2)Z'( -Z'@Z!Z', %.*& Z)Z1Z0 &Z) Z-Z-, 0" -BZY-CZ/, &-Z1)-Z-, 0" Z * P

"32"-2"2)Zl-Z, Z), Z&"+["Z.!(Z.)-Z1))-Z-, 0"z *" .32"-Z2&"(%.)Z." BZ

1Z&+"" 32)2Z 1, &Z"Z &)Z"(&( Z 3z.z('.zZ) Z-,0"-zZ1Z/ &Z (Z* )0"BZ
I, &-Z )Z), Z&"Z"Z.1Z13,Z'-Z)*), " "-Z)Z.ZI ~ &-WzZ-,0" -Z.! Z,Z(.Z
0"& &Z.)Z.\Z-8&&,BZZ/, &7"7'), Z&'%&3Z)Z! 0Z/&."*&Z/--Z1 (2" .Z"-Z().Z"2 Z ), *" &&BZ
1&1&Z[-Z  * "&" .32"-Z &)Z."Z)Z.NZ 4" )Z!,  .-"-Z) Z.ZI, &BZZ.Z/I, &Z"Z
&% 3Z'(Z +I"-" ")(CZ¥).( "&Z13,-Z1-Z.% Z"Z),Z& 0Z"BZ/, &-Z"0"-" &Z"(Z +I"".")(CZ)(Z.'Z

IBZ9@BZZ (0-'( .- AZ&<=



)1,ZI(CZ%  )0" Z)*")(-Z ).Z% )* ."0Z/ 3,-BZ! 3Z (Z/ 3ZZ &&)(2)ZZ.(%/&Z)Z -CZZ- %Z)Z
-2),2 2.,/ %&) BZ

"(&8CZ I, &-Z1)-Z-, 0" Z 2., )Z, .Z"Z"2 CZ(Z'( Z", 0," &CZ ,Z&--Z&'+"Z.\(Z

/, &-z1)-z-, 0" Zz2, "\Z .Z-Z0" &BZ ) "\(-Z'(Z-, O" Z *" .32*)0"Z, .Z$- P

"(.Z9.( "&Cz(zM-z, | ziz" ,( -Z'Z*, *"(-Z .1 (Z/ 3,Z(Z-&&,BZ ), )0, CZ
I, &-Z1)-Z-, 0" Z 2., MZ .-20,3Z.(Z)Z 0Z/&"&Z/--CZ1"&Z.))-Z1" 1Z"2 Z-, 0" Z

2., "Z, .-Z2.(2)Zz"( &Pl-Zl, &-BZ

Maximum Bid (Minimum Sell) Landiée Models with dxes

2.2, 20 12'(..)  Z'()2),Z'2"IZ"ZL "("1Z- &&MZ*" Z),2&(Z) &BZ-Z'( ") Z
,&" CZ&(Z"Z-1$ .Z)ZZ1" Z0 " .32)Z.2-CZ().Z &&ZI1I"1Z, Z™)- Z)Z)!.Z-  .-BZ).Z
%'(-2) 2.2-21-Z2Z )", Z'@NZ2"IZ"zZL  "("'Z-&&MZ*"'  Z)Z&(Z') &DZ "-CZ.!Z
Az &NZ-, 'Z"-z.2 Z Z1Z 0, Z'( )Z.2Z, .Z BZ )CZ.Z)*), " .3Z)-Z) Z * .&2&K
"Z 2% - Z)Z(Z ., P.2Z BZ"( Z.MZ" )( Z,.Z' 3Z, & .Z.Z)™), (" .3Z2)-Z) Z *"P
&Z )" . Z1"1z"(0-'( -z Z (Z))Z *.&Z "(-Z(Z -CZ.1Z.2Z, .Z"-Z BZ!",CZ*)* P
,.32.2-ZLyMZ Z().1,2.2Z !, Z "(-Z1Z',  %.Z*" Z)Z&(Z"@Z 'Z*,)BZ-CZ& (W -Z
LMz ZE zYZ 11, z*")-Z'-Z Z'(& Z'(Z 1z*"YBZ!Z-/ 32)Z *' .&Z "(-Z'(" P
. Z) Z&(Z* -Z-h&ZY(,  -Z Z1Z-'Z, .Z-Z2&(Z ((-BZ "(&&BCZ)(Z.22(.Z"(& Z
"Z1Z&(Z*" Z) &Z"-Z.2 P-0'(-Z, .Z CZJ/&"(Z, )ZI, &Z* " "BZ!Z, )Z-Z" P
*& R&(Z"Z0.Z )", ZzZ* "&Z'(0-'( .BZ

1K 1"&&K"K+"K  (%KO™-IK 1 >21Z 2*(  Z'2"/Z"Z*+" Z) &z1" 1Z.2 -Z"-Z1".P
.(z-DZ

L9@B::MZ Z

Ro(1+¢9)(1—-T) - WVT,(1-1T)
1 Ve =
(I+¢) 1+ r(1—67)
Ro(1+9)*(1 = T) = V(1 + g)T,(1 = T) _
+ T+ r(1l— 0T =51+ 5
'z Az &NzZ-, 'Z ) ."(-Z.1)Z )y ."Z-"-BZ (Z))Z-"-CZ\Z ) ."Z .),Z-ZL9Z]KMKER|Z

H97QA0Z (2.1 Z-/-Z) Z.!Z.1)Z-"-Z, Z +/&Z)DZ

<<>ZZ'BZ9@BRZ (0-.'(



_Ro(1+9)(1-T)  Ro(1+9)°(1-T)

S, =
YT (1= 07 [1+7r(1—67)2
_ Ry(l+g)(1—1)
LO@BvZ r(1-0T)—g
187
Sy = — WhL(-T) VeQ+9T,(1-T) o
14+ 7(1—0T)] 14 r(1—06T7)]?
__ WnLA-1)
Lo@avZ r(1—-0T)—g
"(&&BCZ-."(ZLIZ]Mg Z+/&Z)Z.!Z-/Z) ZZ(Z .ZZ)& 0°(Z)Z § CZ!Z'2"/Z"Z*" 71"z

.2 -7) 2&(Z (Z Z1" ..(z-DZ

o Roll +9)(1-T)
L9@B:ﬂvlg [r(1—=0T) —gl(1+c)+Tp(1-T)

Z"-7-"8&87Z\2Z7) Z.1Z1&&( "(Z"(0-'( .Z2'@Z+ M(ZLI@B9Z"-Z, -( . Z 3Z.!Z2" )( . Z
., P.2Z 17 &Nz-, '71"&Z.Z (,2"-217'2"1Z" Z*" 7*&/-Z &)-"(Z -CZA"1Z (-Z
1z N .Z,.Z+42"02rFZ2)2 4, 20z YZ o ((Z], &BZ

Example 18.3Z 1'&&K"K+" KO"-IK 1 >ZZ'( 0-),2"-Z'( ., -. Z'(Z/3'(ZZ,)Z /BZ ), "(Z
)Z'Z "(("&z-. .'( .~-Cz&-73Z1Z.'Z (, . ZZ( .Z-Z,  "-Z) Z[<@888BZ-Z .Z'(" P
L Z) Z(.Z 42, A(Z' 0Z (Z,)1(Z .Z>hz*Z3 ,BZ!Z'(0-)W-Z)*), (" .3Z)-Z) Z * P
" &Z"-Z99NCZ (Z &)-"(Z -Z),Z)Z., (- )Z, Z:hBZ!Z"( 0-)W-Z"()Z.2Z, % .Z"-Z:8hCZ.'Z
* Y .32.2Z"-Z:hCZ (Z1Z -I'Z.!  .ZKZB=BZ"(Z + .)(ZL9@B:=MCZ.\Z'2"/Z"Z*" Z)Z.Z
2"z

B $48,000(1.06)(1 — .3) _ $35,616
- {111 = (.75)(.3)] — .06} (1 +.03) +.02(1 —.3)  .026 + .014
LO@BvZ — $890, 400

‘/Ob

IK % K"K , K&( %>KZ1'8&Z 3( 0("( .Z& ,Z)(Z.)Z "(Z.)Z0 &'Z) 71! .Z.Z-&& Z1'&&Z- ™ Z
" Z) Z-&&"(Z!"-2),2',2&(Z(Z ) "("(Z)Z 2., .Z-,0" -Z,)yZ" BAZ.!-Z -Z.), Z,Z(Z
L MZ )--CZ(Z* Y, 3Z.2-Z, Z-)" . Z1".Z"-Z-Z0 & Z-Z)*)-  Z)Z".-Z'2"1Z"Z

IBZO@BRZ (0-'( . AZ<?



x" BZ Z (Z )0 Z.Z0 & Z"(ZI-Z1" 1Z.2 -Z') &CZ ¢/ CZ3Z-."(Z 2Z8Z"(Z+/ .")(ZL9@B:=MBZ!Z
, -1&.2"-DZ

i Rol+g)(1=T)
L9@B:Z\/Ig [r(1—=0T)—g]+T,(1-T)

)Z'&&/-.,.CZ1Z0&I Z"(ZI-Z)) &Z ),Z.\Z*, 0")-Z 2"*&Z"-DZ

$48,000(1.06)(1 — .3)

V= — $913, 230
oemm - 111 — (.75)(.3)] — .06} +.02(1 — .3)
(zZ1  3z2)z'(.,*, .Z1\Z0& Z'(Zl-Z1" 1Z.2 -Z) &Z"-Z.\! .Z7'2*, -( -Z\Z ("(Z- @ .Z)Z.!\Z

-&&,2)Z& (R Z%, -( .20&Z) ZIJ, Z ('(-Z" .Z1)/&Z, "0 CZ*)0" Z.Z&(Z'-( W.Z-)&BZ

K "™&.&K %%K +" K ( %KO™K 1 ,>KIZ"("/'Z- &&Z*" Z') &z1" 1Z.2 -2"-Z-"& Z)Z.)Z
LMz Iz Z) &z1" 1Z.2 -Cz1UZZ 1Z 2 *")(-DZ "-CZ-I'Z.Z-8&&.Z)" "(&BZ) !.Z
"7),2! Z&(Z -Z,)-Z ,&",Z.ZZ*" Z) Zp. BZ!(CZ'Zp. Z-Z&--Z!(2L), Z!( MZ!Z/, ( .Z-&&'(Z
*" 7) Z § CZ.!1Z-&& Z*3-ZL (- MZ*" .&Z "(-Z.2 -ZL, ".-MZZZ,.Z) ZZ"-Z1Z 0O, Z'()Z
.2Z, .2) Z hz),Z BZ

0.1.z" . ( z%z1Z., (- MZ )--BzZ!-Z ).z Z.2&Z * & "(Z 2127 * .&Z
"(-Z.22"Z)(& 3Z*"Z)(Z)Z( Z "(Z,)Z.Z-&Z) Z&(BZ"9@.Z'2"[Z"Z*" Z) &Czl) 1P
0, CZIZ*)*, .32.2Z,.2"Z - Z "(-Z.1Z"( &.M(Z0 & Z"ZI-Z-"( Z., Z"Z0Z (',  %Z

-&&Z*"Z2)Z &", .Z".-Z.27Z0&/ BZ

120 & Z"(Z/-Z1" 1Z.2 -2"-Z1Z1&&( "(Z"(0-'( .Z)Z.!Z-8&&,BZ Z + .Z.1Z . K P.2Z-&Z
x"7)Z1Z0 & Z'(Z/-Z1" 1Z.2 -Z'(Z +/ ")(ZL9@BMBZZ-I" "4  Z.-Z, -I&-Z"(Z + .")(ZL9@BMDZ

(1—8)Vg—[(1—s)V§ — (14 )V%aT
Ro(1+9g)(1-T)

LO@BVE [r(1—=0T) —g] +T,(1 - 1T)
)&0Y(Z )2 §'Z Z"("'Z- 88Z*," z1"12.2 71 z"(DZ
Vs = Vit — (14 c)ViaT
LO@ BV (1 - 3)(1 - aT)
Example 18.4: "&&K %%K +" KO™IK 1 >Z Z)*), ZL ( -Z)Z-8827& Z 'BZ! 371( .Z)Z
%() 1Z.1 "\ Z"("1'Z- &&Z*" z)Z *R)Z\z*"  7z/3,721)&Z( 2)2) Z'Q), Z )Z!'Z)Z

<<@Z'BZ9@BZZ (0-.(



Z-71 &8&Z)Z-&&"(Z-Z.) 3ZDI&Z Z ) "("(Z)Z 'Z.!Z&(BZ Z'-Z&, 3Z&/& . Z1Z, P
& (WZ0&/ Z'(Z/- Z"-Z + &Z.)Z[A9;C;8Z= Z +/ .")(Z9@B:?MBZ I"-2"-Z.1 2% .Z0&/Z) Z.!"Z (, BZ

) (4(Z" -Zv(rZ- &&Z* Z S Z)Z. (- )Z )-Z(Z  *.&Z "(-Z.2 -ZL, ".-MZ-Z
"-Z1&&( ,CZ Z + .-Z.1Z. 1)CZ(Z-)&0-Z )Z"-Z"("I'Z-&&Z*"  Z1"1Z.2 -BZ1Z, -1&Z2"-Z
2%, - Z"(@Z + ")(ZL9@BMBEZ "4"(Z.!1 Z'( ) 1A Z)Z"(Z W -Z"("I'Z-&&Z*"  DZ

8/ 2Z[A9;C;8 CZ2Z;hCZp, 2Z[>88@88 (Z2"ZB<@Z;8hCZ (Z,2Z=hBZ
1Z, -1&Z"-DZ
Vit — (L+e)VhaT  $913,230 — (1.03)($600, 000)(.4)(.3)

1-s)1-al) (.95)[1 — (:4)(.3)]
Lo@BaMmz = 91,003,672

Vg =

& ,8CZ.17/3,2(2-8&,2'(Z2"*&-Z9@B;Z (Z9@B<Z)Y&Z( 0,Z 2!(  Z&(R.Z"("I'Z-&&Z

x" 7) Z[968;,C>7:Z 2 -Z.!Z/ 3,WZ'2"/Z"Z*" Z) Z[@8C<8BZ | .Z1)/&Z! 0Z)Z!( Z
)Z&(Z)Z ) Z&I"R )Z.1Z/ 3,2)Z) Z)\Z-8&&.Z .Z&-Z1"-2)Z)Z"("I'Z- &&Z*" HZ &&CZ
)2)(ZI(CzZ1Z/ 3.Z1)&Z' 0Z)Z 2* .Z'("""&Z ('(-Z, ..Z) (Z[<@C888Bz 2172/ 3,Z )I&Z
"(Z'  (-Z) Z, I"(Z" .~-zZ%)*, .32.2Z,.Bz.,z\zl 3.z )&Z, | Z"-Z.,(- MZ )-Bz.,Z.Z

/ 3.2 3Z10ZZ&L Z)*), " .3Z)-Z.1(Z.Z-&&, Bz.,zZ!( -Cz-'z-z'\( -Z'ZZ(Z CZ
1 0Z'"/)-Z ~Z)ZMZ 2z ZE Z g BZ

Finding the &x Adjustment Coefficient

1Z1)) (" .32)Z -, -z*'(™&Z, +I" -Z! Z ., P.2Z -Z &1Z Z"- )( . Z 3Z(Z ., P.2Z
) .Z, .R'Z)-Z --z1Z Z) zZ1Z (, BZ!Z+-"\(Z'-CZ!) 1Z)z1 z"(Z!Z ., P.2Z Z
1 Z), MN(-Z)Z.Z ., P.2Z \1Z &17) 7!z ( HZ "-CZz1Z-* "3Z1Z (W -Z -1Z &IZ

'Z(Z Z(Z)& 0Z)z.zZ" ) .Z,.2)Z1zZ zZ) z.1z"(0-'( BzzZ,z/l, (. Z! Z
12 0zZ)Y(z'z z) z\Z (.Z2'(ZZ2"Z"ZL m(rZ- &&MZ*" 77 &Z (20 &/ Z'(ZI-Z
N &Z -21Z Z'@Z)-Z) &Z"-Z& 1 3-Z4,)BZ Z ")(-., .Z) 12)z" 21z (W -Z Z
"-Z)Z)Z&Z ) "z, )1.1Z) &Z(Z)(Z )Z), Z)*&" . Z) &Z! Z'(& Z.2 -BZ
Y1Z1 2'(.,) 1 Z.2 -Z()Z + ")(ZL9@B=MCZN&"6Z)(-.( .CZ(Z2* --z!Z .,P.2Z ) ."Z
,)1.17') &z -DZ

IBZO@BEZ (0-'( .- AZ<A



L9@B;:Mz z

v ol +9)(A-T) Ro(1+9)*(1—T)  Ro(1+g)°(1—1T)
07 T+ r(1—07)] [1+r(1—67)2 [1+r(1—67)3
_ Ro(1+9)(1-T)

 r(1-0T)—g

yZ-I"'4a  CZ -2 4+ MZL9@B;MZ -"-ZZ (W -Z ., P.2Z -1Z &JZ-, 'CZ.)(Z H9ZQZ
MZz-z1Z (W -Z ., P.2Z R -Z Z'Z + ")ZL9@B;MZ':2BZ().!.Z1 3Z)Z-""4 Z

1Z, -&-Z) 0Z-2)Z0.Z! .Z.2-Z'Z + M(ZL9@B;MZ(/., &R ((z! .z! 3Z,z'(.)! Z

NZ) Z Z, '"(-Z4 ,)BZ'( Z gZ-Z)1Z-'Z(Z)Z  + .)(-ZL9@B=MZ (ZL9@B;M(Z1+ .Z.!"Z

"V PI(zZ" -Z(Z1" .DZ

Vi — Ro(1+9)(1-T) Ro(1+g)
Lo@ByiZ r(1—-0T)—g (r—2g)
*7)Z.z¥(  .Cz1Z! 0Z().Z* " " Z.1Z0 &Z) ZBZ)1 0, CZZ)Z, +' Z. .Z'-Z0&Z Z')-(Z
"(z-/'zz1 3z.! zH972Q2MZ"-Z2.\Z., P.2Z Z) Z.\Z (w-z .,z2z.22 -1z -/" Zl-"(zz )P

Z,)11Z) &BZ  Z™(Z4'ZZ Z)Z1Z ) ."Z Z &NZ) &ZF(Z  + ") (ZL9@B:MCZ1l"1Z
+/ &-DZ
r —

g=_"9

LoO@BvWZ T

1Z) 0Z -&-Z, Z'(" "0BZ),Z 2Z8Z"(Z/ .")(ZLO@BMCZ' .&Z "(-ZL&)--- MZZ ( ZL&)-MZ1'P
Y.z, MZ( 3Z.2Z)- +/( -BZZlz ), P.2Z Z“-Z+CZ(Z., P.2Z, .Z) ZL9ZQKIZ"*&" -Z -1Z
(Z * .8&Z "(-ZL&)---MZZ.2 Z Z!1Z O, Z'()Z.2Z, .Z CZ1"1z"Z().Z./Z I-Z)(& 3Z
Az, ™.z, Z.2 BZ"( Z *".&Z "(-ZL&---MZ Z ( ZL&-MZZ,.Z CZ-., (Z,)Z +CZ
hCZ'% -Z.2 -Z(l., &zZ"@Z.!Z )y ."Z,)11Z) &z - Z) 0Bz)Z ) "'z! zZzZ) P
"( 2% -2.2 -Z(l., &CZIZ' PI(Z"Z) Z+ M(ZLO@BMZ'-Z-/-"l. Z'()Z + .")ZL9@BMZ.)Z
)."(z!Z, -1&DzZ

s Re(l+9)(1-T) _ Ro(l+g)
- _

wonme UL ()7 oy

<=8ZZ\BZ9@BEZZ (0-.'(




)&&L"(ZZ-"& 2%, ) I, CZ1Z (Z "(Z.!Z0 &/ Z)ZZ'(Z)Z0& Z'(Z-Z) &Z ).Z&(BZ(Z.!-Z -CZ

17+ .Z1zZ" 1P(Z"2) Z1Z0&Z'@Z-2&(Z) &Z)z1z" 1.Z\(Z"2) Z1Z ) .'Z
L )11Z) &BZ1Z(  1Z +/&".3Z (Z Z1" ..(Z-DZ

p = Ro(1+9)(1-T) _ Ro(1+9)
Lo@BvZ [r(1—=0T) —g] +T,(1 = T) r—g

Z ), CZ'@Z+ MZL9@BMZ'-Z.!12 ""( Z) Z% -Z.2 -Z(l., &Z'(Z.!Z&(Z0& Z'(ZI-Z) &Z

-Z"Z(, -z! zZ'zZ  -2)Z.2-2)2Z'Z (W -Z-1Z &1Z, Z +/&83Z) - Z3Z'( -Z'(Z
1zZ" ) .Z,.BZ', ), CZ1Z" )( Z .Z ) "(-Z)Z +&zZ'Z (W -Z BZ Z (Z"(Z'Z
27)Z208& Z"(ZI-2&(Z) &  3Z-)&'(Z )ZZ'(Z + .")(ZLO@BMDZ

r—g+ (/7)1 =T)

0 =
LO@BZ r
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Figur e 18.4. Land values to rent ratios for land in | owa, lllinois, and | ndiana since 1967.
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), )1'(BZ )1 0, CZ&( ,-Z, Z&'%®3Z.)Z, ) ("4 Z. Z&(P.,2& -Z , '( ~-Z*& Z.1Z-'Z
L+ (0 D)(ZNZ ) ML, Z 1Z &7 -7&) (-Z)BZ

(%, K+"$> Z(0-'( 2" 3zZ2*"( Z-(" " (.Z))&- ( Z,%-BZz " ")Cz., Z"-Z
)z %z z1zZ( Z)Z/ &-WzZ-,0" -Z1'&&Z!( Z ), Z.\Z/, &-WzZ-,0"Z *" .32"Z
20 |- BZ,.Z)Z)-Z))&- ( Z(Z-Z"%z' 3zzZ, | zM\) 1z2z&-z, ( '( .Z)ZZ
), ZMmZ*")CZ -+ "&&BZ"Z1Z&-)Z2"-Z&-Z-$ Z)Z))&- ( Z,"-%Z.(Z)Z&- BZ!-Z"-Z
&'&3Z.1Z -71!, Z1Z& - Z +"( Z'-Z& ( .0Z--Z'@).\,zZ "-2),2'()-."-Z(Z1!, z
12"%Z (Z z* 2)0,22( 32&- -BZ

%K) "2K+"$>20.1 2" %Z)  Z(@2) .2z | zN,) 12&-Z, ( '( .Z"-Z1Z"-%ZZ)& P
"(Z"&Z 4™ ( Bzzlz'(Z  )Z-, 0" -Z,)yZZl, ~ &Z"“-Z(.Z- ""( .Z)Z“& 3Z.Z/l, &Z
188&Z."CZ12& - Z (Z, | Z"&Z *" .3Z"%Z3Z&"(Z, .1.z.1(@Z) 1(z.!z/  &BZ,)Z

IBZ9MBZ - - ZAZ&=A



1Z&-)W-Z¥"(.Z)Z0"1CZ1Z/, &Z (Z Z )*& .&3Z"™& 3 Z  [-Z'( 32&- -Z1'&&Z/-Z.\Z
+"(  BZ

(+ %(.+ K+"$2(Z'( 3Z,* .-CZ&"(Z"-Z-"&.Z)Z), )1'(Z -Z" 2% -( ~Z@)& M(Z
yzlz "'z)zZ-"-Z) ZIl, Z -“z* 3( -Bz!, z"-zZ)}(Z"(" " (.Zz" ., ( Z .1 (Z, "(Z
)Z& -Z(Z), )1(Z)z*, '-Z.1Z1, &BZ(Z.!Z -Z) z"(("&zZ" "/&"-CZ.Z&-)Z-"*& 3Z
% -Z %Z1Z +H™( Z  [-212),Z1Z)&-Z)1Z& &Z" &BIZ!Z -Z) ZZ&) (CZ'( "&3Z)Z Z
& (z* 3( -z 3Z-&Z'Z), Z)*& 27), &), z*) "(-BZ

1K /- > 72222 O(. Z 32z"( Z1(Z!Z.,2) 2178 -7"7-)), .,Z1(Z!2&8&) 1 &Z

22 %, " MNYZ*"Z )Z)A(,-"™BZ )1 0,CZ.2Z"(( "0-Z )Z)Z&- Z'1-ZZ2Z, -1&Z)ZZ
&1 ,Z.).&2.2Z1, (Z )Z.Z&- Z(Z&-), BZ!"-z- "\Z"™&-z)! Z!z&-Z, ( '( .Z!-Z
& "M .&3Z&&Y) 7)Z2Z, | "NZ'@Z!Z).&Z)( ~ 2)Z.2-7*"BZ  &-Z)Z- 3CZ.!Z.,(&Z OP

(z, 0 z"™--Z )" DL .Z2)-Z2(Z)-20Z )" [1.ZZ& &Z& -BZ

Net Rresent Cost of lasing versusuRchasing

12 ""YZ)Z& -2),2)Z1 3ZZI, &Z *(-Z)(Z.)Z( Z* -( .Z)-ZL MZ) Z2&-"(Z0 --Z Z

) Z4, 12121, &BZ"( Z1Z-'4 Z(Z™(2) Z1Z -1Z &1 CZ'&/( Z)Z.2-CZ(Z"-%-Z-) P
"oz1"0Z 1 3(Z(Z2& (Z, Z" , (.CZ.3Zx -( Z1)z" , (.Z'0-'( .Z)™), A" "-Z
1Mz, 2'(&Z)Z(& 3-"-Z1-(Z Z) &BZ  (Z.1Z )&&L"(Z"-/-")(CZ.! Z ., P.2Z 11Z 8&NZ7"-Z
), Z"uP $-. CZ(Z)Z* )&'Z"-Z., . Z-Z,%&--BZ

YZ)*,  Z1Z& -Z1" 1Z1Z¥, 1-Z*")(CZlZ  "Z )" 20 -&Z'(Z))Z, )&-R! Z)ZZ&- Z

(Z&-), R(Z "(-Z!Z'2"IZ& -z¢ 3 ( Z'Z)&zZ* 3Z(Z Z'(" ., (.Z .1 (2 !'-(Z
)Z& "(Z!zI, &BZ Z "(Z3zZ-)" "(Z!Z Z) Z.1Z& -ZL MBZ /-Z1 Z,Z-" "(Z
1Z 2) Z12&-CZ -1Z )--Z, Z., . Z-Z%-" "0Z&LCZ(Z'()Z! Z, | -Z1Z )-Z) Z&- P
"(Z2"-Z., . Z-Z( "0Z -1Z &1B2,Z-"*&"" .3CZ¥1'&&Z--'ZZ'2"I'Z ). ( Z&-Z* 3( Z

+/&2)Z BZ'(Z1 2--I'212&  -Z* 3( Z.Z Z-Z-Z CZ\Z&- VL) ( .Z', "(&Z.2Z,.Z"Z
CZ!Z&- VL ), P.22)*), (" .3Z)-2) Z *" .&Z"-KZ(Z!Z&- WL.2Z $-'( Z) ""( Z-Z

z - Z'(Z1* ,Z99BZ "\Z1-Z  "("")-Z'(Z*& CZ\Z( Z*, -( Z)-Z) 22&Z )Z'Z,")-CZ
czzz 2% - z-Dz
C(1-1T) c(1-1T)
NpCcl =c(1-T)+ +
LOBOKIZ [1—r(1—0T)] [1—7r(1—067T)t

)" ZNZ +H M)(ZL9MBIMZ.ENZ "-Z& -Z* 3 ( Z"-Z' Z Z1Z  (((Z) Z.Z& -Z* 3 ( Z
L 1212 Z1Z(2) Z.!Z& -z*CzZ1MZ1l )&Z Z!Z -Z) ZZ& (BZ!, ), CZ&-Z (ZZ
0"1 Z-Z(@Z((" .32/1Z2.3*Z) Z"(("&Z, ( '( .BZ/&™&"(Z)IZ-" -Z) Z+ .")(ZL9MBINEZSZ]Z
+H.9ZQ2MZ (Z-I"( Z.! Z, &z )y ."z-"-Czl Z1".Z.!Z, -I&Z-DZ

<>84Z'BZ9MBZ - -



LogdVPCY = C(1 —T) {14+ USy[r(1 —0T),n — 1]}

1, Dz
c(1-T c(1-T
USo[r(1—-0T),n—1] = ( ) +-+ ( ) —

LOBNMZ [1 - 7"(1 - HT)] [1 - 7"(1 - QT)]n

zZ0 1Z )(-" ,z'z(  .Z%-( Z)-Z) Z2Z -1Z*, '-CZ CLz'\z-'Z "(("&Z'( Z1z
x 0M/-&3Z)-", Z1Z& -Z}"BZ Z "(Z 3Z-I"(Z. Z1Z', %.Z0&IZ) Z.1Z/, &Z
&- 2,2, - Z"-Z+&Z)Z gBZ Z&)Z-I'Z. Z Z-Z1Z)%Z0 &'Z) Z1Z*, " &ZI, &Z
Z ZBZZ) MZ)Z-I'Z) ZNZH, V- W -Z)*), (" .3Z)-Z) Z * .&Z"-ZCZ.Z0, Z.2Z

, .22 CZ(Z2.2-2\z*, (. Z)Z!Z'(0-'( \WPO&/Z&8N Z)ZZ | . Z'(Z3 ,Z-A!, Z-2Z9CZ
FCzCz(z!Z.2Z $-'( .Z) ""( .Z%-BZZ)-Cz\z42) z1zYW .z | .Z(0zZ 2 Z

120 &Z) 212°(0-'( .Z-)Z! ZAZ ZAZ (DIIBZEEZ.-Z -I*")(-Z&&) 12/-Z)Z1," . Z1Z Z.DZ
Ty Vo
NPCP =V, — .
O 1+ r(1—07)]
. T’Yn‘/() . Vn - T'ann
LOBNEZ 1+r(1=0T)™ [1+r(1-0T)"
174, 1- W -Z)-Z)Z1Z" VPI(Z"Z)  Z+H M)(ZL9BMZ'-ZNZ¥,1-Z*" 7 gCZ& “Z ) -Z
) Z.2Z-0(-Z,)Z * " ")WZ +&Z)Z ZgZ(Z.! ZNZ" ( . Z)Z.Z*% -( Z*")BZ!Z
&"+" ")(Z0 & Z (2'(-22.2Z $I-'( Z.)7 L(RZ( MZ/ -Z1Z4, 1-W -Z)-BZ!Z $- P
" .2.0Z W ~Z)Z21Z.2Z - +H( -Z)zz" ,( Z .1 (Z!Z&+" ")Z0&IZ(Z.Z
N%ZO0 &/ Z) Z1Z"(0-'( .BzZ.1Z"(0-'( .Z"Z)*& .&3Z *, " . Z 3Z.1Z''Z"Cz(z2.Z
&"+" ")(Z0 & Z"-Z4, )CZ.! (Z.' Z Z (71, ..(z-Dz
T~V T~V
NPCP:‘/E)— Y1Vo L TnVo
LOB=HIZ [1+7r(1—0T)] [1+r(1—0T)"
"(&BCZ"Z.1Z CR* - Z-Z1Z" 1.PI(Z"2Z) Z+ )ZLIBMCZHZ . Z.)Z cz*, - Z

-Z1Z& PI(Z-"Z) Z+ )(ZL9M=MCZ1(Z-)&0Z)Z.!Z& -Z* 3'( .ZCZZ'2"'Z"2& -CZ
1z 4+ .-Z1Z 1)Z8& ( "0-Z)Z ) . )&&'(Z!Z-, 0" -Z,)Z1Z/, &BZ

o NPCP
omvz (L —T)Y{1+USy[r(1 —6T),n—1]}

)" Z(@Z 2%&Bz)Z, (2"-ZZ&W(Z-, 0" Z. Z, +I", -ZZ( 1Z./%Z.)Z-, O" Z"-Z/|-) -BZ
Z1( ~Z)Z%01Z) Z&, -Z& -Z* 3'( .Z'Z)&Z ), Z(Z-'&8&Z Z-Z1 &&Z)Z -Z"Z1)I&Z Z"Z".Z

1BZ9MBZ -- ZAZ&>9



¥, V- Z1Z./%BZ!Z.] %Z"(Z+ -")(Z! -Z Z( 1Z-"%.Z*" Z)Z[8®88Z(Z (Zz* " . Z
(Z22Z-, " 1.P&(Z .1)Z) 0,2"0Z3 -BZ.Z!Z(2Z) Z.!Z& -CZ\Z.,%Z!-ZZ&"+" .")(Z0 & Z) Z
[=B88B2)Z "(Z.!Z' 2"/'Z " Z* 3( .CZIZ)&&L"(Z -I*.")(-Z, Z/- DZKZ;:hCZ .2798h2),Z
-2Z9CZFCATENCRDCKZ=CZ2Z[=888 CZ (Z ( 2ZBZ(&&BCZ.!Z ., P.2Z"- )I( .Z, .Z"-ZH9ZQWZ"Z
B9<L9ZQZB;8AZ%ZB

)Z"(Z.1Z' 2"Z " Z* 3( .CcziZ"-z2"(z Z3z-1-" 1(zZ( " &ZRJ-Z'( )Z + ")Z

L9AMDZ

$5,000(1 — .32)
(1.0952)

NPCY = $30,000 — (.32)($6,000)U S((0.095,5) —
LORNZ
Z, ), Z1Z)&IMNZ)ZN-ZF, ) &'ZI-(Z2 &7"(Z & Z9AB9Z &) BZ

Table 19.1. Anding the NPC o fthe Pur chase.
Open Table 19.1 in Micr osoft Ex cel

B9 f|r LcD@ Mz
z B z
oz 1, 1.z z [8 @887
z|, .z BA=
e yzo2ze 0z ,
2|27 707 L[9CA 8z
<z **:.) g &2 02 L[9CA:8AZ
S ez oz |
=2|."l 7.7 L[9CA: 81z
. " z2z 0z .
2|, 7z L[9CA:81Z
2z **:.) z=; 2.2z 0°(-2 L[9CA:81Z
@t PZ® 20872 LCosadz
2z " MNzZoez
o | Bz pe 2 LIACO?BSMZ" L , .CZ(&/9D0&/ > MZ
. NZy ozt NZ2z
1 oz, 1ozt 20227 | e aemaca 2 2
%1 Jp 0(ziz-a0 Zow7 |8 B@BE 0Lz &0 Z087

(Z &&ZAZZ( .,Z)ZI( M(Dbzrz L, .C0&/- MZ2Z L:.C,D@Mz1l"z, [(-Z!1Z0 &/ ZL[AC97B8MBZ
(Z &&Z298z% Z.!Z*, b-zZ*" Z) Z[;8®882)z.!z z) z .,P.22* " ")Z- 0'(-Z*&-Z.!Z
&'+ M) (Z0 & Z1!"Z, /(-Z.!Z Z) zZ\z*, '-Z +&Z)Z[:8 C@B;>BZ

0"(Z)(z Z+/&Z.)Z[:8 COB<€ZZ (Z "(2Z-'(Z + .")(ZL9AMBZ
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Z-)80Z.1"Z*, ) &'Z/-"(Z 2 &Z'(Z & Z9AB:Z3Z'("(Z)Z*, -( .Z0&IZ) Z((" .3Z/Z1" 1Z=Z* 3P
"( ~2)ZQBzZ(.,2'z, I'( 2)Z!ZZI( MZ(Z& &Z!Z.,-2'Z $ (.Z &&-BZ28VE Z
I ")Z'-Z21Z )&&L'(Z, I'(  .~Z&"-. Z'(Z)&'(ZDZ, .ZL . MCZ(' ,Z) z*3'( .-ZI*, MCZ((P
" 3ZL* .MCZ /./Z0& ZL MCZ ((/"3Z3*ZL3* MBEZ.I-z* )&'Cz.z" ) .Z,.Z"-ZM=hzZ"BB=CZ.!Z
"2y 73 ( .-Z+&2Z=Cz1Z7*3'( .-Z, ZQ@CZ.\ZI/, Z08& Z 7"-Z4 ,)CZ(Z.)Z. 3*2) Z((" .3Z
"Z(Z((" .3Z/z1"1z, +I", -Z1 Z( .,Z9BZ

Table 19.2. Anding the PV o fthe A nnuity Due
Open Table 19.2 in M icr osoft Ex cel

B6 fx | » L9C:C;C<C=MZ
z B 4

9z 4 BA=4

zZ | (*2Z =7

VA *» Z Pz

<z z 87

=Z |.3*Z 9

6 z [<B:84~L, .C(*, C*.C C3* MZ

(Z &&Z>72¥.3*7"(Z1Z2 Z/(  ")(DZ"Z L9C:C;C<C=MBZ!Z-/&2Z, [( Z"Z Z"Z[<B:8BZ!(Z1 Z
'1&."*& 3Z23ZL9ZQEZ -Z /", Z"(Z +/ .")(ZL9AAMBZ &&Z1Z "(ZDZ
o NPCP $20, 829.40

LOREZ (1-T){14+USo[r(1 —0T),n— 1]} - 68(4.2) = $7,283.01

Y1Z-P%)-Z)  Z1Z1 (. Z)Z%()1Z) Z(I' \Z) Z*"-Z, " Z)Z, 1ZZIl, Z08& Z) Z[:(888BZ
"1Z1Z .Z& 3Z(., CZ1ZI(Z)Z!ZT )&Z- %UZ)*")(Z'(Z2 &BJIZ -Z )&Z- %Z)Z.Z

'z (ICzZ*,  —ZMZN . 0Z. CZ!(2)Z.!Z" )Z (zZ*, ~ZIZN | P"Z(&3-"-0Z/.)(CZ(2)(Z
1Z, ¥Z) 1Z (z*, -—-ZN)&Z %FOBZ!Z)&Z- %Z' (/Z &&) 1Z/-2)Z" ( ."3ZZ., .Z0&IZ )ZZ
* "I&,Z &8&Z(ZZ0" &Z)Z!( BADIZ -Z\Z., Z &&Z'-Z>Z(Z!Z., .ZM( .Z'-Z[:888BZ

1Z &&ZV &&)Z)Z0, 32"-Z)\Z(' Z) Z*")-Z &&CZ:BZ!(Z(.,"(Z.!-Z"( )Z2 &WE-)&, CZ.!Z
D&IM)Z, J(  Z"-Z9B=BZ -CZ3Z)( ."("(Z.)Z"( 0-Z ),Z@B=?Z*"-CZZ)."(ZZl/, Z0&Z) Z
[C888Z )*,  Z)zZ.ZIl, Z0& Z) Z[988=B9@Z! Z .,298Z3 ,-Z) Z'(0-."(BZ

& ,( "0&CZT )I&Z! 0Z-% z1 .z"z.1z*3( ZW .Z, +" Z)Z, 'ZZIl, Z0&Z)Z

[[C888Z/"(Z.)!Z)" "(&Z.,BZ (Z.\-Z -Z1 Z0,3Z.Z((" .3Z"(Z &&Z"-ZCZ(Z.\Z-)®Z, /(-Z
120 & Z) Z[9@B=BZ -CZ3Z"(, -"(Z),.Z((" .3Z1Z, )Z[A8Z.)Z[9@:B>=CZ¥Z, ZZ/l/, Z0&Z
N .Z)Z[:(888Z"(Z.1 Z-' Z.,Z, +" Z)Z, 1ZZIll, Z0& Z) Z[988=BO@ZIZ[ASZ (" .3Z/Z
* 3( .-BZ

| Z1Z! 0Z)(Z"@Z.\-Z 2%&Z"z.) Z1Z1)&Z Zz'(" ., (.Z .1 (Z*, '-(Z.)Z.l%Z
)Z[;8 ®88Z (Z'%"(Z "0Z&-Z* 3'( .-Z) Z[X:@BWBZ 0")/-&3CZ.1ZI"1Z" )( .Z,.Z) Z9<hZ (Z
""(ZMZF 3 ( Z)ZNZJ%ZPZ, ) .Z)( ."1.-2)Z)Z"  1Z&-Z* 3 ( .BAZNZH-"(-Z Z

1BZ9BZ -- Z4AzZ>,
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1Z(2) zZI!-zi*, CZ-/ ( -Z1'&8&Z Z-%Z)Z,* .Z1Z* )&'Z--I"(Z.Z-'Z0 &l-Z 2 *Z
LZlzZye, (" .3Z)-2Z) Z *' .&Z"-Z=hBZ

Compaative Adantags for Lase and Lasor

)2, CZE®! 0Z -  Z1Z. (" &Z*)*, "-Z) Z&--Z(Z) 1ZZ"(("&Z'( Z' 3z "z
A @2z ).)&zZ)ZZl, &Z.), ) Z22&-2)z*, -z, ( ‘( .BAZ.I-Z- )(CzZ1Z
&&NZ N Z& -~ Z(Z.1Z&-)Z)Z Z. 1)2" , ( .Z*-)(-Z1)-Z )*, "0z O(. -Z& Z.'Z
"()Z @ 2'( Z., ( '( .Z'@1mz)(z*, .3z, '--Z@Z- @ Z(Z)@Z& --2".Z)Z(..Z
* 3BZ1Z-)&.")Z"@Z)Z -Z )" -Z)Z Z, YZ1Z& -  WZL&--)\AMZ*)-")(CZ --/"( Z.) Z
1728 ) ZL& - MZ3-Z.1"Z'2"'Z" Z*, l-z*"  ZL&-Z* 3'( .MBZ2 Z'% -Z."Z(Z'( ., P

“Nzr y&'ZzY .zt ( -Z2'Z0Z& - VI (Z&-)\W-Z.2Z, .-CZ -Z18&&Z -Z)*), I(" .3Z)--Z) Z
* &CZ(Z, .Z'( (."0-2)Z 21( BZ

&+ MK I- > ZZI'( L&Z*'(™&Z) Z )" -Z"-Z) Z"-ZN&ZF " &'AZ'(Z.-%-Z
)Z1M1Z( 4, CZ'(-"I")(-CZ),Z& %Z!-Z, (. Z!'Z(Z  O(. BZ)Z'&&/-.,.CZ-**)-Z. 1)Z, P
-CZZ(ZCz (z)'z*, )| Z,32"&Z (Z(Z ., )-Bz&)Z-I'2Z (Z,)1Z,32"&Z (Z
(Z . )-Z), Z+)" &3z2!1(ZCz(zZ (Z,)1Z ., )-Z), Z*) " &3Z1(Z".Z (Z, )1Z,3Z (BZ
z2)1z  (-Z(z ., )-Zl-zZZzZ+ )l ~ Czl@ZzY)&z* )l Z (-CZ(ZzZ-)&Z, )1Z ,, )-BZ
I 3Z)&Z1(Z., Z)Z)."(Z1 Z) 32"20.z* )] Cz(z))Z1 )&z Z ..Z) BZ

0@y 1zzv)l  2)1Z  (Z(Z . )-Z), Z%) " &3Z.!(ZCZ'Z1)/&Z-"8&&Z Z.)ZVL (Z W-Z
0(. Z)Z* "&4BZ! 3z-)l&zZ " Z(z1"1z*, )l zz'z\zZ, .-Z O(. Z'@Z%)/ P
"(CZ2),zZ! Z12& -Z )*, "0Z" O(. CzZ(z!(@Z* "&4z(Z, Z-Z ) Bz

@Z*&" MZ) z.!Z&1Z)Z)*, "0Z O(. Z 2*&"(-Z1 3Z1)Z"'-Z' 3Z& BZ I*-Z "'ZZ
"7 &Z)Z*, '-Z2Z1, &Z .ZZ& .Z*" Z.)(Z "'ZBZ 1.Z"'ZCZ(.Z "'ZCZ!-Z( Z)Z.!Z-, P
0" -z) z!Z/, &BZ(Z!-Z -Cz"'Z VW O(. Z"-Z'(Z*,!-"(Z1"&ZW -Z 0(. Z"-Z"(@Z-(Z.)Z

I, &BZl-Czz" 1.z, '-Z1Z], &Z(Z" 1 Z-&87)2&-7.)ZBZ
00z, )zl 3zz(zz" '.Z)1Z, Z)Z&-2'-Z)Z)Z1" .Z, & "0Z.2Z, .-BZ [*)-ZCZ.!Z

% 1-7) ZzZzl &Cz*3Z.2-Z Z(@Z O, Z, .Z °?K"i1z-z" 1zZl(Z Cz.!z0, Z, .Z Z
11"1ZCz12&- CZ*3-Z.2-BZ-Z.\Z/, &Zz"-z* " . CZ!Z* " "Z., .-2Z.2Z-1"&Z) Z
. .20 &/Z)Z1Z4, V-,Z1(Z)Z)Z&-- Bz!-Cz1Z" .z-3Z! .ZCzZ\z*, |-, CZ!-ZZ) P
*  "0Z.2Z 0(. Z2)0,2CZ!Z&- CZ'(Z&"™(Z.2Z* " "(BZ!Z& -Z8&8&)1-Z1Z*, !-, CZ
Cz(z!Z&- CZCzZ)Z ( "zZ)Z!"Z )+, "0z O(. -Z-)" . z1"1z1Z.2Z-""&-Z, P

zZ3z* " M"BZ

'&&Z1V,Z, -)(-Z1! 3zz(zZZ" '.Z*, '-Z(Z& -Z2Zl, &Z, Z! Z!3Z Z" , (.2*), P
I .3Z)--Z) Z * .&CZI0Z" , ( .Z)*), (" -Z)zZI(Z)ZI, & W-,0" -CZ)Z Z" , (.Z
"(&Z)--Z) Z, " .BZ

)
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&+ -K/- K (+K% ,, K'K% ,,(+K+ - K2K"  + K- 1K+ - K ' K()(+-."-2K (-, K(K )" F

-%Z2)Z )(-., .Z1Z" 2)z)*, "0z O(. z1".1zz&-Z, ‘'( .CH(-".zZ! .Z*-)(ZCZ
1Z& - CZ1'8&Z().Z& ),Z), Z.)\(Z" Z1)&Z )-Z)Z ) .)&Z.!ZI, &Z., ) 1ZZ*, '-Z, P
"( Bz Z1(.Z)Z"(ZWZ Z"Z)ZI, &Z1 , Z*, '- BZ)Z-"™&" 3CZ--I'Z.Z*, 1-Z*' Z
) Z1Z/, &Z"Z gCZIZ)%Z0&/Z *, " "\Z, .Z'(Z3 ,Z-Z-Z.2ZL9ZQE!, Z-2Z8CZFCRQZICZ-Z\W
Y%, (" .3Z)-Z) Z * .&CZ Z-ZWL O, Z.2Z, .CZ(Z-I'Z.)Z&- 2.2 $-'(  Z) ""(.Z

"-Z9BZ!Z 4 z\z¥, -2 ),z2z2'-DzZ
TPy THyl(l-v)
[1+rB(1-TB) [1+rB(1-T5)?
TEAVp(1 - 7)?

NPC¥(purchase) = Vj

_ - g =
LOBAZ [14rB(1—1T5)]
+ ")(ZLOBMZ"-ZI'0 & ( .Z)Z + "YZLIBMZ *Z. Z'7"-72% -~ Z7%ZZ2);Z) 2% -2"Z( P
8" &8Z., .&BZ 0"-&3CZ), Z ."& Z 2% -")-Z1" 1Z "(".Z"Z)"4 )-Z )&Z -"83Z Z &
/& . BZ | Z% -Z + "(ZLOBMZ., . &Z"-Z.\ Z'7"-72% - Z-Z(Z'( "(".Z-,"-Z1)- Z-)&.")(Z
@ 71" ..(z-DZ
TB~V,
NPCE(purchase) = Vj — 5 ’YB
LOBORBZ rB(1—-TF) 4+~
Y1Z )"zl ZI™(Z)ZW -Z Z, -4&M(Z, YZ.Z¥, 1-2"ZW-Z.2Z,.2'(, --BZ Z"(Z
1ZU( Z'@wWe z-)t . zZ1MazAzd, \-Z) z1zZ), &Z 32", (. M(Z 2"z, * 7
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)Z'&&-., . Z (Z (" .3ZICZ)(-".,ZZ-)"-Z) Z*" -ZZ Z 0,3Z*")Cz!Z "-2(2) I.(Z
"Z1zZ* -( .BZ Z1,".Z1ZIlJ, Z0&Z 3 Z1ZMZ-"-Z) Z " -Z Z) Z .27 .2@)Z
1", 18&z'(z*")Z' zDz

LepeB(1+ )"+ RA+7)"" 4+ + R(1L+7)*+ RO1+7) =V,

).Z0 Z1Z "-zZMmZ N2 Z2Z)R Z)z'2,")-R(Z"-Z  +&2"(Z0&IZ)Z"-Z) P
N  zo&lZ .Z1Z (("(Z) Z*,)Z 'BZ™&, & Z.Z- ) Z* 3'( .Z"-Z)% Z).2' D797
*MZ (22  +&Z)Z"Z YN Z0&/Z Z1Z "(("(Z) Z*")Z 'BZ(&&BCZ.Z&-Z*3( .Z"-Z
vz Z1Z "(((2) Z*Z ' &RZIZ (Z"-2™)( Z)( Z)Z"(Z"-Z )R Z208/Z Z.1Z

((2) 252 B2

)Z"&&/-., . CZ-I**)-22Z- 0,Z *)-" .-ZZ[A8Z* 3'( .ZL MZ Z.!Z "(("(z) z 'z*"zZ ),Z2' 2298z
*"M-BZ ZI1Z %" -Z, Z)/ Z .227,.72) #2zZhCz1 ZY( .Z'-Z20"& &Z),Z71".), 1 &ZZ
1z "(("(z2) zZ*,)298HZ Z-)&02Z.!"-Z* )& 'Z/-"(Z2 &7"(z &2:8 BO9Bp z.! .z)z'(" .zZ((/ P
"3zlzx 3( -2.2'Z "("(z) z'zx'"yCzT.3* Uz'@Zz.!z2 &ZI.1, 208&1Z ZI( M(Z"-Z 1 ( z
,)Z" -Z 1&.2)74,)2.)29BZ*& Z) Z 7"'(Z)Z + ")W(CZ1Z( .,ZZ&(WZ&)- Z1".ZZ )'BZ

Table 20.1. The Rutur e Value of 10 Annuity Due

Payments of $90 Com pounded at 2%
Open Table 20.1 in Micr osoft Ex cel

B4 fx |~ L9C:C;CC> MZ
z B z

97|, .z 8B:Z

z| ¢z 983

Z | ¥ .Z| LIASB8MZ

4| z |[9®8=BI@Z L , .C(*, C* .CNBOG* MZ

=Z| Z 87

>7|.3*Z 97

IBZ8BZ(("&Z (0-'( . ZAZ?


https://openbooks.lib.msu.edu/app/uploads/sites/25/2020/04/Table_20-1_FindingFutureValue.xlsx

L 2D &I& MY(-Z ."(Z-zZ) Z.Z1'Z  "(((Z) Z.1Z98.z*)CZl Z! 0Z[9@8=B9@X'& & BZ
)1 0,CZ!,Z, Z- 0, &2).1,2°( ., -"(Z+ -")(-Z.! Z1Z" 1.Z(-1 2222  &2D.&-BZ
)Z 2*&CZ1 Z" 1.Z1( .Z)Z%()1Z!) 1Z'( 3Z*")-Z1 )I&Z Z, +", Z.)Z! 0Z[:C888Z 0"& &Z .Z
Yz, zZ .BZ) “("(z1" 1z1zZ( ."-Z& 37 Z'(Z2 &CZZ Z.!Z )&&)L"(DZ

Table 20.2. Anding the N umber o f $90 A nnuity
Due Payments Com pounded at 2% Requir ed to
Earn a Futur e Value of $2,000
Open Table 20.2 in M icr osoft Ex cel

B2 fx [ L9C;C<C> Mz

Z B VA

9z{, .Z 8B:Z

2 |(*,Z2 | :ABA??4 " L,.C* .C C3* Mz

Z | ¥ .Z| L[ASB8MZ

<Z| z [:C888 B8Z

=Z| Z 82

>Z|.3*Z 97

z" vz z'(., -. Z"Z%(O)1'(z.'z*")"Z"( 0-."( Z, +l", Z.)Z! 0Z[:C888Z 0"& & Z"(Z98Z
3 ,-2"Z21Z7"(0-.( ~Z1, Z2)M( Z zhBz'z, +I", 22 &2/I&z7"-Z, * -( . Z2'(Z &Z
:8 B;BZ

Table 20.3. Anding the A nnuity Due P ayment
Compounded at 2% Requir ed to Earn a Futur e
Value of $2,000 in 10 Y ears
Open Table 20.3 in M icr osoft Ex cel

B3 fx |~ L9C:C=C<C> MZ
z B z

97|, .z 8B:Z

z| ¢z 983

3 |* z| [9?2AB?2Z~ L ,.C(*, C C C3* Mz

<Z| Z [:C888 B8Z

=Z| Z 87
>7Z| .3*Z 97
)Z, 1Z)( V- 0"(-Z )&Z)Z[:(888Z"(298Z3,-Z .ZZ)*)(Z, .Z) Z:hZ1)I&2Z, +" ZZ*")"Z

* 3 ( .Z'0ZZMmzZ M 2212 ((2) Z 1Z¢NZ +&Z)Z[9?2ABMBZ

<xZAZBZ:8 BZ(("&Z (0-'( .-


https://openbooks.lib.msu.edu/app/uploads/sites/25/2020/04/Table_20-2_FindingNumberPayments.xlsx
https://openbooks.lib.msu.edu/app/uploads/sites/25/2020/04/Table_20-3_FindingAnnuityPayment.xlsx

Compound Inteest

TK& "K(K (&)(.'" > Kz"-z&" zZ.\ Z2&, Z"(-.-"(Z &&Z )¥)I(Z"( ., =ZTNZ -z
o ' &2 "-)0, 32)Z &&Z."BZZ"-Z*) & Z.! 202,z H)( *zZ'@Z “(( z'-ZY, "), P
.( Z)z2"(0-),-z.!(z1! VALY YA &&ZNZTL ) ,Z) Z)MI(Z( ., -BUZ)®I("(z
(., -Z, 2 L ('(-2z0.2)(& 3Z2)(z.!Z) “(&zZ"H( .Z-0 Z2),2'(0-. Z1Z&)Z, -2 ("(z
iz ., -z ('(-cz(z" z)-Z-)yz*"zZ ., Z*"YBZ (). ,Z1 3z)z - z\“-z*, ) --Z"-Z
)Z- 3Z. .Z)YHI("(Z( o2 (2 ((-oEzrz e o-t (0 .Z(Z, "(0- Z ('(-2, )Z
dzZ"(0-( Bz)z, &"'4z.\z*) 1 .,Z) Z)*)I(Z"( ., =Z, #", -2.1)z\""(-Dz.!z, P"(0-.( Z)Z

('(-Zz(zZz"BzZ
LZ*  0-Z &I& ")(-Z )( ",'Z.1Z™), (O Z2) Z2)YDNI(ZY( ., -.BZ(Z98z*3'( .-Z) Z[A8Z1Z

I'1& Z27l1l, Z0&IZ) Z[988=B9@BZ'%"(Z(z " .")(&Z@B=?Z23( .-Cz1z)I& 2),zZ1l, A
0&Bz z)(Z2Z2-"&,Z Z1v(zr z(, - zZ&(z* 3'( -Z(2)-, oz""""(z , --Z
"z.)BZ 'z "("(z'z 2)Z2'(, - Z&(Z* 3'( -HZ&(z.-CZz1 Z &l& . Z2)1Z&-"" .3Z
) z'z2.'z2) Z!\z&)(Z1".z, -* Z)Z2.1Z-"4 7)) 21Z2&) (Z* 3'( .BZ™&, &z (Z "(zZz.!zZ2™* Z
)z (22", -Z2"(z'Z.,Z) zZ*"My"z- 0"'(-2)(Z 1/, Z0&/-ZzL WMBzz, ,z2)z2.\"-Z&-"" .32-Z.Z
Z&-"" .321"'Z, -* Z)Z.'BZ'Z "0 MNZ2) z'z z&-"" .3z1"1zZ, -* Z)Z.,'Z2"-Z )HI(Z2"(Z
SO M8 B9zZ'z(z) zM“-z'*, Bzlz"-, .zZ* )2" "zZ)z'z z&-"" .371"1Z, -* Z
)Z' Z-DZ

dF'V n n
EFV,n = ~
& 7Z:8 B<z¥}0Q0" -Zz&-"" .32-" .-Z)Z& ,( ."0Z "(0-'( Z,.-Z2(Z.,-BZ
Table 20.4. Tabled Values of elastici ty Epyn =
n/ USo(r,n)

'K | +22894 +2Z8Z| +228-1 +Z‘ZB@Z+Z‘ZBQJ§Z+Z‘ZBQ FZ
9Z | 9B8hZ | 9B;hz | 9B=hz| 9B@hZ 9B98hg 9B9=hZ

;Z | 9B:hz | 9B>hZ| 9B98hiz 9B9>hZ 9B:9h¥ 9B;9hZ
=Z | 9B;hZ | 9BAhZ| 9B9=hz 9B:=hZ 9B;:hZ| 9B<Ahiz
982 9B=hz| 9B97?7HZ9B;8hZ 9B<AhiZ 9B;hZ | 9BAAhZ

:8Z| 9B@h4 9B;<h4 9B8hZ| :B3<hZ| :B;=hZ| ;B:8hZ

:8Z| 9B9>hZ 9B=;h4 9BA=h{Z:B>>hZ| ;B9@hZ <B=?h¥
>82 9B;<hZ :B9?hZ ;B9?hZ <B@=hZ>B:hZ | AB8hZ
Z, & . Z+-"(z1* zZzZ), zZ'(J*."0Z(-1 ,Z"-Z) 1Z&)(Z)-Z" .Z.%Z)Z)l & CZ.'"*& CZ),Z+l [*& Z
) wW'(0-. ( Hz!'z "0 ")z )z'z + MZz.! Z(-1 ,-Zz!"-Z+-")(Z (zz )H(z'z ,0 P
M"(z:8 B:zz'z(z) zM\"-z'*, BZ

IBZ:8BZ(("&Z (0-'( .- ZAZ&?=



28272)Z(" \2) Z"-Z) (21 ( -Z)Z'18&M™& 3Z1"-2),2),Z2 Z)."( Z Z*"Z 'BZ.Z  Z+l&Z
1Zx "N Z(ZM 120 28 -7 )" Z"-7 BZ'(Z1 Z (Z "(z)zZ(' .2) Z* " -ZL ' QZMZ#", Z
)Z'(, -Z12)" "(&Z Z 3&Z"-BZ'Z )&Z )(Z'(Z 'O  .")(Z:8 B:Z"-ZH0" Z &) 1DZ

Infm+ (1 —m)e "]
Ny, — N =
L:8BMZ r

VZ'&&[-., . CZ&ZA2ZBO@Z=CZ (& 2Z:BZ\ Z(I' .,2)  Z*))-Z, +I", Z)Z)&Z1ZZ) Z)( V)" "(&Z
"(0-'( .Z+&DZ
In[2—e (DO]  1n(1.39)

—n= = =3.3
L:88Wn2 " A Nl

(Z.1"Z 2"&CZ (Z'( 0-'( .Z)("-"(2Z) Z=2+&Z* 3'( .Z)*)( Z 798hz)I&Z Z)I &  Z'(Z
"(&Z;B;z* 3'( .-BZ(z!Z'( 0-'( .Z)I&Z Z."*& Z'(DZ

In[3—e VO] 1n(1.79)

ng —n = = =5H.8
L:8B=MZ3 Nl Nl
1Z- WZ 2"&Z"&&l-., .-Z1Z% 1 .,Z) Z)HI("(Z( ., -Bz., "z .z=z*")-Z) Z'0-. P

"(CZ"(@Z:BZY), Z*,")-Z1Z Z)  Z.1Z"(0-'( Z)& Z(Z'@Z=B@Z ") (&Z*,))-Z1Z Z) Z.Z
)" "(&Z"0-'( .Z."& BZ

"(&BCZE )( & Z.1-Z-  ")WZ 3Z)-.) MZ &ZBB=Z (-, M(Z!Z% 1.,2) Z)%I("(Z
"(., -BZ1Z &&ZY.NZ.&Z"(" .Z.1Z.MZ, +I" Z)Z)&CZ."™&CZ (Z+ &Z (Z"(" &z
"(0-'(  .Z).Z,"(0-'( .Z, .-Z) Z9hCZ;hCZ=hCZ (Z98hBZ

Table 20.5. Periods r equir ed to doub le, trip le, or quadrup le the FV o f an in vestmen t consisting o f5 equal
paymen ts assuming al terna ti ve reinvestmen tr ates.

I.2) zmze M-z, o+l Z2)2Y(, -Z1ZZ2) Z12)" "(&Z'0-'( &K
&,( "oz, P(o-'( z| %
" o2 &27:70/ & 712 &27,7&7.12)" (&4 &27<Al & 2.2
)" "(&Z MZ MZ )" "(&Z Mz
9hz <B@Z AB;Z 9Pz
hz <B<Z @B:Z ele: 274
=hZz <Bz B;Z 988:Z
98hz :B:Z =B@Z B@Z

1Z,0&2Z) Z2:Z*,)2" .-Z1ZYW(  .Z)ZM™Z" .Z.%-Z)Z)&Z3 ),Z'(0-'( .Z2.ZZ"0(Z, .Z)Z
, /(BZ )Z**&3Z.1Z/&CZ¥Z"0" Z.1Z, .Z) Z, /(Z 3Z?:BLZ 2*&CZ--I'Z3 )/Z"( 0-.Z[9888Z .Z
@'(., -Z, .Z) Z=hBZZ1)I& Z. % Z9<B<Z3-ZL?:K=MZ.)Z)/ & Z3),2"( 0-'(  .Z.)Z[:888 BZ

<?>AZ\BZ:8 BZ(("&Z (0-'( .-



Bonds

Z)(Zz2-2Z “(("&Z- Z,+( .&8Z., Z'Z"(("&Z',

~Z(Z" )Z) Z.Z( .3Z2"--/"(Z.1Z)BZZ)W
I, Z -1Z &NZI'(., -Z(Z*"("™&MZ"- )

%.-BZ)(-Z, * -( .Z Z&"Z)Z.Z
-Z08&/ Z"-Z +/&Z )21 Z*, -( .Z0&Z) Z"-Z
. Z2.2@* W' .Z'(., -Z, .BZ)(-ZI-1&& 3Z!0Z

Z%01@Z /" .3Z .z .Z1MZmZ1Z)(Z)& \Z, "0-ZIZ)W -Z Z)Z*,20 &BZ)-Z, Z
1"+ Z -Z1"Z,  *")(2).Z&"+H" ")(Z0 & Z"-Z"2 BZ3* &Z, *")(Z " ~Z, Z[9B88Z
),Z[98 B88 BZ

) ZIZ )&&LN(Z 2%&BZ %)-ZZ)(Z @z, -

Z 274" 7) Z gd(Z'(" "&Z -1Z)l. P
&LMZ(z, ' Z'Z"-2& .Z .ZZ-Z20 &2Z) Z (CZZ'z'( &1Z)Z.!Z)(Z)& , BZ), )0,CZ
P¥)-z) zdz)zZ (., .-Z0Z -z, J(@Z 2 *Z.U(Z" Z"Z-)&BZ, ., CZ -I'Z.

ZI1Z

), P.2z" M .Z,.z"-zZ, (.BZO(Z( 3Z.2Z)- +/( -CZ!Z Z) ZI-Z)Z"-Z.!Z-'Z

) Z1Z -1Z). &NZ*&-Z.1Z* -( .Z0&IZ) Z.Z

17'( &)Y BZ
v
NPV = -Vy+ ———
L:8BMZ (1+r)"
N-Z1)Z4,  1-Z)(-Z

371( .Z)Z &/& .Z.!1ZT3"&UZ)(ZZ)(CZ1"1Z"Z.1Z"-
+ .-Z1Z% -( Z0&Z) ZIZ)W -Z -1Z &NZ)Z"-Z* -( .Z'
) Z, /(ZL MBZ C3,Z 2*&CZI1Z)W -Z',
1Z(2)

W .z,.z20 .z
, %.ZO& RIZ)W -Z'(. (&Z, .Z

%.Z0&/ Z"-Z[;:9BA?Z (Z".-Z -1Z &)1Z) Z[9888Z) /-Z .Z
Z3 ,798CZ.! (Z1Z)(W -Z3"&CZ),ZZ CZ'-29:Z*, ( .BZ

$1,000

Vo= —1— = $321.97
L:8BNZ (112)10

)1Z )" Z.1Z Z)Z.2-BZ"-CZ-I'Z * .&Z "(-Z.2 -Z, Z*"Z 3Z.1Z)(Z*, !-Z

,.Z 2z )Z.2 -Z,Z*"Z Z,.Z BZ!Z .,P.2Z Z) Z.1Z)(Z"-Z &I& . Z 3Z $I-"(Z
1Z" Y Z,.2)Z"-Z ., P.2Z+"0 & (.Z(Z 3Z. ~M(Z,)Z.!Z&'I" .")(Z0 &'Z) Z.Z)(CZ
1Z * . &Z "(-Z.2DZ

Z

Vi, — Ty(Ve — Vi
NPV = -V, + o 0)
L:8BEZ [1+r(1—0T)]

1, zz"z1z.2Z $-'( Z) ""(.Z "( Z"@Z'*,.Z99BZ Z.Z Z"(Z
1(Z H9Z@MZ"-Z.1Z)WZ ., P.2Z BZ )Z"(Z.!Z
+ "(-ZL:8 B@Z (ZL:@®MZ-)Z.1.Z ), P.2Z
L:8BMZ"-#/ &Z.)Z.1 Z
)&0Z),Z Z.!

+ ")(ZL:8 B=MZ"-2)Z
r0Z.2Z, .21 Z- Z Z +I&Z.)Z4,)2"(Z
4z &NZ™ (. Z 3Z1Z ), P.2Z 7'Z + ")Z

,P.2Z -1z &MZ" )( . Z 3Z1Z ., P.2Z Z"@Z + .")(ZL:8B@&BZ!(Z1Z
Z'% -Z1Z. 1)Z + ")(-Z +&BZ!Z, -/&7"-DZ

IBZ:8BZ(("&Z (0-'( . ZAZ&??



)Z"&&l-., . ZI-(Z) Z(I" -Z , YZ).Z*,  O"-Z 2%&CZ& .Z.1Z ), P.2Z Z +/&Z9hCZ&Z g7
+/ &Z[:9BAPCZ& (Z +/ &Z[9888CZ (Z&Z.1Z"( )'Z.2Z(Z.\Z * &7 "(-2.2Z AZ DIZ +&Z
9=7*, ( .BZ 2.Z%"(Z1Z*, " .ZA4-" I")Z( )Z + ")ZL:8BMZZ(ZZ + &Z.)DZ

1.12 $321.97\1/10
g———= J1_|1- .15+ .15 22220 — .66,
(.12)(.15){ { ot 5($1,000)} 06
L:8BIOBZ

),ZZ2"ZB>Z.1 Z "0z.2z, .z72"-Z, | Z,)Z8 B9=Z.)2:BBB9=MZBE8Z

(Z\Z 2%&CZ$/-Z )*& . Cz1Z1, Z &Z)Z | ZZ8&-  Z)'Z)&")Z )ZBZZ)-Z --CZ

&- Z)Z-)&"-Z, Z0,3Z" "/&Z)Z)."(BZ 0, .1&--CZ"Z")-Z* . &Z --Z"( 0)&0"(Z
¢, &z-" .-CZ1Z (Z-'"&&Z(Z-" .-Z)Z.Z '0Z.2Z, .Z(Z ., P.2Z -BZ Z1'&&Z
eH LZIZr &z ) 1Z)Z "((Z r02z.2z, .-2'21z( 2.Z- M(BZ

Coupons and Bonds

»-Z)(-CZ"@Z " M)Z)Z *.&Z "(-ZL,Z&)-- MCZQ" ZT )¥)( UZL, - MZ8( .-BZ!z(' Z
(ZY( Z)Z)Z Y)@EZ* 3( -Z1'&8Z & Z.1Z Z-Z1 &&Z-Z.)Z*" Z) Z.Z)BZ -/&8&3CZ.Z
YZ, .Z+Z-2Z%, (. Z)Z!Z, *")20 &Z) Z.1Z)(BZ

1z ), P.2Z z) zZz)(z1" .\Z' Z)*(z* 3 ( .-Z"-DZ

rV, rV, rV, +V,
NPV = -V + LA "2+...+#
(I+7r) (147 (I+r)
Vo + Vi
=—Vo+ (rV, )USp(r,n — 1) + n—nn
L:8BOGKIZ (1+7)
)Z"&&d-., . CZ-)-Z (Z"( 0-),Z1 ( -Z)Z"(Z.Z'2"IZ"Z*" Z §2)2Zz), P3 ,Z[9®88Z
NZ'2"Z) Z Y)Z* 3( -Z)2 (ZZISEMLBEBMZ Z[€BZ (Z2Z98hBZ ! (Z/(Z + .")(ZL:8 B9IMZ
(z- ."M(Z Z +8&z2)Z4, )CZ(Z\Z 2"1Z" Z*" Z § Z+/82.)DZ

<?@2Z'BZ:8 BZ(("&Z (0-.'(



V, $1,050
Vol = (rV,)US " = $50U5,(.10,2) + ————
0 (’I“ ) 0(’[“, n) + (1 -|—’I”)n $ 0( ) )+ (1 + 10)3
LeBoz = $875.65
2 -C2)Z)l,-CZ Z1Z Z) Z)(-z1" 1Z y¥)@Z* 3'( .-BZ(&3Z()1CzZ.2Z' 32),2' 3Z2(.Z Z

*nZY)Z1Z WN@Z*  3( ~Z(Z *".&Z "(-BZ)Z 2"&CZ )*)Z* 3( -Z)Z'( 3Z(""&Z
Y-z, z0zZ.2 Z/z."Z * .& "(-Z, Z.2 BZ 2Z 2*")\(-CZ) Z),-CZ, "-Z1Z'2"IZ
nZx" Z(Z 2)Z1Z)-Z  )Z &&ZW-),-Z 1.2 -* "&&Z7),Z!" 1,2.2Z, % .Z'(0-)-BZ'Z
., P.2Z* -( .Z0&/Z) Z1Z)(Z1" 1Z.2P2%Z ))Z* 3( .-Z“-Z1,".(Z-DZ

Vn—(Vn—V(j)Tg
NPV = —Vy+ (rVp,)USyr(1 — 0T),n — 1] +
sz 0 (rVa)USolr (1 =0T, n =1+ - gy

)Z"8&J-., . CZ-*)-Z (Z"( 0-)Z1 ( .-Z)Z"(Z.Z'2"1Z"Z*" Z §222), P3 Z[9®88Z
NZ"Z".Z) -Z YEZ* 3( -Z)Z (ZZIBMIBEBMZAZ[=8Z (E2Z98Z (Z* 3-Z *'.&Z "(-Z(Z
“"(YZ.2 -Z.Z1Z, .Z) Z98hBZ!(ZI-(Z + ") ZL:8BOMZ(Z-.(Z Z + &Z)Z4, )CZ1Z"(Z.!Z
12z Ze Z§2)Z1Z)(Z1)-Z2 & Z2"Z"Z%" Z1-Z &1& . Z +/8Z)Z[@?=B-DZ
Voo — (Vi — Vo)1,
1+r(1—0T)"
$1,050 — ($1,000 — $875.65)(.10

= $50U Sp[.10(1 — 0.20), 3] + ( 3 )(10)

L:8BOMZ 14 .1(1 —6.2)]

Vol = (rV, ) U So[r(1 — 0T),n] +

(Z1Z*&" "(Z) Z+ ")(ZL:8BWMCZ.Z")( .Z,.Z1 -Z)Z R l-z".z1-z1zZ" M Z,.Z
1\ Z,-& Z'@Z Z +&Z.)Z4,)BZ Z"(.)! Z.2 -Z'()Z.\Z -1Z &1CZ/.Z1Z) W.Z%E.Z

r0Z ., P.2Z" Y( Z,.Z) Z1)I&Z- Z Z +&Z)Z4,)BZ Z! 0Z)Z-)&0Z),ZZ! .Z1'8&Z $I-Z
1z O .Z,.2)Z.2 -2'Z1zZ-' 2 (" 1z-z1 |, Zl'Z -Z &NZ $/-. Z)Z.2 -BZ)Z + P
"(ZL:8 BOMCA"(Z!Z ., P.2Z ZI-(Z2 &DZ

IBZ:8 BZ(("&Z (0-'( .- ZAZ?A



Table 20.6. FAinding the A fter-tax IRR
Open Table 20.6 in M icr osoft Ex cel

B5 fx |» LO9D< MZ
z B z

9Z| (W -Z'2Z2"Z*" VA P[@?=B-Z

z| -z e 3( z (=8 B8Z

zZl oz ywmzr 3 z (=8 B8Z

<z| &0 Z0& ZL[9888MZIZ )*)(Z | [9G; 782

5| z AB=AhE~ L9D< MZ

1Z Z  &/& ")(Z) ZM=AhZ+/&Z.\Z ., P.2Z Z) ZB=AhZ)*,  Z)Z.\Z ), Z.2Z Z) Z98hBZ
zZ@Z"z22(z2'Z '0z.2Z, .7 3Z-.(Z

Lepocgd1 — 0T) = 1[1 — 0(.1)] = .0950.

)Z1Z) 0Z 4+ M(Z1 Z"(Z Z"ZB<9BZ-Z.!Z ."0Z.2Z, .Z"-ZLB:MZLB<OMZAZ@hR.! (Z.!Z
182" )'Z.2Z, .Z) Z:8hBZ

)Z, 0" 1Z.1Z* ) --CZ1Z (Z 3Z)&'(Z)Z.Z'2"I'Z"Z*" 2) Z1Z)(BZ!"-Z, +" Z! Z
1z . Z" W Z,.Z1-21Z ), P.2Z Z )Z!Z)BZ'(Zl Z ) Z-Z)&&)L-BZZ!Z'2 P
mpZ oz z"z1z-'zZ1l  1,Z &I& . Z)ZZ ), P.2Z)Z ., P.2Z -"CZ.(Z.Z 2)Z
2 -Z)@Z)Z -z &LRZ.I-Z -Z.!Z *'.&Z "(-Z.2 R/-Z! 0Z.1Z-'Z Z)Z 'z W Z
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Figur e 20.1. Dow ®nes crash in 2008.
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Geometric M&ns and &iodic Disount Rates
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Figur e 21.1. A comparison of periodic inter est rates and the corr esponding yield cur ves of bonds of varying
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Predicting Futue Eonomic Activities and Opportunities and
Threats

Marginal periodic ates andwerage gometric man yield curves.
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Interpreting the shapes of yield curves.
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22 Eons and Humans
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Figur e 22.1. Combinations of Commodity Prices and R elational Goods that Leave B uyersO and SellersO &l-Being
Unchanged.
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Table 22.2. Average minim um sell price f or a used car wi th a mar ket value of $3,000 r eported b y

600 sur vey respondents.
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Intr oduction
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Figur e A.1. tlentif ying cell locations in Ex cel
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Figur e A.2. A user supplied addition function.
Y'K1I  &WK"K "+((-K1 %K
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Figur e A.3. An Externall y supplied addition function with a changed entr y.
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Figur e A.4. Adding numbers using Ex cel SUM function.
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Figur e A.5. Dragging the handle in cell B3 to enter the same updated functionin cellB 4.
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Figur e A.6. Using ExcelOs SUM function to add a string of numbers with the number in the f irst cell
fixed.
)'K1I  &%K"K "+((-K1 %K

(F& " K %%,5Z [*)-z1 Z1 (. z)zZ"(" .Z.) Z1Z(' -Z"@Z)Z-."(Z(Z/( Nz, & Z
)&& -Z1),Z*, (. -CZ.BMBEZ.'Z &&Z)Z, & .Z)&&.Z"( .-Cz1z/-Z )' Z.Z &&Z"Z.Z
2 &B2Z)' Z2 &Z* - .7 &&-CZA&"%ZT) UZ)Z.!Z'"Z' )Z(Z.!(Z& %ZT )’ .Uz

)Z!Z, YP) 1Z'(Bz )r z.! Z1z2&-Z(.3Z'@Z!Z,)yZ) 1Z )’ Z'(z-Z& & ZT)' Z
&&UZL Z "/, Z BBMBZ

Figur e A.7. lermatting cells in Ex cel by accessing the Format cell options.
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Figur e A.8. Cell formatting options.
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Figur e A.9. Currency Formatted cells
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Figur e A.10. Avalyzing the Effect of a 5% and a 10% Compound Inter est Rate on Investment V alues
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)Z  —Z)&Z  %CZ*-Z.1ZN . 0Z. Z(ZIZN | ZZ(&3"-0Z/.)(BZ "(&BCZ*+-ZT)&Z %FUZ
"Z1Z, Y*P) 1(Z'(BZ!Z .Z.CZ1Z | Z2Z(&3"Zl. )CZ(Z!Z, YP) 1Z (Z"*& 3P
"(Z1Z)&Z  WZ)*")Z, Z"-*& 3 Z'(Z "/, ZB99BZ

Figur e A.11. Acessing Goal Seek in an Excel spreadsheet

1Z)&Z  %Z"&)1Z) 2Z-%Z.!.Z1Z() (20 & VW &&Z&).)Z Z" ( " Z'@Z.\ZT Z
&8&UZ.(32"&BZ Z(.,z1Z -, Z0&Z) Z1Z() (/-Z0 " &Z"Z.ZT )Z0& UZ &BZ"(&&BCZ
12" ( 321z &&Z&).")(Z) Z.1Z 2) (-Z20 ' &Z.! .z"-z)Z zZ'(  Z"@Z.!ZT 3Z!( "(Z &&UZ
(. 32"&BZ..z* -"(ZT UCZ)&Z %Z'(-Z1Z0 &Z) Z.!Z 2) (-Z0 ) &Z, +I" Z)Z)."Z
lz - Z08&/Z) Z1Z() (20 " &BZ

Goal Seek ? X B
Set cell: FR:
[ta
To value:
By changing cell: R
0K Cancel
— T 30¥U T J0YUT

Figur e A.12. he Goal Seek dialogue bx asking for the
endogenous variable location to be r ecorded in the OSetOiéld,
the desired value of the endogenous variable to be recorded in
the O valueO feld, and the location of the e xogenous
variable to be r ecorded in the OB/ changingO field.

)Z"&&J-., . CZ-I**)-Z1 Z1 (. Z)Z! 0Z (Z"(0-'( .Z0&Z) Z[:8 ®88Z .Z.!Z (Z) 2Z98Z3,-BZ/Z
Tl .Z"UZ+-")(Z"-DZ ! .Z"Z.1Z0&IZ) Z),Z)" "(&Z"0-'( .Z ) Z Z=hZ)298Z3 -Z
1, Z[:8 ®88HZ ! (Z1! .Z1)/&Z Z)/,Z, +I", Z"(0-'( .Z"( .HZ)Z-)&Z."-Z* )&'CZ"(Z.!Z
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NR'ZIZT  .Z &&UZREZ1Z

Y&Z  %Z"&)/Z) 271Z(..Z &&Z9<R.IZ() (/-Z0 " &Z&)
" &R'(Z1ZT 3z

( .,Z[:8 ®88Z"(Z.!ZT )Z0& UZ&EZ(Z1Z(.,Z &&Z&).")Z<R.Z 2) ()-Z0
I( "(z &&UBBZ!Z, -/&-Z, Z, ), Z'@Z"l, ZB9BZ

Goal Seek ? X

Set cell: C14 £ |

To value: 520,000

By changing cell: SCS4 .E‘{E
oK Cancel

Figur e A.13. A Completed Goal Seek dialogue bw that
instr ucts Excel to find the original investment compounded
at 5% required to produce a $20,000 investment value at the

beginning of period 10.

, -(Z1ZT Uzl )2, 1(-Z2)1Z)&Z %Z-)&.")(Z, ¥), . Z'(Z"I, ZB9<BZ
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A B C & E

Compound Interest and Investment Values

1|

E i

3 :"l"E'EII Value formula

4 ] 512,278

5 | 1 £12,892.18 =C4™{1+5C516)
6 | 2 $13,536.79 =C5%[1+5C516)
7 3 514,213.63 =C6™(1+5C516)
B | d 514,924.31 =C7*[1+5C516)
g | 5 $15,670.52 =CB*(1+3C516)
10 | & 616,454.05 =C9*{1+5C516)
11 7 517.276.75 | =C10*(1+5C516)
12 | : 518,140.59 =C11*(1+5C516)
13 ] 519,047.62 =C12*(1+5C516)
mi 10 %20,000.00 !=|:13*[1*$|:515]
15 _

16 :lnteres't rate 5%

17

Figur e A.14. he Goal Seek solution, $12,278, equals the initial | nvestment compounded at 5% r equir ed
to produce a $20,000 value at the beginning of period 10.
)'K1  &WK"K "+(,(-K1 %K

zZl 0Z ."(  Z2-(Z)&Z  wZ.! Z(z'(0-'( .Z0&Z) Z[:8®88Z .Z.!Z "("(Z) Z*,))Z98Z
.+ -Z) .Z1Z7'(0-Z[9:C:?@Z"(@Z.!Z*,-( R(Z'(, -2) Z[C?@%.z!Z)," "(&Z'0-'( .BZ

An Application of Goal Sgk to HQN®Coodinated Financial
Statements (CFS)

(Z1Z. 2.CZ1Z 2*&), Z WZ"(("&Z )" ")Z, & . Z 3Z'Z Z(Z-)" . Z, N-CzZl ) .Z
+ "CZ(Z Y)Z"4 z&( ZV Z(Z'( )Z-. .'( Bz Z()1Z/-Z)&Z %Z.)Z'(Z.Z
0&/Z) Z(Z 2) (-Z0 ) &Z, +" Z)Z*)l Zz.lzZ -, Z08&Z) Z(Z() (20 )" &BZ )Z
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r A C D E 1 G H 1

wmmenssonss |1 i

1 & r
2 |DATE 12/31/2017 12/31/2018|DATE 2018{DATE 2018
3 |Cash and Marketable Securities so30 " $600| + Cash Receipts $38990 +  CashReceipts " 538,990
4 _iAccaun(s Receivable : 51,640 L 51,200 + Change in Accounts Receivable (5440)| - Cash Cost of Goods Sold : 527,000
5 |Inventory $3,750 $5,200 [ + Change in Inventories $1,450 - Cash Overhead Expenses $11,078
] _iNDlES Receivable & 50 r 50| + Realized capital gains (losses) r 50 - Interest paid i 3480
7 | Total Current Assets " %6307  $7,000) - Total Revenue 580000 - Taxes [ 568
a | = Net Cash Flow from Operations i 5364
9 |Depreciable Assets " 529907  $2710| + Cash Costof Goods Sold $27,000
10 |Non-depreciable Assets r 5690 $690 | + Change in Accounts. Payable 51,000 + Realized Cap. Gains + Depr. Recapture 50
1 éTotal Long-Term Assets 53,680 53,400 | + Cash Overhead Expenses 511,078 + Sales Non-depreciable Assets 50
12 |TOTAL ASSETS $10,000 510,400 + Change in Accrued Liabilities {578)| - Purchases Non-depreciable Assets 50
13| + Depreciation 5350 +  Sale Depreciable Assets 530
14 |Notes Payable i $1,500 7 $1,270| = Total Expenses 539,350 - Purchases Depreciable Assets r $100
15 |Current Portion Long-Term Debt 5500 1 $450 = Net Cash Flow from Investment (570)
16 | Accounts Payable " 530007 54,000 Earnings Before Interest and Taxes (E $650
17 |Acerued Liabilities r 5958 r $880| - Less Interest Costs $480 + Change in Non-Current Long Term Debt (557)
18 | Total Current Liabilities 45,958 $6,600| = Eamings Before Taxes (EBT) $170 +  Change in Cumrent Portion of Long Term Debt (550}
18 [Non-Current Long Term Debt 2,042 " $1,985| -  Less Taxes r 568 +  Change in Notes Payable (3230)
20 |TOTAL LIABILITIES 58,000 $8,585| = NetIncome After Taxes (NIAT) $102 - Less Dividends and Owner Draw [ S287
21 - |Less Dividends and Owner Draw | 5287 = Net Cash Flow from Financing (5624]]
22 | Contributed Capital " 51,900 $1,900] = Addition to Retained Eamings (185)
23 ;Relained Eamings 5100 (585) CHANGE IN CASH POSITION (Q11+Q18+Q24) ($330)
24 |Total Equity 52,000 51,815
25 | TOTAL LIABILITIES AND EQUITY $10.000 $10,400
26
A B C
12/31/2018  Industry
30 |SOLVENCY RATIOS
31 |Times Interest Earned (TIE) 1.35 2.5
32 iDebt Service Ratio (DSR) 1.02 1.40
33 |PROFITABILITY RATIOS
34 |Profit margin (m) I 0‘43%_ 1.03%
eturn on assets (ROA) 6.50% 3.30%
fter-tax ROA [ROA(1-T*)] § 5.82%
T aso% 10.70%
I 5.10%
w_élnvenmrv Turnover (ITO) 10.67 7.7
41 |ITOT (365/1TO) 34.22 474
42 | Asset Turnover (ATO) r 4.00 32
43 |ATOT (365/ATO) 91,25 1141
ujkateivahle Turnover {RTO} r 2439 11.41
45 [RTOT (365/RTO) 14.97 2
46 | Payable Turnever (PTO) r 0.33 1259
|pTOT (365/PTO) 39.11 29.00
 LIQUIDITY RATIOS
urrent ratio [CR) 1.06 1.30
uick ratio (QR) 0.43 0.70
51 LEVERAGE RATIOS
ebt/Asset [D/A) 0.80 091
53_5Debtf€qulw (D/E) 4.00 2.00
54 |Equity multiplier (A/E) 5.00 220
55|
56 |
szl
I CFS template Exogenous Variables SPELL Ratios | Common Size Balance Sheets Common Size Income Statement @

Figur e A.15. FQNOs Codtinated F inancial S tatements and E mbedded Functions and A ssociated Ratios.
)'K K1 &)% K"K " +((-K1 %K
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Goal Seek ? >

set cell: B34 +
To value: 0,805
By changing cell: | 5|53 s

Figur e A.16. Solving the OWiat ifO question,
how much does cash receipts need to

incr ease to obtain an m ratio of .8% using
Goal Seek

LZ% -z Cz1Z, J(Z1Z (-1 Z)D)ZT ! .Z'UZ+-"Z'@Z"I, ZBIBZ
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A B C o ol B | F W G H 1 |
1 ; i i ) s m“‘mm _
2 DATE 12/31/2017 12/31/2018|DATE 2018{DATE 2018
3 |Cash and Marketable Securities | 930 " §752| + Cash Receipts $39,142 + Cash Receipts $39,142
4 |Accounts Receivable i 51,640 51,200 | + Change in Accounts Receivable (5440) - Cash Cost of Goods Sold " s27,000
5 |Inventory § §3,750 7 $5,200| + Change in Inventories $1,450 - Cash Overhead Expenses " s11,078
& |Motes Receivable [ S0 il 50| + Realized capital gains (losses) i S0 - Interest paid I 5480
7 | Total Current Assets " 863207  $7152| = Total Revenue $40152 - Taxes i 568
] = Net Cash Flow from Operations i 5516
9 |Depreciable Assets r $2,990 P $2,710| + Cash Cost of Goods Sold $27,000
10 Non-depreciable Assets i 5690 5690 | + Change in Accounts. Payable 51,000 + Realized Cap. Gains + Depr. Recapture 50
11 Total Long-Term Assets 43,680 $3,400 | + Cash Overhead Expenses $11,078 + Sales Non-depreciable Assets 0
12 TOTAL ASSETS 510,000 $10,552 + Change in Accrued Liabilities {578) - Purchases Non-depreciable Assets 50
13| + Depreciation $350 +  Sale Depreciable Assets $30
14 | Notes Payable r 81,500 ~ $1,270| = Total Expenses 439,350 - Purchases Depreciable Assets i 5100
15 |Current Portion Long-Term Debt 5500 { 5450 = Net Cash Flow from Investment (570}

_ £

16 | Accounts Payable " s3000” 54,000 Earnings Before Interest and Taxes (E 5802
17 |Accrued Liabilities i 5958 r $880| - Less Interest Costs 5480 + Change in Non-Current Long Term Debt (857}
18 Total Current Liabilities $5,958 56,600 | = Earnings Before Taxes (EBT) 5322 + Change in Current Portion of Long Term Debt (550)
19 |Non-Current Long Term Debt i 52,042 [ $1,985 - Less Taxes il 568 + Change in Notes Payable ($230)
20 TOTAL LIABILITIES 48,000 48,585 = Netincome After Taxes (NIAT) 5254 - Less Dividends and Owner Draw F $287
21 - Less Dividends and Owner Draw il 5287 = Net Cash Flow from Financing 156 24]]
22 |Contributed Capital i $1,900 $1,900| = Addition to Retained Earnings {533)
23 Retained Eamings 5100 567 CHANGE IN CASH POSITION (Q11+Q18+Q24) (5178)
24 Total Equity 52,000 51,967
25 TOTAL LIABILITIES AND EQUITY $10,000 $10,552
26

A c |

12/31/2018  Industry
30 SOLVENCY RATIOS
31 |Times Interest Earned (TIE} 1.67 2.5
32 | Debt Service Ratio (DSR) 118 1.40|
33 PROFITABILITY RATIOS
34 | Profit margin (m) l 0.80%!| 1.03%
35 i Return on assets (RDA) 8.02% 3.30%
36 lAfle(-la)( ROA [ROA[1-T*)] I 7.34%
37 |Return on equity (ROE) r 16.11% 10.70%
38 fAfletvlal ROE [ROE(1-T}] [ 12.71%
29 EFFICIENCY RATIOS
40 |Inventory Turnover (IT0) 10.71 7.7
41 |ITOT (365/1TO) 34.09 47.4
42 | Asset Turnover (ATQ) i 4,02 3.2
43 |ATOT (365/ATO} 30.90 1141
£4 Recelvable Tumover (RTO) i 24.48 1141
45 RTOT (365/RTO) 14.91 32
46| Payable Turover (PTO) r 9.33 12,59
47 TPTOT (365/PTO) 39.11 29.00
42 LIQUIDITY RATIOS
48 | Current ratio (CR) 1.06 1.30|
50 Quick ratio (QR) 0.43 0.70
i
51 LEVERAGE RATIOS |
52| Debt/Asset (D/A) 0.80 0.91
53 Debt/Equity (D/E) 4.00 2.00
54 | Equity multiplier (A/E) 5.00 2.20
55
56/
2l g
| CFStemplate | Exogenous Variables SPELL Ratios I Common Size Balance Sheets Common Size Income Statement } ® 1

Figur e A.17. Tie Goal Seek solution to the OWhat ifO question, how much will cash r eceipts need to incr ease to
produce an m value of .8%?
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An overview of financial functions.

mz-  MNYZ"l---z0)  1Z)Z1-Z2  &Z'(("&Z I/  ")(-CZ-)Z) zAMizl |, Z"-/- Z'Z ,&".Z
N%Z 1+, -R* &, 8Z1*.,7977)(Z&) (Z(& 3--BZ 0")/-&3CZ.IZ'(("&ZI )-Z"-I-  Z'(Z
"Z- ")Z, 2)@&3ZZ-%&'(Z) Z1Z'( 3Z'(("&Z(2).).ZI( N-Z 0"& &Z.)Z2 &zZ/--BZ Z

"Z 3z1""(Z1Z (, &zZ*-( .Z0&IZL  MZ/(.")(Z"@Z + .)(ZB9BZ!Z0,)-Z "(("&ZI P
N(-Z1 Z1'&&Z " -Z"(Z1! .Z)&&L-Z, Z)(&3Z-* "&Z --Z) Z+ .")(ZB9BZ

NPV = Vot M2 Bn d S
LBONEZ (I+r/m)  (147/m)? (L +r/m)mn
Z "Z3Z0MZZI'( &Z & , "Z, &'3BZZ-(&Z+ ")Z (Z-&0Z)Z .Z)-Z)(Z
I(%() 1(Z0 " &R &.1)/ 1Z1ZI%() 1(Z0,)' &Z' 321 0Z), Z.!(2)(Z-)&."BZ!, ), CZ+ P
"NZ B9Z (Z*, ) ZZH&M)(L -MLZ .Z)-Z)ZI%() 1(BZ-ZZ,-I&CZ &&ZD).\Z "(("&Z') &Z
Z"(Z1-Z % ("2Z ' Z.! Z)(Z) 2120, &-Z"(Z + .")ZB9Z"-Z/(%()1(BZ)(-" ,Z.!Z
Y&&L"(Z "((" &Z') &-Z.! Z,-1&2Z 3Z--I"(Z)(Z)  Z.!Z0, &-Z"(ZB9Z"-Z/(%() 1(BZ

The net pr esent value (NPV) model.Z' Z Z') &Z-)& 0-2)z'z( .Z* -( .Z20&Z) Z(Z"(0-."( .Cz
dzx -( Z20&IZ2" ., ( zZ2 .1 (Zz'z )-z2) z!'z"(0-'( .ZgZ(ZzZll, zZ -z &u-z"- HI( . Z
3Z,.72,KZ*&/-2!Z"( 0-'(  \Z&"+/" .")(Z0 & Z (BZ

The internal r ate of return (IRR ) model.Z!Z Z") &Z "(-z1z20 &Z) z!Z"- ( .Z,.Z+Z! Z
"% -Z Z +/&Z.)Z4,)BZ!Z0," &Z +Z-Z/(%() 1(CZ(Z -2 Z(. 202 + ") (Z1" 1Z(Z 29 P
(( .CZ 32102), Z.!(2)(Z-)&.")(BZ

The maxim um bid ( minim um sell) price model. z!Zz'2"™/'z " zZ*" Z") & "(-Z1Z0 &IZ) Z gz
-f1zY 7z 7"Z4 ,)BZZ,*, -( .-Z.1Z)-Z(@Z"( 0-)Z )M&Z* 32),2Zll, Z -1Z &1Z-, 'Z(Z
-"&&7Z %P 0(BZ 120 &Z) Z gZ! Z'% -Z Z4 ,)Z' 3Z&)Zr -( .Z1Z& -P*" Z(2'(0-)Z
Y&Z, "0Z'(Z2'( Z)zZ!Z'(0-'( MZ//, Z -1Z &NZ-, 'Z(Z-"&8&Z, %P 0(BZ

The annuity equi valent (AE) model.Z!, Z, Z.1)20,-")(-Z2) Zz.Xz((/" .3Z+/"0 &(.Z) &Bz'zZz ",-Z
WZ "(-21z20 &IZ) Z2Z)-.( Z-Z &1Z Z "0 Z)Z2& Z/)-Z1)-Z Z +H&Z1Z*, -( Z
0& 2-1'2) Z -1Z &N-Z 1"27Z9CZBCMZ*&/-% CZ.!Z+l ")( W BZ

RQ Rmn+Smn
NPV = — 1
V= T e U T Wy
R R R

- At r/m) " (L+r/m)?

@Z1Z- NZO0 ,Z) Z!Z((" .3Z+"0 &(.Z') &CZ1 Z- .Z Z +&Z.)Z4,)Z(Z "(Z'Z (" .3Z
+'0 & (.Z1)-Z" )( . ZO& Z"-Z +/&Z)Z ¢BZ -1Z &1-Z--)" . Z1"1ZZ )-.( .Z& (Z* 3'( .Z
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nz"-7" &Z11,  Z ¢Z-Z.1Z& Z"( .CZZ-Z1Z )-.( .Z& (Z* 3'( .CEK&Z-Zz.\Z'(., -Z, .CZ
(z & 2-212.)7) Z.!Z&) (BZ

Rl R2 Rmn"'Smn
Vo =
O Wrrim) T WrrmE T Wt rmym
R R R

oz Qrm)  (@arm T @ fmym

Break-even models. Z(Z-)Z  --Cz1 Z" '.Z Z'(., -. Z'(ZZ*, ."1&,20 & Z) Z 3,21 Z&"+" ")(Z
0&/Z (20 Z, 1 -Z Z)Z4 ,)BAZ!-Z --CZ12).(Z"&) 3Z)&Z %Z)Z'(Z.! .Z*,."I&,Z
2,2 D& BZ

Thetermmodel. 22, Z, Z.1)Z.,Z) &Z =" Z'(Z.)"-Z)%BZ(z.!Z ",-.CZ.! Z/(%() 1(Z0 " &Z

"Z1Z.'CZ & CZ (Z"Z-)&.")Z *(-Z)(Z.'Z).! ,Z%() 120 " &-z"@Z.'z + MBZ(Z.Z- P
)Z.,'Z") &CZ &&Z.1Z)*"&Z.'Z") &CZ.1 Z-)&/.")(Z )Z& Z*(-Z)(Z Z &I1&-P " Z
)" NZ, +HM(Z) .Z1Z-)&0Z.1ZY) &Z )20 ,)-Z0 & -Z) Z&' A( "&ZIZ)*"&Z )" )-Z, Z

" BZI-Z'ZZ" "I&Z) &Z)Z)& 0Z  [-Z".Z, 4, -Z) Z1Z%()1Z " ) &ZIJ, Z0&-Z) Z

0,"&-BZz ), -"(z!zll, Z0&/-z2) 20" &-Z"-Z"-/-- Z"(Z*.,299BZ

The fu tur e value model. 22 Z /./, 20&/7") &Z-)& 0-Z),Z  CZ!Z&"+/" ")(Z0 & 2) z!Z'(0-'( .CZ
—-I"(Z Z7"-Z + &2.)Z4, YBZ ! ZI("+] (--Z) Z\"-7) &Z"-Z.\  Z'(-. Z) Z"- ) Mzl Z -1Z
&N-2.)z.1" 7%, -( .Z0& CZ1Z )™I(Z 4z &N-Z)ZM"ZIJ, 208 Z'(Z)Z & "Z"Z

Exel functions.

Y N("(Z)Z)Z (, & Z + )Z0 ) &-Z -" Z"(Z B9Z Z- 0, &2 2 &Z I( .")(-BZ
2 & Z/I MZ "(-Z Z(Z 8BZZ ZI/ MZ "(-z CZ@Z BzZZ Z/ ")Z "(-Z& BZZ
ZI( MZ "(-Z4K&CZ(Z-Z ZI(  MZ "(-2120 &IZ) Zv Z ..Z- ."(Z Z +&Z)Z4, )BZ

Y NN(Z)Z1Z2 &2/ "\(-z Cz Cz Cz Cz(zz,zlzZ, I'( .-Z*OCZ,CZ(*, CZ
¥ CZ(ZOBZ( )-Z, Z * .&4 BZ,I'( .-Z), -("(Z)ZI/ Nz, z&L, - BZ I(Z
12Z)802Z)Z2Z%, "1&,ZI( M(CZ!Z ), -*("(zZ, I'( Z-Z&™( . Z,)Z\ZI( ") W&"-ZF

, I'( -BZ Z&'-Z.1Z)&&1"(Z2 &ZI/ ")(-Cz."zZ, I'( .-Cz(z.Z), .zZ'@Zi1"'zlz, I P
"( -Z* BZZ " M(Z)Z.1Z&-Z)Z,I( -CZI M(-Z &&IZT.3* UZQ &-Z1"1Z.&&Z.Z
I M@EU 1z -1Z &N-Z) 1Z Z1Z  (((2) Z)Z*)Z'@ZAMiZ  -Z.3%N92)2.21Z2(2) Z
1Zx "N Z"(Z1m 1z -Z.3*"8 BZZ0& -Z, Z(O.Z( ., Z)ZT.3* UZ(ZTO@Z28&Z-I'-Z.! 3Z,Z
)1z +18&2)z4,)Bz2 &Z'(("&ZI ")z (zZ!"Z, I'( .~-Z, Z&"-. Z( 2BZ

1z 1'zzi  MZ-z°L, .CZ(*, CZ*.CDCB* MBZ
1Z1'zzi  ")Z'"ZL, .CZ(*, CZ*.CZ6CB* MBZ
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1Z1'z  ZI MZ-z* L (*, CZ*.CZ6CPCB* MBZ
1z 1z z/( "Z-z° L, .Cz* .CZ6CDCB* MBZ
iz1z zZ/ M@Z-z~ L, .CZ(*, COCICB* MBZ

)Z)&0ZIZ I  M)(-Z&'-. Z) 0CZ1Z(.Z)Z &&Z&)."(-Z) Z.\Z, I'( .Z0&-Z(Z( ..Z.!'Z
"()Z1Z2 &ZI( M(BZ)Z 2%&CZ"Z.1Z0&Z )Z, .Z1 , Z&". Z"(Z &&Z <CZ(*,Z1, Z&". Z"(Z

&8Z =CZ*Z1, Z&"-. Z'(Z &&Z>CZ (DZ(Z.3*Z1 , Z).\z4 ,)CZ1Z1)I&Z1" .Z1Z Z/(  ")Z-Z
AL <CZ=CZ>CZa@éBZ

Calling up Exel Functions.

l, Z,Z.1)Z1 3-Z)Z &&ZI*Z2 &ZI( ")(-BzZ!Z "-zZ1 37"-Z)Z1"Z.Z/  ")Z1".1Z'-Z,I'( .Z

0&/-2'ZZ -"( . Z& .)BZ)Z 2*&CZ-/'Z120 &Z)Z .Z1 6 Z&"-. Z'(Z &&Z<CZ(* Zl Z
&"-. Z"(Z &8&Z =CZ*Z1, Z&". Z'(Z &&Z >CZ (DZ(Z.3*Z1 , Z).Z4 ,)Z (Z&". Z'(Z &&Z @Z(Z
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Figur e A.18. Opening the Excel PV function.
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