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15.2 Present Discounted Value

o SHMECIDIXI present discounted value( PDV)
DI Ol &= =582 SHIMA.

0| XFE0| ROIZHD BHAF. 0] 22
S $1= 19 S0l $(1+R) =
JIMCH Z=CH M2tA $ (1 + R)= &
$1°| 1= §|2| Ol24J+XI0IC}.

OO0 149 SO $12 HHIEX,
= ST 21D XI (present discounted
value: PDV)= 20121012

2o 22E 14 S92 1$2)
STHOLXI=S $1/(1 + R) OICh.
0l 2H2 0|XHE0| ROI2HE 14
S0l $12 JIMCH == 240|C}

[etd A=s28 ndE FHol A=2&=
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H 15.1 0|24 $12| HX|7}X|(PDV)

O|XI-& 1d 2'd 5 ' 10 & 20 4 304

0.01 $0.990 $0.980 $0.951 $0.905 $0.820 $0.742

0.02 0.980 0.961 0.906 0.820 0.673 0.552

0.03 0.971 0.943 0.863 0.744 0.554 0.412

0.04 0.962 0.925 0.784 0.614 0.377 0.308

0.05 0.943 0.890 0.747 0.558 0.312 0.231

0.06 0.935 0.873 0.713 0.508 0.312 0.174

0.07 0.935 0.873 0.713 0.508 0.258 0.131

0.08 0.926 0.857 0.681 0.463 0.215 0.099

0.09 0.917 0.842 0.650 0.422 0.178 0.075

0.10 0.909 0.826 0.621 0.386 0.149 0.057

0.15 0.870 0.756 0.497 0.247 0.061 0.015

0.20 0.833 0.694 0.402 0.162 0.026 0.004
#1512 o JHAl OIAF&E01 EE2E M 1, 2, 5, 10, 20, 30¥ 0l XI=2&l= $12 MK E
S0 UL HOIKNEO| 6~7T%EL 2 M ASFEH 2048 L= 309 F 0l XI=S&E= $12
slel JiXle 2 A== 42 U H0IA4&E0| ¥ Z2R0= A€ X &L
HE =0, ROl 3% Il XIs5H 204 F 0l A== $12] S MILXI(PDV)= < 554 E D}
= Ct. CHAI Zol, OlAtE 3%E 2|2 ot ) A= 554dIEE S AtoltH 208 F 0= & $1E
2 Al =L
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A {25 20| PDV = $100 + $100

B §32520) PDV = $20 +

(1 + R)

100 100
5 L9

(1+R) (1+RF

R=10% R=15%

R = 5% R =20%
AdESES| PDV: $195.24 $190.91  $186.96 $183.33
BY=3E9| PDV: 205.94 193.55 182.57 172.78

10% 0|5t2 OIKRI20HM= B 2SS0l O JIXIJF UA2LLE, 15% 0] &9

OIAEHAE ASZESE0 H JIXIIJEULH A 0lF=AddasSS2 32
AlJI0 =0 Xl
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PDV = W, +

o) 0f 1 2

2l 2003 =9)ION JJP
Wo(@A+9)@—m,)

2s T

259| 7HA|

12 53AH2 LPOIE AH2 KL LE.

ol AE=O0

=2 S MELIJMAl= Otch et €Lt

L W@+ 9)2(1— m,)

a+ R) A+ R)?
W@+ g)’@a—m,)
A+ R)’
Wy M&dA2 1996 AS0I0H, g= MEA A5 Gy A2t AAsSS0|0H MetA 12 A=52, 1997 O
Wy(1 + @), 1998E 0l W(1 +g)? Olct= A2 AsE A2 WAL m,m,...,m, 2 AHZE0|C.
CtAl 2oHf, 19973 UM AIZSH 2003E tX| OHE 10t CHE Ol R 2 AT E D%O | Ct.
H 15.4°| OtX| 2 €2 =XI== &otH $650,2542] S M(2)IHXIE =0
m oj@l UZel A
Wil + gl (1 — myg) 1/(1 + R)* Woll + @)1 — mJd/(1 + R
199444 €85 000 0.591 1.000 £84 235
199744 £91, 800 0.950 0917 £83 339
159844 £99 144 0.989 0.842 $82 561
159994 $107,076 0.988 0.772 £81 671
200044 $115, 642 0.987 0.708 $80 810
20014 £124 893 0.986 0.650 £50 044
200244 $134 B84 0.985 0.596 £7% 185
200344 $145,675 0.984 0.547 £78 407
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ol Al 1

You are offered the choice of two payment streams: (a) $150 paid one year from now and
$150 paid two years from now; (b) $130 paid one year from now and $160 paid two years from
now. Which payment stream would you prefer if the interest rate is 5%? If it is 15%?

O|X}&0| 5%%¥ m,
Use the formula PDV = FV(1 + R)™ for each cash flow. Stream (a) has two payments:
PDV,=FVi(1+R)y'+FV>(1+R)™?
PDV,=($150)(1.05)! + ($150)(1.05)% = $142.86 + 136.05=$278.91.
Stream (b) has two payments:
PDV,=($130)(1.05)71 + ($160)(1.05)> =$123.81 + $145.12 = $268.93.

At an interest rate of 5%, you should select (a) because 1t has the higher present discounted value.

O|X}Z0| 15% mj,
PDVa=($150)(1.15)1 + ($150)(1.15)2 = $130.43 + $113.42 = $243 .85, and
PDVy = ($130)(1.15)1 + ($160)(1.15)2 = $113.04 + $120.98 = $234.02.

You should still select (a).

Copyright © 2013 Pearson Education, Inc. « Microeconomics ¢ Pindyck/Rubinfeld, 8e.
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15.3 *{He| 7} K]
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WX HEAS THEHZ DA 0o 6252 N2 S
gl 151 T
Ko HZSEO| A7

HIFEZE2 PDV 20 o
WO N 26t 82522 (991 :51,000) 19 ]
Ol2Ho) 2Msls 20|22 4]
0| K20l At L0 (2t
RO BT (ER)IIK=

1.4
=& CF,
HZ =0 0|XS0| 5% If, 0
2 20| $1,0000]| 2 04 1.0
$ 1002 2= (0| X2 "]
Es6ts 10E W2l 2ol
PDVE $ 1,38601 Ch 15%2) 6]
lel-%o-”}\—l PDVE$7490|E|~I e _:IIIIIIIIII:I_:I._-:IIIIIII::]_I-_[::IIIIIIII”_I-I._-!:IIIIIII::]_:IZ”
ol
i
$1OO $100 $100 $1000
(15.1)

et +
L+ R) (1+ R)? 1+R)° @1+R)¥
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o4l A| 2

Suppose the interest rate is 10%. What is the value of a coupon bond that pays $80 per year
for each of the next five years and then makes a principal repayment of $1000 in the sixth year?
Repeat for an interest rate of 15%.

‘<
—

FV
(1+R)’

The PDV of each payment 1s: PDV =

where R 1s the interest rate, equal to 10% (1.e., 0.10), and 7 1s the number of years in the future. The
value of all coupon payments over five years is therefore

ppv—-sol L.t ! : L |

1 N N - =$303.26.
\1.1 121 1331 14641 161051

The present value of the final payment of $1000 in the sixth year 1s

_ $1000 _ $1000 _$564.47.
L.I° 1.771

Thus the present value of the bond 1s $303.26 + $564.47 = $867.73 when the interest rate 1s 5%.

PDV

With an interest rate of 15%, the value of the bond 1s
PDV =280(0.870 + 0.756 + 0.658 + 0.572 + 0.497) + (1000)(0.432) = $268.17 + $432.33 = $700.50.

= O[Ar20| S7rg=5& M 7Kz of5ede & = Us
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+ + + +
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[LretAd Ol A= 01 5%ctH, O] &2 2| JHXI= 100$ /0.05= $2,000)+ = Lt.
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Al ME40| B
AerE
o &l S 52 E effective yield(%=< Erate of return, yield, BHI [+ E

yield to maturity): ZH#HO0| FEXA=E R0 €= =AU E.

APTHAL AEIFAE AL JLXN)0l P2tH, A1 (15.2)HI A P $100/RO|
Cl0d, WmekA R=$100/PIt =ILH S HH 2] JHA O] $1 0002tH, Ol A=

R =$100/$1,000 = 0.1, = 10%0|Ct. Ol2let OlAtE= A2 &S *2‘%
(effective yield) &&= #Q%(rate of return, yieId)OIE ) o AHLE, ALl BF
J|4=2 & (yield to maturity)0l 2t 0= otMH, 0l= MAN EXS 20 &
= =2 E0|LC}.

MOl Db 0| P2HE Al (15.1)2 OF2hQt 201 ESE 2 UCH

1

$100 , $100 , $100 $100 , $1000
P= (1+R) - (1+R)? * (1+R)3 Tt (1+R)10 T (1+R)O

S8 A0 25 Tl =2 =25 AL etA O
FEe M2 0 =2 =255 2L
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2104
1584
1.5
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1+
1.5+
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1.3+
1.2+
1.1

1.0
09
(.8
0.7

0.6
(L5

0.4
0

TTT T TTTT 1711
0.05

I I O A
010 0.15 0.20
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Atgql 15.2 S|ARe] (A B)FUE
Microsoft Rite Aid
7t4 Price ($): $106.60 $93.00
T Coupon ($): 5.300 9.500
Ot71 Y Maturity Date: Feb. 8, 2041 Jun. 15, 2017
0t 7| 2= 2l & vield to Maturity (%): 4.877% 11.099%
A4 ECurrent Yield (%): 4.972% 10.215%
S Rating: AAA CCC
MicrosoftAr A& 2| BtV &2 Cr=1r 20| A LHEl T
108 &0 = E 54;391 + T f—-sﬁ?:z - ﬁ
' (1 i Sﬁ']“ (1 1EI??‘3‘?

Ol A0l 2ot= ROl A5 =2AE0|Ct R*=4.877%7 EIC}.

Rite Aid At2| THH 2| e2+=9EL sgot A4 2= sttt .
o= .5

=
#=.00 {1 + R) (1 + M2 1 + AF
o5 .5 .5 1000
+ —  —  —— =
 + /" (1 + R)° (1 + R* 1+ %

R* = 11.099%. Rite Aid Xf #H 2| = &E0| 2 § AL}, ALISIH Rite Aid X O]
2N O 2&st?| W-Z0|LCt.
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Ol Al 3

A bond has two years to mature. It makes a coupon payment of $100 after one year and both
a coupon payment of $100 and a principal repayment of $1000 after two vears. The bond is selling
for $966. What is its effective yield?

Determine the interest rate that will yield a present value of $966 for an income stream of $100 after
one year and $1100 after two vears. Find R such that

966 = (100)(1 + Ry + (1100)(1 + R
Algebraic manipulation yields
066(1 +R)*=100(1 +R) + 1100, or
966 + 1932R + 966R> — 100 — 100R - 1100 =0, or
966R* + 1832R - 234 =0.
Use the quadratic formula to solve for R:
R=0.120r-2.017.

Since —2.017 does not make economic sense, the effective yield 1s 12%.

Copyright © 2013 Pearson Education, Inc. « Microeconomics ¢ Pindyck/Rubinfeld, 8e. 15 of 45



O Al 4

Ralph is trying to decide whether to go to graduate school. If he spends two years in graduate
school, paying $15,000 tuition each year, he will get a job that will pay $60,000 per year for the rest
of his working life. If he does not go to school, he will go into the work force immediately. He will
then make $30,000 per year for the next three years, 545,000 for the following three years, and
$60,000 per year every year after that. If the interest rate is 10%, is graduate school a good
financial investment?

After the sixth year, Ralph’s mncome will be the same with or without the graduate school education, so
we can ignore all income after the first six years. With graduate school, the present value of ncome for
the next six years (assuming all payments occur at the end of the year) is

_ $15,000 $15, 000 $60,000 $60 000 $60,000 $60,000

ooy oy oy oy T = $131,150.35,

Without graduate school, the present value of income for the next six years 1s

$30,000 $30,000 $30.000 $45 000 $45, 000 $45,000

—$158,683.95.
Wy oy oy oy Ty rsesss

The pavoff from graduate school is not large enough to justify the foregone income and tuition expense
while Ralph 1s in school; he should therefore not go to school.

Copyright © 2013 Pearson Education, Inc. « Microeconomics ¢ Pindyck/Rubinfeld, 8e. 16 of 45
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42 7T, ] 710
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o o
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NPV= 10+ .96 N .96 4 .96 :
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+ +
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CH et MBA &5 O|He| 18 MBAYS3HA Z Ho A&
Stanford University $84,998 $182,746
University of Pennsylvania $78,544 $175,153
Harvard Business School $79,082 $170,817
Columbia Business School $77,127 $167,366
MIT Sloan School of Management $71,653 $158.353
Dartmouth College: Tuck $73,114 $155.732
University of Chicago $72,904 $152.370
Yale School of Management $65,000 $151,451
Northwestern University: Kellogg $71,889 $143,777
Cornell University: Johnson $67,852 $140,454
New York University: Stern $63,195 $138,398
UCLA: Anderson $66,459 $136,906
Duke University: Fugua $65,820 $136,248
University of Michigan $65,788 $130,082
University of Virginia $64,397 $130,082
Carnegie Mellon $63,509 $127,018
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CH st MBA &5 O|HQ| 18 MBAYS3HA Z Ho A&
Georgetown University $60,817 $126,500
University of Texas at Austin $61,359 $118,422
University of Southern California $62,701 $116,624
Vanderbilt University: Owen $55,886 $114,567
Indiana University: Kelly $60,497 $112,524
University of Rochester: Simon $52,965 $111,226
Pennsylvania State University $58,556 $110,085
Purdue University: Krannert $51,676 $100,252

Copyright © 2013 Pearson Education, Inc. « Microeconomics ¢ Pindyck/Rubinfeld, 8e. 35 of 45



Ate 15.6 MBAZS 2| =3} 0f 8l=7}7

H 15.6

CH st MBA &5 O|HQ| 18 MBAYS3HA Z Ho A&
INTERNATIONAL BUSINESS SCHOOLS

e it o Managenent
Insead (France/Singapore) $71,141 $147,974

London Business School $63,074 $146,332
e e o anagerens
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HEC Paris (France) $59,848 $123,287
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