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Appendix Present Value Tables 



APPENDIX TABLE 1 Discount factors: Present value of S 1 to be received after t vears ~ 1/(1 + 'I' 
Interest rate per year 

Number 
of years 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15% 

• 990 . 9 80 . 9 7 l • 'Hl2 .952 .943 . 9 3 5 • 926 • 91 7 .909 • ':10 1 • 8 93 • 8 8 5 . 3 77 .870 
• 9!!0 .961 • 94 3 • 925 • 9 0 7 .890 • 8 73 . 8 57 • 1:14 2 • 82 6 • 81 2 • 7 9 7 • 7 8 3 • 7 6 9 . 7 56 
• 9 71 . 94 2 • 9 1 5 • 8 8 9 .8 64 ,1:\40 • S I 6 • 7 9 4 . 77 2 . 7 51 . 731 . 712 .693 • 6 75 .658 
• 9 6 i .924 • 88tl . 8 55 . 82] . 7 92 • 7 63 . i3 5 • 7 0 8 .683 • 6 59 .636 • 61 3 • 5 92 .572 
• 9 51 • 906 • 8 b 3 • 82 2 . i l:l4 • 7 .. 7 • ; 1 3 • b 81 • 6 50 • 6 2 l • 5 93 • 56 7 .54] . s l 9 • 4 97 

b • 94 2 . 8 8 8 .837 .790 .746 • 7 0 5 .666 .630 .596 .564 .5)5 • 50 7 • 4 80 • 4 5 b .4]2 

7 • 9 3 J , 8 7 I . 81 3 • 7 60 • 7 1 l .665 • b 2 J • 5 tl) • 54 7 • 51 3 • 4 82 • 4 52 • 4 2 5 . 4 00 .376 
3 • 92 J .853 • 7 1:19 . 731 . b 77 .627 . s 82 . s 4 0 • 5 02 • 4 6 7 • 4 3 4 • 4 04 • ) 7 6 • 3 ') 1 • 3 27 
9 • 914 • 83 7 .7116 • 7 0 3 • b 4 ) • ) 92 . s 4:. • ) u 0 • 4 60 • 4 2 4 • 3 9 l . 361 • 3 3 3 • 3 08 .284 

I 0 • 90 5 . 82 0 • 7 4 4 . 6 7 6 • b I 4 .558 • } 08 ... 6 3 .422 .386 .352 • 3 2 2 • 2 9 5 .270 .247 

II • 8 96 • 804 .7'22. .&50 • 58 5 • 52 7 • 4 7 5 ... :9 • 3 8 8 • 3 5 () • J 1 7 .287 • 261 . :: 3 7 . 21 5 

12 • 8 ll7 • 7 !l8 • 7 0 I • 6 2 5 • 55 7 ... 9 7 .4.:04 • 3 9 7 .356 • 3 I 9 • 2 8 6 • 2 57 • 2 31 • 2 08 • 18 7 
I 3 . 8 7 9 • 77 ~ . 61:11 • 6 I) l • 5 J 0 • 4 6 9 ... l s .)68 • 3 2 6 • 2 90 • ::58 .2.:!9 • 2 04 . 182 .ltd 
14 .870 • 7 58 . 6 6 l • 5 77 .505 • 4 4 2 • 3 8 8 .3:.1) .299 .263 • 2 J 2 • 2 0 5 • 181 • 1 00 • 1 41 

15 • 80 1 • 7 4 3 .042 . 55 5 ... 81 . 4 1 7 .302 . 3 l 5 • 2 7 s .239 • 2 0 9 .liD • 100 .140 • 123 

I b • 8 53 . 7 2 8 • 6 2 3 .534 • "58 .394 . J 3 9 • 2 9 L .zsz • 2 1 !l • 1 !l8 • 1 t>3 • 141 .113 . l 0 7 

I 7 • 844 . 7 l 4 • 0 0 5 • 5 1 3 • :. 3 0 • J 71 • 3 1 7 • 2 7 0 .1)1 • 1 9 8 . l 7 0 .146 • 1 2 5 • l 08 .093 
I 8 .8)6 • 7 00 • 58 7 ... 9 4 • :. 1 6 .350 . 29b • 2 50 • 2 12 • 180 • I 53 • 1 JO .111 .095 .Q81 
19 • 82 8 • 6 80 . s 7 0 ... 7 5 • J 9 6 . ) J l • 2 7 7 .232 • l '::14 • 1 b 4 • I 3 !l • 1 I 6 .098 . 0 83 .070 
20 • 82 0 • 6 73 • 55 4 • 4 56 • 3 77 • J l 2 .2.58 . 2 15 • l 7 3 • l 4 9 . 12 4 • 1 0 4 • 0 8 7 • 0 7 J • 0 0 I 

2 5 • 7 !lU • b 1 u • 4 7 8 . 3 7 5 . 2 9 '> .233 • l 8 4 . 14 6 • 1 16 • 09Z • 0 7 4 • 0 59 • 04 7 .038 .030 
30 • 7 4 2 .552 • 4 12 • 3 08 • 2 31 • l 7 4 • l 3 l .099 . 0 75 . 0 57 .044 • 0 J J .020 • 0 2 0 • 0 1 s 



Number 
of years 

1 
2 

4 

' 
b 
7 
8 
9 

10 

11 
12 
1 3 
14 
1 5 

1 b 
17 
18 
19 
zo 

25 
30 

16% 

• 8 6 2 
• 7 4 3 
• 6 41 
• 5 52 
• 4 7 6 

• 410 
• 3 54 
• 3 OS 
.263 
• 2 2 7 

• 1 9 5 
• 168 
. 1 4 5 
• l 2 5 
• 108 

.093 
• 080 
• 0 6 9 
. 060 
• 0 51 

• 0 2 4 
• 0 12 

17% 

• 8 55 
• 731 
.624 
• 5 34 
• 4 56 

.390 
• 3 3 3 
• 2 85 
• 2 4 3 
• 2 08 

• 1 7 8 
• 1 52 
• l 30 
.Ill 
• 0 9 5 

.Ol:ll 

.069 
• 0 59 
. 051 
• 0 4 3 

.020 
• 009 

18% 

• 84 7 
• 71 8 
• 6 0 9 
• 5 I 6 
• 4 3 7 

.370 
• 3 l 4 
.266 
.225 
. 1 9! 

• l 6 2 
• I 3 7 
• I 16 
.099 
. 0 84 

• 0 71 
• 0 bl! 
• 0 51 
.043 
• 0 3 7 

.016 
• 0 0 7 

19% 

. s 4 0 
• 7 0 6 
• 5 93 
• 4 9" 
• 4 19 

.352 

.296 

.249 
• 2 u 9 
.176 

• l 4 b 
. 1 2 4 
• 1 04 
• 08<J 
• 0 7 4 

. 0 6 2 
• 0 52 
• 0 ... 4 
• 0 3 7 
• 0 3 I 

. 0 1 3 

. 0 0 5 

20% 

• 8 3 3 
. 6 94 
. 57 9 
• 482 
.402 

• 3 3 5 
.279 
.233 
. I 94 
• 1 6 2 

• I 3 5 
• I l 2 
. 0 93 
• 0 7 8 
. 0 6 5 

• 0 54 
• 0 ... 5 
.OJl:l 
• 0 3 1 
• ():!. 6 

• 0 l 0 
• 0 0 4 

21% 

• 8 2 b 
• 6 KJ 
.5b4 
. 4 6 7 
.Hb 

• 3 l 9 
- 2 6 3 
• 2 18 
• l !lO 
. 1 4 9 

• I 2 3 
• l 0 2 
• 081. 

.069 

. 0 57 

. 0 4 7 

.039 

.0]2 

. 02 7 
• I) 2 2 

• 0 0 9 
• 0 () 3 

Interest rate per year 

22% 

• 8 2 u 
.on 
• 5 51 
.... 5 l 
. J 7 0 

.JOJ 
• 2 4 'I 
• 2 0 ~ 
• 1 b 7 
• I 3 7 

. I 12 
• 092 
• (j i 5 
.Oo2 
• u} 1 

. lj" 2 
•. J "\4 

.02H 
• 02 J 
,IJ!'J 

23% 

• b l 3 
• b 6 l 

. 53 7 
• ~ 3 7 
. 3 ', 5 

.2e9 
• 2 3 5 
• 1 9 l 

. 1 55 
• : 2 6 

• 1 0 3 
• (J 8 3 
• 0 6 8 
• (J ',) 

. u 4 s 

• {J 3 b 
• 0 )(1 

.024 

.ULO 

. u j 6 

• u () 6 
• (j l)2 

24% 

.80b 

.65\1 

. 52~ 
• 4 2 'l 

• 3 4 l 

• 2 7 5 
• 2 2 2 
• 1 7 9 
.1<..:. 
• l j 0 

• 0 '14 
• (J 7b 
. u 6 l 
• Lj 4 9 
• UY U 

• () \2 
,()26 
.lUI 
• 0 j 7 
• () l 4 

.uus 
• 0 (j 2 

25% 

.00(1 

.640 
• '>l : 
• 4 1 0 

• J 2 /:l 

• 2 6 2 
. ~ l 0 
. I b l:l 
• l J 4 

. l 0 I 

.CiB6 

.U69 

.()55 
• u 4 4 
,(_i'J·-, 

.020 
• fJ 2 J 
• () 1 B 
• II 1 4 
• () 1 2 

. 001. 
• 001 

E.g.: !i the interest rate is 10 percent per year, the present value of S1 received at the end of year 5 is $0.621. 

26% 

• 7 'J4 
, D] () 

. 3 '!7 

. 3 l s 

- 2 5 (, 
• j 9!' 

. 1 57 
• j 2) 

.lJ'I'I 

,(17'-J 

.UtJ: 

.usu 
, IJ 3 9 
.11-ll 

- (j 211 
. l' j b 

. u j 2 

. u j lJ 

• U U3 
. u c 1 

27% 28% 

• 7 'D 7 
• 6 '2 (• 
.:.til-l 
_J;-;.:. 
. J Cr J 

• 2 3 b 
• j (j k 
• j ~ h 

. l 1\l 

• lJ 9 L 

• (j 72 
.()',7 

• II;. s 
. () 3 5 
.l!:!<l 

.u:u 
• 1.' j 7 

. u 1 ~ 

.U11 
• (I u h 

• (J u _l 

.li u l 

• 7 t\ l 
. 6 j 0 
• 4 7 7 
.Jn 
• :_> 9 l 

• :_> '17 
• 1 7 B 
• 1 J ':! 
• 1 u H 
• U B 5 

.U66 
• (j '; 2 

• (> 4 () 

• J J 2 
.u2J 

.(1)'-J 

• II I j 

• I.' l 2 

.UU':I 

.007 

.U02 
• u li 1 

29% 30°-(1 

• 7 j 5 
• 6 iJ I 
• 4 (l D 

- J (> l 
.2tliJ 

• 2 l 7 
• I b ti 
• j 3 (• 
• Jlrl 
• (J; b 

• 1>61 

• lJ 4 7 

. l· 3 7 

- u 2 h 

. u l i 
• lJ j i 
• ,., I U 

,:ll_l/1 

• (J (I h 

, II C: / 
.lJ(I(I 

7 t·" 
• :, 9 .' 
• 4 j ~ 

• 1 ) 9 

• j ~ l 

:1 _, b 

u ~ J 

. ,_. / 

j ) 

• C' i ~ 

' " 
·-'' ,._ s 

·'·''" 

,;,:,. 

~j 

I 
I 
' d 
'I 
-·! 



APPENDIX TABLE 2 Future value of $1 by the end oi t years (1 + 'I' 

Interest rate per year 

Number 
of years 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15% 

i. U I 0 1 • ,Jzo !. l) 3 0 I • U 40 l • U )U l • J bU l. u lO l • 0 bU 1 . 0 90 l • I 00 1. I l 0 1 • l 2 0 1 • 1 3 u 1 • l 40 l • 1 so 

l • \) 2 0 1 . I) 40 l. 061 I • 0 1:12 l. !U:?. l • l 2 4 l . 1:. s I • l b o l. 188 I • 2 1 0 l • 2 J 2 I , 2 54 I. 2 77 l • 3 uo i . ) 2 J 

j • () J 0 l. () b i l . 0 9 J l • 1 ~ 5 l • l 51::1 l • l 9 I l. ~ 2 5 l • : bl! l. 2 ':15 l. 3 31 I • 3 bH l • 4 05 l. .-. 4 3 I • 4 1:12. l. s 2 1 

l. 041 1 • 1) 1:12 l • l 2 b 1 • I 7 d l. 2 I b l . 2 bl l • 3 1 I l • 3 bU l • 4 i 2 I , 4 64 !. 5 I b l • s 7 4 l. 6 3 u l • 6 1:19 l . 7 "9 

l • J 51 l. I U4 i . I 59 l. 2 17 1 • 2 7 6 I • J 38 l. ~I) 3 l • ~ 0 9 I , 5) 9 l. b l I l • 6 85 I , 7 6 2 I ,l:\4 2 I. 92 5 ~. 0 I 1 

b I . 0 b2 l • l 2. 6 l . l 94 l. 2 b) I . J 40 l. 4 l 9 , , 5 U I l • s b 7 l.b77 I. 7 72 l • 8 70 l. 9 7 4 2. 01:12 2. I 9 5 !. 3l) 

7 !.072 I • l 4 ':1 l. 2 )ll 1. ] l b l • :. 0 7 l • 5 U4 l. IJ i) b l • 7 1 4 1.828 1 • 94 9 2. 0 7 6 2. 2 1 1 2. ) 5} 2. 5 02 2.o60 

' t. 0 !:!} ! .172 l • 2 6 7 l • 3 69 l.io77 1 • 5 94 l. 7 I!:! l.!:! 51 l • 9 9 3 2. 1 44 2. 3 05 2.476 1.65!:! 2. 8 53 3. !J 59 

g l . 0 94 1 . 19 5 ! • 3 us I . 4 2 J I • 'i) I I • 6 89 l . 8 j!:! l . 9 99 2. I 7 2 z. } 58 2.55!:! 2 • 7 73 3.004 3. 2 52 3. 5 l!:! 

10 1, I US l. 2 19 I . 3 4 4 I.-'> l:\0 I • 6 2 9 l • 7 91 i . 9 6 7 2. l 59 2 • 3 6 7 2. 5 94 2. 839 } • l 06 } • 3 9 5 3.707 4.046 

11 l. 1 l 6 l • 2 4 3 1 . 3 8 4 1. 5 3Y l . 7l 0 1 • !:! 9 8 2. l 0 5 2. 3 3:: 2. 5 !:!0 2.853 3. I 5 Z ).479 3 . 8 3 6 4. 2 2 b 4. 6 52 

12 \.127 L , 2 6!:! l. '+ 26 l. 6Lil l • 7 96 2. I) 12 .!. • 2 52 2 • s 1 a 2 • 81 3 3, I 31::1 ) • 4 9 8 ) • 8 96 4. 3 3 5 4.!:!1!1 5. 3 50 

1 J 1. l 3 8 l • 2 94 I • 4 69 l. b 6 5 I • 1:\ !:\6 ~. 1 33 ~ • .'dO 2. 7 2 (j } . 0 6 6 3. 4 52 3.!:! !:!3 4. 363 4. 1;19!:! 5.492 6. I 53 

14 l . 1 4 9 \. 3 19 l • 5 I 3 I, 732 1 • 9 !:!0 2. 2 61 2.579 2 • 9 3 7 ).342 ) • 7 9 7 4. 3 10 4. 8!:! 7 5.535 6. 2 6 l 7.07b 

1' l, I 6 l 1.346 I • S 58 \ . 8 ill 2. 0 79 2.397 2.759 3. 1 7 2 3.642 4. 1 7 7 4. 7 85 5. 4 74 6. 2 54 7. \ )8 8. 1 3 7 

16 1.173 l. 3 73 \ • 6 05 \, 8 73 2. 183 2. 5 40 2. 9 52 ).426 3. 9 7 0 4.595 5. 3 I 1 b. l 30 7. 0 6 7 8. 1 3 7 9. 3 58 

17 I. 184 I • 4 00 l • 6 53 1. 94 8 2.292 2. 6 93 3. 1 59 3. 7 00 4. 3 2 8 s. 0 54 5. 8 9 5 6.866 7.986 9. 276 L 0. 7 6 

1' l. 19 6 I. 4 21:1 L • 7 02 2. 0 2 6 2 . 4 07 2. 8 54 3. 3 80 3. 9 96 4. 7 I 7 5.560 6. 5 44 7. 6 90 9.024 10.58 12.38 

19 1. 2 08 l • 4 57 1.754 2. I 07 2. 5 27 3. 0 26 3. 6 1 7 4. 3 16 5. 1 42 6. l 16 7. 2 63 8. 61 3 10.20 12.06 14. 2 3 

20 1. 2 20 1.486 l. 806 2. 191 2 • b 53 3.207 3.!:!70 4. 661 5. 6 04 6. 7 27 8. 0 62 9.646 11. 52 I 3. 7 4 16. 3 7 

25 I, 2 82 I • 6 41 2. 094 2. 6 66 ) • 3 86 4. 292 5. 4 2 7 6.848 8.623 1 0. 8 3 13.59 1 7 • 0 0 2 I. 2 3 2 6. 4 6 ) 2. 9 2 

JO 1.348 1. Btl 2. 4 2 7 3 • 2 4) 4.322 5. 7 4 3 7. 6 12 l 0. 0 6 l 3. 2 7 l 7. 4 5 2 2. 8 9 2 9. 9 6 3 9, I 2 50.95 6 6. 21 



Interest rate per year 
Number ----~-~-

~! of years 16% 17% 18% 19% 20% 21% 22% 23% 24% 25% 26% 27';·0 28% 29% 30°;0 

I 1. 160 l • I 70 l. 180 I • l 90 I • 2 00 l • 2 l 0 1.120 1 • 2 30 l • 2 40 l • 2 so I • 2 i:J(I l • 2 7 \) l • 2 8 :_, ... '- ~-.' ) , _l ,_II 

2 1 • 3 46 1.369 1. 392 l." l 6 1 • "40 I • 4 64 1.488 l. 5 l 3 I . S) b l . 56] .• 5 eo •. 6 : 3 l. !J 3 ~ .tJt•'- i . tJ 91 
3 l. 5 b 1 1.602 I • 64 3 I , 6 85 J. 72 8 l . 7 72 l. 81 b 1. 861 i . 9 0 7 l . 9 53 ~ • {) [j l! 1. :J ~ ii 2 • (J 9 ~ I 4 7 - . l l; 7 --1> 
4 l. 81 1 l • il74 1 • 9 3 ~ 2. 0 05 2.074 2. l 44 2. 2 1 5 2. Zll9 l . 3 6~ 2. 4:.! : . 52,; 2. 6 I! 1 __: • t>i) ,, I b '1 . ~ ) ,, :s s 2. l 00 2. 19 2 2. 2 8 8 2. 3 86 2 • 4 btl 2 • 5 94 : . 7 u 3 2. H 1 5 2 . 9 3 2 3 • 0 )2 } . l :; b 3 • 3 ll ~ 3. '• 3 t> J • -, i ~ J • 7 . Sj 

2. 4 36 2. 5 65 2. 7 00 2. 840 2. 9 86 3. I 38 3 • 2 9 7 3.463 3 . 6 3 5 3 . 8 1 5 :. • 0 02 ~. l ':1 b ~ • J '! b ~.uub ,, • H ~ 7 ~~ ;;., 
2. 82 6 3. 0 01 3.185 3. 3 7 9 3. 5 83 3. 7 97 4.023 4.259 4 • 50 8 ~.7bll ).042 5. 3 ~ ':1 S.o2'1 ',. <j:. s tJ. 

.~-~ 
..-j 

3. 2 7 8 3. 5 I I 3.759 I.. 0 21 1..300 4. 5 95 1..908 5. 2 3 9 5. 5 90 s. 960 I). 3 5 J ". 7 t>b 7 • 2 06 • b 6 y t •• 1 s ;· 
~~ 9 ).803 4 • 1 08 4.435 4. 7 85 5 . 1 60 5.560 5 . 9 8 7 b. 4 44 6. 9 3 l 7 . 4 S I b.() 0 ., b. 59 5 9. L 2 l y. i:l 9 3 1 (j. tJ 0 

10 4. 4 1 I 4. 80 7 5. 2 34 5. 6 95 6. 1 9 2 6. 7 2 8 7. 3 OS 7.926 e. s 94 9 . 3 I 3 10. i]<j I u. Y 2 11. tJ l l ~ . 7 l:l 1 ) . / y -~~ 
~1 

II S. I I 7 5.624 6. 176 6. 77 7 7. 4 30 8. 140 & • 91 2 9.7.',9 1 0. b 6 1 I . b" l 2 • 7 l 1 3. tl b l s. 1 1 1 0. "t· • 7 . ') ;_ 

~~ I 2 5.936 6. 5 80 7. 2 8 8 l:l. 0 b4 8. 91 6 9. 8 so l 0. 8 7 I l. 9 9 I 3. 2 l l 4 . 55 1 0. 0 l l 7 . b' 1 y. J ~ ~ l. 2 4 2 3. J lj 
13 6. 8 86 7. 6 99 8. s 99 9. s 96 I Q. 70 l : • 92 1 3. 2 6 14.75 l 6. 3 9 l IL 19 2 (I. l 8 2 2 • 3 b L 4. 7 6 2 7. 3 y ll. _;- '1 -~ 

14 7. 9 88 9.007 l 0. 1 5 II . 4 2 1 2 • 8 4 l 4. 4 2 l 6. I 8 I 8. l 4 2 (). 3 2 2 2. 7 L, 2 5. "2 1 i:\. .:. [1 3 l . 6 9 j s. 3 4 J ':1. J li IS 9. 2 6 6 I 0, 54 1 J. 9 7 I 3. 59 1 5." 1 1 7. 4 5 I 9. 7 4 2 2. ) 1 2 5. 2 0 2 8. 4 2 l2. 0 3 3o.Dt: 40,)6 ~ ) . 5"' s 1. 1 '1 

I 6 I 0. 7 5 12. 3 3 1 4. 1 3 I 8. I. 9 2 7 . 4 5 I,(:, ) b 4 5. 8 0 5 I . 9 2 s tJ. ill or . ) 4 d 
16. I 7 2 J. I 1 2 4. 0 9 ) l. 2 4 3 s. 53 

1l 17 l 2. 4 7 l 4. 4 3 16.67 I 9, 2 4 2 2. 1 9 2 5. 55 2 9. 3 8 3 3. 7 6 3 8. 7 4 4 4. 4 1 5 [J. 8 5 5 tl. I 7 bb.lob 7) . fj tJ l:i b . :, u 
18 I 4. 4 6 16. Btl 1 9. 6 7 2 2. 90 2 6. 6 2 3 0. 91 3 5. 8 5 41. 52 4 8. 01. 55. 5 l b4 . 0 7 n. s 7 il5. 0 7 9 7 . 8 b l l z. 5 
19 16.78 1 9. 7 5 2 3. 2 I 2 7. 2 5 3 I. 9 5 3 7. 4 0 4 3. 7 4 5 l • 0 7 59. 57 b 9. 3 9 80. 7 3 9 3. 81 1 0 8. 9 l 2 tJ. 2 i 4 6. 2 ·<4 
20 19.4 6 2 3. 1 1 2 7. 3 9 3 2. 4 3 38. H 4 5. 2 6 53. 36 6 2. 82 7 3. 8 6 86.71. 1 0 l. 7 l l 9. 1 l 3 9. 4 I 6 2 • 9 ] 9 u. 0 -~\-! 

2S 4 0. 8 7 50.66 62.67 7 7. 39 95.1.0 1 1 7. 4 I 4 4. 2 l 7 6. 9 2 1 6. 5 264.7 3 2 3. 0 3 9 3. b 4 7 8. 9 S H: • 8 7 0 ~. b ~~ 
30 85.85 111.1 I I. 3. I. 1()1..7 23 7. 4 ) 0". 5 3 8 9. 8 4 97 • 9 6H.8 HO 7. 8 1026 l )0 l 164 6 2078 2 b l C1 d r 

~" 

E.g.: If the interest rate is 10 percent per year, the investment of $1 today will be worth S1.611 at the end of year S. ' ~f 

·-' ~ 
'~ 

' t' 



APPENDIX TABLE 3 Annuity table: Present value of $1 per year for each oft years = 1 /r- 1/!r(l + r)r] 

Interest rate per year 
Number 
of years 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15% 

. 9 90 . 980 • 9 7 1 • 9b2 • 9 s 2 • 94 J . 9 3 5 • 920 • 91 7 • 90 y • 901 • 1:19 3 • 81:15 • 8 77 .1:170 
I . 9 70 1 • 94 2. l • 91 3 I. 886 I • 85 9 l. 8 3 3 I • 8 08 l • 7 b 3 I • 7 59 1. 7 3 0 1. 7l) I • 6 90 l. 6 61:1 l • 6 4 7 I • 6 2 6 
2. 94 1 2. 8 84 2.1l29 2.77';, 2. 72 3 2. b 73 2. 6 2 4 2. 5 77 2. 53 I 2. 4 8 7 2. 4 44 2. 4 02 2. 3 61 2. ) 2 2 2. 283 
3. 9 0 2 3. 801:1 3. 7 1 7 3. 6 30 3. 5 46 3. 4 65 3. 31:;7 3. 3 12 3. 2 40 ) • l 7 0 J. 1 02 3. 0] 7 2. 9 7 4 2 • 9 l 4 2. 1:1) 5 
4. 8 J 3 4. 713 4. 5 !:10 4. 4 52 4. 3 2 9 4. 2 12 4. 100 3. 9 93 3. 8 90 3. 7 91 3. 6 9b 3. b 0 5 ) • 5 I 7 3. 4 33 3. 3 52 

5. 7 95 ). 6 0 l 5. 4 I 7 5.242 5. 0 7 6 4. 91 7 4. 7 6 7 4. 6 2 3 4. 4 86 4. 3 55 4. 2) 1 4. 1 II 3. 9 9 8 3 • 8 89 ) • 7 84 
6. 728 b. 4 7 2 6.2)0 6.002 5. 7 86 5. 5 82 5.) 8 9 S. 2 Ob 5. 0 3 3 4.8b8 4 . 7 I 2 4.5b4 4.423 4. 2 8 8 '+.I bO 

8 7. b )2 7. 3 2) 7 . 0 20 6. 73 3 6. 4 61 6. 2 I 0 S. 9 7 I 5. 7 4 7 5 • 53 5 5. 3 3 5 5. l 4 6 4.968 4.799 4 • 6 3 9 4. 4 8 7 
9 8. 5 60 8. I 62 7.786 7 • 4 35 7. I 08 0. 8 02 6. 5 IS b. 2 4 7 5.995 5. 7 59 5. 53 7 5. 3 28 5. 1 3 2 4,946 4. 772 

10 9. 4 71 e. 9 83 8. 53 0 8. 1 11 7. 7 2 2 7.360 7. 0 2 4 6. 7 1 0 6. 418 6. I 4 5 5. 8 89 5 • 6 so 5. 426 5. 2 16 5.019 

11 l o .. 3 7 9. 7 8 7 9. 2 53 8. 7 60 8. 3 06 7. 8 8 7 7. 4 9 9 7. 1 39 6. 80 5 6. 4 9 5 6. 2 0 7 5. 9 3 8 5.687 s . 4 53 ). 2 34 
12 I 1, 2 6 1 0. 58 9. 9 54 9. 3 85 8. 8 63 8. 3 84 7. 9 4 3 7. 53 6 7. 161 6. 814 6. 492 6. I 9 4 5. 91 8 5.660 5. 4 2 l 

1 3 12. 1 3 1 1. 3 5 l 0. 6 3 9. 9 86 9.)94 8. 8 53 tl. 3 58 7. 9 0 4 7. 4 8 7 7. I 03 6. 7 s 0 6. 4 2 4 6. l 2 2 5. 8 4 2 5. 5 83 
1 4 l 3. 0 0 l 2. 1 I 11.3 0 1 0. 56 9. 8 99 9.295 8. 7 4 5 H. 2 44 7. 7 86 7 • J 6 7 6.9H2 6.628 6. 3 02 6. 002 5. 7 2 4 
15 l J. 8 7 12. 8 5 II • 94 1 I. 12 1 0. 3 8 9. 7 1 2 9. I 08 8. 5 59 8. 0 61 7. 6 0 6 7 • I 9 l 6. 81 1 6. 4 62 6. 1 42 5.847 

16 14. 7 2 I 3. 58 1 2 . 56 11.6 5 l o. 84 10. I 1 9. 4 4 7 8. 8 51 8. 3 I 3 7. 8 2 4 7 • J 7 9 6. 9 7 4 6. 604 6. 2 6 5 5. 9 54 
17 15. 56 1 4. 2 9 l 3. l7 12 • l 7 1 1. 2 7 1 0. 4 8 9. 7 b) 9.122 8. 5 44 8. 0 2 2 7.549 7.120 6. 7 2 9 6. 3 73 6. 04 7 

" 16. 4 0 14.99 l 3. 7 5 1 2 • 6 6 I l. 6 9 l 0. 8 3 l 0. 0 6 9. 3 7 2 8. 7 56 IS. 2 0 I 7.702 7. 2 so 6. 8 4 0 6. 467 6. 128 
19 1 7. 2 3 l 5. 6 8 l 4. 3 2 l 3: 1 3 l 2. 0 9 II. 16 10.34 9. 6 04 8. 9 50 8. 3 65 7.839 7. 3 66 6. 9 3 8 6. 5 so b. 19 8 
20 18. 0 s I b, 3 5 14.88 1 3. 59 l 2. 4 6 1 1 • 4 7 l u. 59 9. 8! 8 9. 12 9 8. 5 I 4 7. 963 7. 4 b9 7. 0 2 5 6. 6 2 3 6. 2 59 

25 2 2. 02 1 9. 52 I 7. 4 I 1 5. 6 2 14. 0 9 I 2. 7 8 l J. 6 5 l 0. 6 7 9.823 9. 0 77 8. 4 2 2 7. 8 4 3 7. 3 30 6. 8 7 3 6. 4 64 
30 2 5. 81 22.40 I 9. 60 1 7. 2 9 1 ) • J 7 1 3. 7 6 1 2. 4 1 1 l • 2 6 l 0. 2 7 9.427 8. 6 94 8.055 7. 4 96 7. 0 03 6. 5 b6 



Number 
of years 16% 

4 
5 

8 
9 

10 

11 
12 
1 3 
1 4 
1 5 

16 
1 7 
18 
19 
20 

25 
)0 

• 862 
I . 6OS 
2. 2 46 
2.798 
3. 2 7 4 

3. 6 85 
4.039 
4.344 
4.607 
4. 8 J 3 

5. 0 2 9 
5. l 9 7 
5. 3 4 2 
5. 4 b8 
5. 57 5 

s. 6 6 8 
5. 7 4 9 
5. 81 8 
s. 8 77 
5. 92 9 

6. 0 9 7 
6. 1 7 7 

17% 

• 8 55 
I • 51:15 
2. 2 I 0 
2. 7 4 3 
3. I 9 9 

3. 5 89 
3.922 
4 • 2 0 7 
4. 4 51 
4 • 6 59 

4. 8 3 6 
4,988 
5. I 18 
5.229 
5. 3 24 

5. 4 0 5 
5.475 
5. 5 34 

5' 5 84 
5. 6 2 8 

5. 7 66 
5. 82 9 

18% 

• 8 4 7 
I • 5 66 
2 , I 7 4 

2 • 6 YO 
3. I 2 7 

3. 4 98 
3. 81 2 
4. 0 7 8 
4.303 
4. 4 9Lo 

4. 6 56 
" • 7 93 
4 • 91 0 
5.008 
5. 092 

5 • 162 
5. 2 22 
5.273 
5. 3 16 
5. 3 53 

5. 467 
5, 5 I 7 

19% 

• 84 0 
1 • 54 7 
2. 1 40 
2. 6 3 9 
3. 0 58 

3.410 
3. 7 06 
3 • 9 54 
~ . 16 3 
4.339 

4.486 
4 • 61 1 
4. 71 5 
4. 8 02 
4. 8 7 6 

4 . 93 8 
4. 9 90 
5.033 
5. 0 70 
5. 1 01 

5. l 9 5 
5 • 2 3 5 

20% 

• 8 3 3 
l . 52 8 
2. 1 06 
2. 5 89 
2' 9 91 

3.326 
3.605 
3. 8 3 7 
4. 0 31 
4. 1 9 2 

4. 3 2 7 
4. 4 3 9 
4' 5 33 
4. 61 1 
4. 6 7 5 

4. 7 3 0 
4. 775 
4. 81 2 
4. 84 3 
4. 8 70 

4. 9 4 8 
4. 9 7 y 

21% 

• 8 2 6 
I , 50 9 
2. 0 7 4 
2. 5 40 
2. 92 0 

3. 2 4 5 
3.508 
3. 7 2 6 
3. 9 05 
4. 0 54 

4. 177 
4.278 
4. 3 62 
4. 4 32 
4.489 

4.536 
4.576 
4. 6 08 
4.635 
4' 6 57 

4. 72 l 
4,746 

Interest rate per year 

22% 23% 24% 25% 26% 27% 
·--------··-·--· 

,32D 
l . 4 92 
2. 0 .:.: 
2 • .:. g.:. 
2 . 8 o~ 

3. 1 6 7 
3. 4 16 
3. 61 9 
3. 7 86 
3. 9: J 

4.035 
". 127 
4.2C3 
4. 2 6 5 
4 . 3 1 5 

.:. . 3 57 
4. 3 91 
4. 4 1 9 
4 • 4 .:.z 
4. 4 60 

4. 5 i 4 
4. 53 .. 

• 81 3 
; . 4 7 4 
~ . 0 11 
2.448 
2. 8 0 3 

3. () 9: 
3.327 
3 • 51 l:l 
3. 6 7 3 
3. 7 9 9 

3. 9 02 
3. 9 85 
... 0 53 
4 . 1 0 8 
:. • 1 53 

4 . 1 8 9 
4. 2 1 9 
4 • 2 4 3 
4. 2 6 3 
4. 2 7 9 

~. 3 23 
4.339 

• so 6 
1 ' 4 57 
l. 9 81 
2.404 
2. 7 4 5 

3.ozo 
].2Lo2 
3. 4 21 
3. 5 66 
3 • 6 8 2 

3. 7 7 6 
3. 8 51 
3. 9; 2 
3 . 9 62 
4. 0 0 l 

i,. 033 
4 . 0 59 
4. 0 l:lO 
4 • 0 9 7 
4. 1 10 

4. I 4 7 
4. 1 6 0 

• 80 0 
; • 4 i. 0 
l. 9 52 
2.36~ 

2. 6 89 

2. 9 51 
3. I 61 
3. 3 2 9 
3. 4 6 3 
3. 57 1 

3. 6 56 
3. 7 2 s 
3 . 7 80 
).824 
3.859 

3. 8 8 7 
3 . 91 0 
3.928 
3.942 
3. 9 54 

3. 9 85 
3.995 

. 7 9 ~ 
l. 4 2 ~ 
1 . 9: 3 
2. 3 211 
.2 • 6 3 ~' 

2. !:l8S 
3 . 0 83 
3 • 2 ~ l 
3.366 
3.465 

J.s:.3 
3. 6 u 6 
3 . 6 So 
3.695 
3. 72 6 

3 • 7 5; 
3. 7 7 ! 

3. 7 8 b 
3 . 7 9 9 
3. 8 iJ 8 

3. ClJ .. 
3.8~2 

. 7 57 

1 . 8 96 
~ • 21:l0 
2 • 5 83 

2. 8 2 1 
3. 0 0 9 
3. 1 5 b 
3. 2 73 
3. 3 64 

3. 4 3 7 
3.4'>3 
J . ', 3 0 
3. 5 73 
3. 6 c 1 

3.623 
3.6i.G 
3 . 6 54 
3 . 6 6!. 
3.673 

3. 6 94 
3. 7 D 1 

E.g.: If the interest rate is 10 percent per vear, the present value of £1 recei\"ed at the end of each of the next 5 years i5 $3.7'J1. 

28% 

• 7 81 
•. 3 9 2 
i .l:it-ti 
2. 2 4 1 
::. s 3 2 

~. 7 5 ':1 
2. 9 3 7 
3. 0 7 (' 
3 • 1 84 
3. 2 6 9 

3. 3 3 5 
L 38 7 
3. 4 2 7 
3 • 4 59 
) • 4 8 3 

3. 50 3 
J. J 1 8 
3 . 52 9 
3. 53 9 
J. J 4 6 

3.56~ 

3.569 

29% 

. 77 5 
' • 3 ~ () 
' . /\ .. ~ 
~.2U3 

: • lt1L 
~. tl b 6 

- . 9 9 ':1 
\) 0 

3. l 7 D 

3. :: 3 9 
'J. 2 8o 
), 3 22 
J. 3 51 
3. 3 7 .l 

J. 390 
3. 4 0 3 
>. 4 l 3 

j •. ~ 2 l 
3. 4 2 7 

3. .:. .:. 2 
3 . 4 4 7 

30% 

• i "'~ ,,,j 
l. f. 1 ~ 
~ • l o D 

"J.i.il":l 

3 • '.J g: 

l. i 4? 
3. 1 ') u 
) • .2 2 3 

3. 2 4 ':1 

3.2btl 

';. 2 8 l 
l • ~ 9 5 
3. 3 (J4 
j. j 1 1 

l.2 9 
3 . 3 3 ~ 

! ' 

'•; 



"' 0 
0 

APPENDIX TABLE 4 Values of e": Future value of $1 invested at a continuou.~·lv compounded rate r for t vears 

rt 00 01 .02 .03 04 05 .06 07 .08 09 

• 0 0 l. 000 1. 0 l 0 1. 02 0 l. 0 3 0 l. 0 4l l • 0 5 l l. 0 62 l. 0 7 3 1. 0 83 l. 09 4 
• l 0 l • l 0 5 1. 1 16 l. 1 2 7 1. 1 3 9 l. 15 0 1 • 162 l. 17 4 l. 18 5 1. 19 7 l. 2 09 
• 2 0 l. 2 21 1. 2 34 l. 2 4 6 l. 2 59 l. 2 71 l. 2 84 l. 2 9 7 l. 310 1. 3 23 l. 3 36 
.30 l. 3 50 1. 3 63 1. 3 77 1. 3 91 1. 4 05 1. 4 19 l. 4 3 3 l. 4 4 8 1. 4 62 !.477 
• 4 0 [. 492 1 • 50 7 l. 52 2 l. 53 7 l. 5 53 1.568 1.584 1.600 1. 616 l. 63 2 

.50 1.649 1. 6 65 1. 6 82 l. 6 99 l. 7 l 6 l. 7 3 3 l. 7 51 1. 7 68 1. 7 86 l. 804 
• 60 1. 82 2 1. 840 1. 8 59 1. 8 7 8 1. 8 96 1. 916 l. 9 3 5 1. 9 54 1. 97 4 1. 9 94 
.70 2.014 2.034 2.054 2. 0 7 5 2.096 2. 11 7 2. 138 2. 160 2. 1 81 2.203 
.80 2.226 2. 2 48 2. 2 71 2.293 2. 3 16 2.340 2. 3 63 2.387 2 • 4 11 2.435 
.90 2.460 2.484 2. 5 09 2. 53 5 2. 5 60 2.586 2. 61 2 2.638 2.664 2. 6 91 

1. 0 0 2. 718 2. 7 4 6 2. 77 3 2. 801 2.829 2. 8 58 2.886 2. 9 l 5 2. 94 5 2.974 
L 10 3 :oo4 3.034 3.065 3.096 3. 1 2 7 3. 1 58 3. 190 3.222 3. 2 54 3.287 
1.20 3.320 3. 3 53 3.387 3. 4 2 1 3. 4 56 3. 4 90 3. 52 5 3. 5 61 3. 5 97 3.633 
1. 30 3.669 3. 70 6 3. 7 4 3 3. 7 81 3. 819 3. 85 7 3. 8 96 3. 9 3 5 3. 97 5 4. 0 1 5 
1. 4 0 4.055 4.096 4. 1 3 7 4. 1 7 9 4. 2 2 1 4. 2 6 3 4.306 4.349 4. 393 4.437 

1. 50 4.482 4. 52 7 4. 5 72 4. 618 4. 6 6 5 4. 7 ll 4. 7 59 4. 80 7 4.855 4.904 
1. 60 4.953 5.003 5.053 5. 1 0 4 5. 1 55 5. 20 7 5. 2 59 5. 3 1 2 5. 3 6 6 5. 419 
1. 7 0 5.474 5.529 5. 5 85 5. 6 41 5. 6 97 5. 7 55 5. 812 5. 8 71 5. 93 0 5.989 
1. 80 6.050 6. 110 6. 1 7 2 6.234 6. 2 9 7 6.360 6. 4 2 4 6.488 6.553 6.619 
l. 90 6.686 6.753 6. 82 1 6.890 6.959 7.029 7. 0 9 9 7 • 1 7 1 7. 2 43 7. 3 1 6 



rt .00 .01 02 .03 .04 05 06 07 08 09 

2.00 7. 38 9 7.463 7. 5 38 7. 6 1 4 7. 6 91 7. 7 68 7.846 7. 9 2 5 b.oo.:. b.UC!S 
2. 1 0 8. 16 6 8. 2 4 8 8. 3 31 8. 4 1 5 8. 4 9 9 8. 5 85 8. 6 71 8. 7 58 8. 8 4 6 8. 93 5 
2. 2 0 9.025 9 • 1 16 9. 2 0 7 9.300 9. 3 93 9. 4 88 9. 5 83 9. 6 7 9 9. 7 77 9.B75 
2.30 9. 9 7 4 10.07 1 0. 1 8 10.28 10. 3 8 10.49 1 0. 59 1 0. 7 0 1 0. 8 0 1 0. 9 1 
2.40 11 • 0 2 1 l. 1 3 11. 2 5 11. 3 6 1 l. 4 7 1 I • 59 1 l. 7 0 1 1 . 8 2 l l • 9 4 l 2 • () 6 

2. so 12. 18 12. 3 0 12. 4 3 1 2. 55 1 2. 6 8 1 2. 81 12.94 1 3. 0 7 13.20 1 3. 3 3 
2.60 13. 4 6 1 3. 60 13. 7 4 13.87 1 4. 0 1 1 4 • 1 5 1 4. 3 0 1 4. 4 4 l 4. 59 1 4 • 7 3 
2.70 14. 8 8 15.03 15. 18 15. 3 3 15. 4 9 15.64 1 5. 8 0 l 50 9 6 l 6 . l 2 1 b. 21:) 
2. 80 16. 4 4 16. 6 1 16. 7 8 16.95 1 7 • 1 2 1 7 • 2 9 1 7 • 4 6 1 7 • 6 4 t 7 • l:ll 1 7. 9 9 
2.90 18. I 7 18.36 18. 54 18. 73 18. 92 1 9 • 1 1 19. 3 0 1 9. 4 9 1 9 . 6 9 1 9. 8 9 

3.00 20.09 2 0. 2 9 20.4 9 2 0. 7 0 2 0. 91 2 l. 1 2 2 l. 3 3 2 l . 54 2 l. 7 6 2 l. 9 8 
3. 10 22.20 22.42 22.65 2 2. 8 7 2 3. 1 0 23.34 2 3. 57 2 3. 81 24.05 24.29 
3. 2 0 2 4. 53 2 4. 7 8 25.03 2 5. 2 8 25.53 2 5. 7 9 26.05 2 6. 3 1 2 6. 58 26.84 
3.30 2 7 • 1 1 2 7. 3 9 2 7. 6 6 2 7. 94 28. 2 2 28.50 2 8. 7 9 2 9. 0 8 2 9 . 3 7 2 9. b 7 
3.40 29.96 30.27 30. 57 30.88 31. I 9 31. 50 3 1 • 8 2 3 2. 1 4 3 2. 4 6 3 2. 7 9 

3.50 3 3. 12 3 3. 4 5 3 3. 7 8 3 4. 1 2 3 4. 4 7 3 4. 81 3 5. 1 6 3 5. 52 35.87 3~.23 
3.60 36.60 3 6. 9 7 3 7. 3 4 3 7. 7 1 3 8. 0 9 3 8. 4 7 38.86 3 9. 2 5 3 9. 6 5 40.04 
3. 7 0 40.45 40.85 41. 2 6 4 l. 6 8 4 2. 1 0 4 2. 52 4 2. 9 5 4 3. 3 8 43.82 44.26 
3.80 4 4. 7 0 4 5. IS 4 5. 6 0 4 6. 0 6 4 6. 53 46.99 4 7. 4 7 47.94 48.42 4 8. 9 1 
3.90 49.40 49.90 50.40 50. 91 51 • 4 2 51 • 94 52. 4 6 52. 9 8 53. 52 54.05 

. ~--~-----. ------------

E.g.: \f the continuou~ly compounded interest rate i~ l 0 pern-•nt 1wr \t:'dr, the inve~tmcnt oi '!>1 tocla\ \\·ill be \\Urth S1 1()) h\ :iw e'ld ot \'l-'dl I ,1ncl S I . .2.2 I 
by the end oi vear 2. 



APPENDIX TABLE 5 Present value of $1 per year received in a continuous stream for each oft years (discounted at an annually compounded rate r} 
{1/[logll + r)[) - II ilogll + rl][ll + r11[} 

Interest rate per year 
Number 
of years 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15% 

• 9 ':I) .990 • 9 8 5 . 981 • 9 7 6 • 971 • 9 6 7 • 9 6 2 • 9 58 • 9 54 • 9 50 • 9 4 5 • 9 4 I • 9 3 7 .933 
1. 9 80 l • 9 61 1.942 1. 92 4 1.906 1. 8 88 t. 8 7 1 I • 8 54 l. 8] 7 1 • 8 2 I 1. 8 0 5 1 • 7 90 I • 7 7 4 1 • 7 59 1.745 
2. 9 56 2. 91 3 2. 8 71 2. 83 0 2.791 2. 7 52 2. 715 2. 6 7 9 2.644 2.609 2. 57 6 2. 54 3 2. 51 2 2.Hl 2.450 

4 3. 922 3. 84 6 3. 7 73 3. 7 02 3. 6 34 3. 56 8 3.504 3. 4 4 3 3. 3 83 3.326 3. 2 7 0 3. 2 16 3. 164 J, I 1 3 ) • 0 64 

' 4. 8 7 8 4. 7 60 4,648 4.540 4. 4 3 7 4. 3 3 7 4. 2 42 4. 1 50 4. 0 62 3. 977 ).896 3. 81 7 3. 7 41 3. 6 68 3. s 98 

6 5. 82 5 5.657 5. 4 9 8 5.346 5. 2 02 5. 0 63 4. 9 3 1 4.805 4. 6 85 4.570 4.459 4. 3 53 4. 2 52 4. ]_55 4. 0 62 
7 6. 7 62 6. 536 6. 3 2] 6. 1 2 1 5.930 5. 7 48 5. 57 6 5. 4 ]_ 2 5. 2 56 5. 108 4. 96 7 4. 8 3 2 4. 7 0 4 4. 5 82 4. 4 65 
8 7. 6 90 7. 3 9 8 7. I 24 6. 8 6 7 6. 6 2 3 6. 3 94 6. 1 7 8 5. 9 7 4 5.780 5. 59 7 5.424 5. 2 60 5 . I 04 4. 9 56 4. 816 
9 8.609 8.243 7. 902 7. 5 83 7.284 7. 0 04 6. 7 41 6.494 6. 2 61 6. 0 4 2 5. 8 3 6 5. 6 4 2 5. 4 58 5. 2 8 5 5. 1 2 I 

10 9.519 9. 0 7 2 8. 6 57 8. 2 72 7. 91 3 7. 57 9 7 • 2 6 7 6. 9 7 5 6.702 b. 4 4 7 6. 2 08 5. 9 83 5. 772 5. 5 73 5. 3 86 

ll ]_ o. 4 2 9. 8 84 9. 3 91 8. 9 3 5 8. 51 2 8. I 2 1 7.758 7. 4 2 1 7.107 6. 81 5 6. 54 2 6. 2 8 7 6. 0 4 9 5. 8 2 6 5. 61 7 
l2 I 1. 3 I 10.68 10. 10 9. 5 72 9. 0 83 8. 6 3 3 8. 2 18 7.834 7. 4 78 7.149 6. 8 4 3 6. 5 59 6. 2 94 6.048 '). 8 18 
13 1 2. I 9 l l . 4 6 l 0. 7 9 l 0. 18 9 • 6 2 7 9. I 16 8. 6 4 7 l:l. 2 16 7. 81 9 7. 4 53 7. 1 15 6. 8 02 b. 5 12 6. 2 42 5. 992 
l4 1 3. 0 7 12.23 11.4 b I 0. 7 7 l 0. I 4 9. 5 7l 9.048 8. 5 70 8. 1 31 7. 7 2 9 7.359 7 • 0 18 b. 7 04 6. 4 l 3 6. l 44 
l5 1 3. 9 3 I 2. 9 8 12. 1 2 l I • 3 4 l 0. 6 4 l 0. 0 0 9. 4 2 3 8. 8 97 8. 4 18 7. 9 80 7. 57 9 7. 2 12 6. 8 74 b. 5 63 6. 2 7 6 

l6 14. 7 9 l 3. 7l 12. 7 5 l 1. 88 l 1.11 10.41 9. 7 7 4 9. 2 01 8. 681 8.209 7. 7 7 8 7.385 7. 0 24 6. 6 94 b. 3 90 
l) IS, 6 4 I 4. 4 3 1 3. 3 6 I 2. 4 l II. 55 I 0. 7 9 I 0. 10 9. 4 82 8. 92 3 8. 416 7. 9 57 7. 53 9 7. 1 58 6.809 6. 4 90 
l8 16.41:1 1 5. 14 13.96 I 2. 91 II. 9 8 II. 15 1 0. 4 I 9. 7 4 2 9. l 4 4 8.605 8. 118 7. 6 7 6 7. 2 7 5 6. 9 1 0 6. 5 77 
l9 17. 31 l 5. 83 14.54 1 3. 3 9 12.3 9 II. 4 9 1 0. 6 9 9. 9 83 9. 3 4 7 IL 7 77 8. 2 63 7. 7 9 9 7.380 6. 9 9 9 6. 6 52 
zo 18. 14 I 6. 51 1 5. 1 0 1 3. 8 6 12.77 II. 81 10.96 1 0. 2 1 9. 53 3 B. 9 3 2 8. 3 94 7. 9 09 7 . 4 72 7. 0 7 7 6. 7l 8 

25 2 2. 13 ]_ 9. 7 2 l 7. 6 7 I 5. 9 3 14. 4 4 13 ol6 12.06 II. l 0 10.26 9.524 8. 8 77 8. 3 OS 7.797 7. 3 4.'o b.93!l 
30 2 5. 94 2 2. 6 2 19.89 l 7. 6 4 1 5. 7 5 1 4. l 7 12.84 1 1 • 7 u 1 0. 7 3 9.891 9. 164 IL 529 7. 9 73 7. 4 82 7.047 



"' 0 
w 

Number 
of years 

I 
2 
3 
4 
5 

6 

8 
9 

I 0 

II 
12 
I 3 
14 
IS 

16 
17 
18 
19 
20 

25 
30 

16% 

.929 
1. 7 3 0 
2.421 
3. 0 16 
3. 5 30 

3.972 
4.354 
4 . 6 82 
4 • 9 6 6 
5. 2 10 

5. 4 2 I 
5. 6 0 3 
5. 7 59 
5. 8 94 
6. 0 I 0 

6. I Jl 
b. I 9 7 
6. 2 7 2 
6. 3 36 
6.391 

6.573 
6.659 

17% 

. 925 
l. 716 
2. 3 92 
2. 9 70 
3. 4 64 

3. 886 
4 • 2 4 7 
4. 5 55 
4. 81 9 
5. 0 4 4 

5. 2 3 7 
5. 4 01 
5. 5 42 
5.662 
5. 765 

5. 8 53 
5. 92 8 
5. 992 
6. 047 
6. 0 94 

6. 244 
6. 312 

18% 

• 92 2 
].703 
2.365 
2. 92 5 
3. 4 01 

3. 8 04 
4. l 4 5 
4. 4 34 
4. 61:!0 
4. 8 8 7 

5. 0 63 
5. 2 13 
5. 3 39 
5. 4 46 
5. 53 7 

5. 614 
5.679 
5. 735 
5. 7 til 
5. 8 2 1 

5. 94 5 
6.000 

19% 

• 91 8 
I. 689 
2. 3 3 7 
2. 81:!2 
3. 3 40 

3. 7 2 4 
4. 0 4 8 
4. 3 I 9 
4. 54 7 
4. 7 3 9 

4.900 
5.036 
5. I 50 
5. z 4 5 
5.326 

5. 3 9 3 
5. 4 50 
5.49/:l 
5. 53 8 
5. 5 71 

5. 6 7 4 
5. 718 

20% 

• 91 4 
1. 6 7 6 
2. 3 11 
2. 8 40 
3. 2 81 

3. 6 4 8 
3. 9 54 
4. 2 09 
4. 4 22 
4. 59 9 

4. 70 
4. 8 70 
4.972 
5. 0 58 
5. 1 2 9 

5. 1 88 
5. 238 
5. 2 7 9 
5. 3 13 
5. 3 42 

5. 4 2 7 
5. 4 62 

21% 

. 91 0 
1 . 6 63 
2. 2 85 
2. 7 99 
3. 2 23 

3. 5 74 
3. 8 6 5 
". l 04 
4. 3 02 
4. 4 66 

4. 6 02 
4. 7 l 3 
4. 8 06 
4. 8 82 
4 • 94 5 

4. 9 98 
5.041 
'.i. 0 7 b 
5. l 06 
5. l 30 

5.201 
s. 2 2 9 

Interest rate per year 

22% 

• 9 u 7 
I • 6 50 
::. 2 59 
2. 7 59 
3. I 68 

3. 5 04 
3. 77 9 
4. 0 04 
4. l 0 9 
4. 3 40 

4. 4 65 
4. 5 66 
4. 6 50 
4. 7 11:1 
4 • 7 74 

4.820 
4.858 
4. 8 89 
4. 9 j 4 
4.935 

4. 9 94 
5. 0 1 b 

23% 

• 90 3 
I. 6 3 8 
2.235 
2. 7 20 
3. I 1 5 

3. 4 36 
3 . 6 96 
3. 9 09 
4 • 0 s 1 
4. 2 21 

4. 3 35 
4.428 
4.503 
4. 5 64 
4. 6 14 

4. 6 55 
4. 6 87 
4. 71 4 
4.736 
4 . 7 54 

4. 8 0 3 
4. 8 2 1 

24% 

.9DU 
l. 6 2 5 
2. 2 11 
2 • 6 H2 
3. u 6 3 

3.370 
3. 61 7 
3. B 1 7 
3. 9 71:1 
4 . 1 08 

.:. • 2 1 J 
4 • 2 9 7 
4 • 3 6 5 
4. 4 2 u 
4. 4 64 

4.500 
4. 52 9 
4. 5 52 
4. 5 7l 
4. 5 86 

4.627 
4. 6 41 

25% 

.i:l9b 
1 • b 1 3 
2. 18 7 
2.64b 
3. 0 l 3 

3. 3 0 i 
J . 54 2 
3. 7 3 u 
3 . 8 80 
.:. . 0 00 

4.091:> 
4 . l 7 J 
4.235 
4. 2 !l4 

4.324 

4. 3 5 s 
4. 3 81 
4. 4 () 1 
4. 4 l 7 
4.430 

4 • 4 64 
4. 4 7b 

26% 

• 8 9 3 
l. 60; 
2. l 64 
2. 6] L· 

2. 9 "" 

j. 2 ~ b 

3.469 
:, • !) ~ 0 

3. 7 S6 

3. 91:lb 
~ • (1 57 
:. • 1 12 

:. . l 57 
4. 1 <J 2 

.:..220 
:. • 2 42 
4. 2 59 
4 • 2 73 
4. 2 8'+ 

4. 3 I 4 
4 • J 23 

27% 

.8S9 
1 • 5 9l· 
;: • 1 41 

2.S7b 
~. 9. 7 

J. I b 7 
3. 3 9 <J 

J. ~) (16 

'J.o97 
j • 8 iJ 1 

j. b 82 
3.9~6 

~. 9 97 
'<, ['1 J 0 

4. (16!::} 

~.lJ92 

~. I 1 2 
.:. • ; 2 7 
4 • 1 J 9 

4. l 4 9 

4. 1 73 
~ • 181 

28% 

• !l tln 
, • 57 H 
2. 1 1 y 

2. s 12 

3. l ]l' 
_). 3 3 i 
j. 4 tJ y 
'i. b l 2 

3.708 

J. 7 l:l] 
3. 8 ~ 1 
j. 8 57 
3. 9--' ) 
3. <J s i 

3. 9 7 J 
] • <J 9~' 
.:. . 0 (13 
~. u 1 .. 

4. (j:: 2 

:. . u ~ 2 
!, • (i"' b 

29% 

1. "Jt.i 

: • l) ':1 b 

2. Sl '> 
-. iLb 

J . j 7 ~ 
i. :: tl b 

) ... l s 
'. ~ i G 
i.t,!':J 

j • 6 ii':1 
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APPENDIX TABLE 6 Call Option Value as Percent oi Share Price 
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.a 
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~ .92 

"' a.. • 94 
w 
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co 1.02 
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1.04 0 
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6 w 1.06 
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"' 0.. 
1.08 

w 
~ 1.1 
:X: 
(/) 1. 10 

1. 3 

1.4 

1., 
1. 7:5 
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STANDARD DEVIATION TIMES SQUARE ROOT OF TIME 

.05 • 1 .15 • 2 .25 .3 .35 • 4 .45 .5 .55 •• .65 • 7 .75 • B .85 

0 0 Q Q .03 .44 .94 1. 67 2.61 3.75 5.(16 6.51 8.oe 9.76 11.51 13.33 

0 0 0 .24 .7 1. 44 2.43 3.66 5.06 6.61 8.27 10.03 11.85 13.73 15.65 17.61 

0 0 .05 .35 1.03 2.04 3.33 4.82 6.45 8.2 10.03 11.91 13.84 15.8 17.78 19.77 21.76 

0 .00 .s 1.48 2.83 4.42 6. 15 7.99 9.89 11.83 13.8 1:5.78 17.77 19.77 21.76 23.74 25.72 

0 .24 1. 15 2.54 4.19 5.99 7.87 9.81 11.77 13.76 15.75 17.75 19.74 21.72 23.7 25.66 27.61 

.()3 • 79 2.2::i 3.99 5.86 7,79 9.76 11.75 13.74 1'5.73 17.72 19.71 21.68 23.64 25.59 

• 1 1. 18 2.83 4.67 ••• 8.57 10.55 12.5-:5 14.54 16.53 18.52 20.49 22.45 24.4 26.34 28.26 30.16 

.27 1.69 3.49 5.42 7.38 9.37 11.36 13.36 15.35 17.33 19.31 21.27 23.22 25.15 27.07 28.98 30.86 

•• 2.32 4,24 6.22 8.21 10.2 12. 19 14. 18 16. 16 18. 14 20.1 22. (14 23.98 25.9 27.8 29.69 31.56 

1. 16 3.09 -:;.o7 7.07 9.06 11.05 13.04 15.01 16.98 18.94 20.88 22.82 24.73 26.64 28.52 30.39 32.24 

2 3.99 5.98 7.97 9.95 11.92 13.89 15.8:5 17.8 19.74 21.67 23.58 25.48 27.37 29.23 31.08 32.92 

3. 11 5.01 6.95 8.91 10.86 12.81 14.76 16.7 18.63 20.54 22.45 24.-34 26.22 28.09 29.94 31.77 33.58 

4.45 6. 13 7.99 9.88 11.8 13.72 15.63 17.54 19.45 21.34 23.23 25.1 26.96 28.8 30.63 32.44 34.24 

5.95 7.34 9.07 10.9 12.76 14.63 16.51 18.39 20.27 22.14 24 2:5.85 27.69 29.51 31.32 33.11 34.89 

7.54 8.63 11), 2 13.73 15.56 17.4 19.25 21.09 22.93 24.77 26.59 28.41 30.21 32 33.77 3'5. 52 

9.14 9.96 11.36 12.99 14.72 16.49 18.29 20.1 21.91 23.72 2'5.53 27.33 29.12 30.9 32,67 34.42 36.15 

13.05 13.39 14.37 1'5.71 17.23 18.84 2(1.52 22.22 23.94 2:5.68 27.41 29.14 30.87 32.59 34.3 36 37.68 

16.67 11:>.79 17.41 18.46 19.7'5 21.2 22.73 24.32 25.95 27.59 29.2'5 30.91 32.57 34.23 35.88 37.52 39.16 

23.08 23.09 23.29 23.85 24.73 25.83 27.07 28.42 29.83 31.29 32.78 34.29 35.82 37.35 38.88 40.42 41.94 

28.:57 28.57 28.63 28.89 29.44 30.23 31.2 32.3 33.'51 34.78 36.11 37.47 38.86 40.26 41.68 43.14 4.53 

33.33 33.33 33.35 33.46 33.78 34.32 35.06 35.95 36.96 38.06 39.23 40.44 41.7 42.98 44.29 45.61 46.93 

42.86 42.86 42.86 42.87 42,94 43.!3 43.47 43.95 44.57 45.3 46.1~ 47.03 47.99 49 50.0'5 51.12 52.22 

50 50 50 50 '50.01 50.07 '50.22 '50.47 50.83 51.31 51.88 '52.53 53.26 '54.04 '54.88 :55.75 56.66 

bO bO bO 60 60 b(l.01 60.03 60.09 60.21 60.41 60.67 61.01 61.42 61.9 62.43 63.01 63.63 
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STANDARD DEVIATION TIMES SQUARE ROOT OF TIME 
•• .95 1.05 1.1 1. 15 1.2 1. 25 1.5 2 2.5 3 3..5 4 4.5 5 

15.2 17.12 19,06 21.03 23.01 25 27 28.99 38.78 ~.6.51 70.8 81.43 88.83 93.64 96.57 98.26 

19,58 21.57 23.56 25.55 27.55 29.53 31.5 33.46 42.93 59.73 73.06 82.91 89.73 94.16 96.86 98.4 

23.76 25.75 27.73 29.69 31.65 33.58 35.5 37.39 46.49 62.39 74.9 84.1 90.46 94.58 97.08 98.52 

27.68 29.63 31.56 33.47 35.36 37.22 39.06 40.88 49.57 64,64 76.43 B::i.09 91.06 94.92 97.27 98.61 

29.54 31.46 33.35 35.23 37.08 38.9 40,71 42.49 5(1,96 65.64 77.11 85.52 91.32 95.07 97.35 98.65 

31.34 33.21 35.07 36.9 38.72 40.5 42.26 44 52.27 66.58 77.74 85.92 91.56 95.21 97.42 . 98.69 

32.04 33.9 33.74 37.56 39.35 41.12 42.87 44.59 52.78 66.93 77.98 86.07 91.65 95.26 97.45 98.71 

32.73 34.57 36.39 38.19 39.97 41.73 43.45 45.16 53.27 67.28 78.21 86.22 91.74 95.31 97.48 98.72 

33.4 35.23 37.04 38.82 40.:58 4:2.32 44.03 45.72 53.75 67.62 78.44 86.36 91.82 95.36 97.5 98.73 

34.07 35.88 37.67 39.44 41.18 42.9 44.6 46.27 54.22 67.95 78.66 86.5 91.91 95.4 97.53 98.75 

34.73 36.52 38.29 40.04 41.77 43.47 45.15 46.8 54.67 68.27 78.87 86.64 91.99 95.45 97.~6 98.76 

35.38 37.15 38.9 40,64 42.35 44.03 45.69 47.33 55.12 68.58 79.08 86.77 92.07 95.49 97.58 98.77 ~ 1.02 
0 

1.04 36.01 w 
0 

37.77 39,51 41.22 42.91 44.58 46.23 47.85 55.56 68.89 79,28 86,9 92.14 95.54 97.6 98.78 

> 
0 
w 

1.06 36.64 38,38 40.1 41.79 43.47 45.12 46.75 48.35 55.99 69.19 79.48 87.02 92.22 95.58 97.63 98.79 

~ 1.08 37.26 38.98 40,68 42.36 44,01 45.65 47.26 48.85 56.41 69.48 79.67 87.15 92.29 95.62 97.65 98.81 

"- 37.87 39.57 41.25 42.91 44.55 46.17 47.76 49.33 56.82 69.76 79.86 87.26 92.36 95.66 97.67 98.82 

1.15 39.35 41 42.64 44.25 45.85 47.43 48.98 50.51 57.81 70.45 80.31 87.55 92.53 95.76 97.72 98.84 

1.2 40.77 42.38 43.97 45.54 47.09 48.63 50.14 51.63 58.76 71.1 80.74 87.82 92.69 95.85 97.77 98.87 

1.-3 43,46 44.97 46.47 47.96 49.4-3 50.88 :i2.31 53.73 60.51 72.3 81.53 88.31 92.99 96.02 97.86 98.91 

1.4 45.95 47.37 48.78 50.18 51.57 52.95 54.31 55.65 62.11 73.38 82.24 88.75 93.25 96.16 97.94 98.95 

1.5 48.26 49,59 50.92 52.24 53.55 54.85 56.14 57,42 63.57 74.37 82.88 89,16 93.49 96.3 98.01 98.99 

1.75 53.34 54.47 55.6 56.74 '57.88 59.02 60.15 61.28 66.75 76.5 84.26 90.01 94 96.59 98,16 99.07 

2 57.6 58.56 59.53 60.51 61.51 62.5 63.5 64.5 69.39 78.26 85.4 9(1.72 94.41 96.82 98.29 99.13 

2.5 64.3 64.99 65.71 66.45 67.21 67.98 68.77 69.56 73.54 81 87.16 91.8 95.05 97.18 98.48 99.23: 

I 
i 

-.1 



APPENDIX TABLE 7 Put Option Value as Percent of Share Price 

STANDARD DEVIATION TIMES SQUARE ROOT OF TIME 
.05 • I • 15 .2 '25 • -3 • ·-'W , 4 o 45 o 5 o 55 o 6 o 65 o] o 75 • 8 • 85 

.5 100 100 100 100 100.03 100.1~ 100.44 100.94 101.67 102.61 103.75 105.06 106.51 108.08 109.76 111.51113.33 

.6 66.67 66.67 66.67 66.71 66.91 67.36 68.1 69.1 70.32 71.72 73.27 74.94 76.69 78.52 80.4 82.32 84.27 

.7 42.86 42.86 42.91 43.21 43.88 44.9 46.19 47.67 49.31 51.06 52.89 54.77 56.7 58.66 60.64 62.63 64.62 

.e 25 25.05 25.5 26.48 27.83 29.42 31.15 32.99 34.89 36.83 3a.s 40.78 42.77 44.77 46.76 48.74 so.72 

.85 

.9 

~ • 92 
a: 
a.. • 94 
w 
(f) 

u .96 
a: 
w 
X .98 
w 

> a.. 
>-
[D 1. 02 
0 
w 
0 

~ 
0 
w 

1. (14 

1. 06 

~ 1.08 
a: 
a.. 
w 1.1 
a: 
<l: 
I 1.15 
(f) 

1.2 

1.3 

!.4 

1.5 

II; 65 

II!. 14 

8.8 

6.65 

4.76 

3.2 

2 

!. 15 

. 61 

.29 

. 13 

.05 

(I 

(I 

I) 

(I 

I. 75 0 

2 1) 

~. 5 I) 

17.88 18.8 

1!.9 13.36 

9.88 11.52 

8.07 9.88 

6.49 8.41 

5.13 7 .1! 

3.99 5.98 

3.05 4.99 

2.28 4. 14 

1.68 3.41 

1.22 2.79 

.87 2.27 

.34 1. 32 

. 12 .7'1 

.01 .21 

(l .05 

(I . 01 

0 

(I (I 

0 I) 

20.19 21.84 23.64 25.52 

15. I 16.97 18.9 20.87 

13.37 15.3 17.26 19.25 

1!.8 13.77 15.75 17.75 

10.38 12.37 14.37 16.36 

9. II II • I 13.09 15.08 

7.97 9.95 11.92 13.89 

6.95 8.9 10 .. 8'5 12.8 

6.04 7.95 9.87 11.79 

5.23 7. I 8.97 10.85 

6.32 8. 15 9.99 

3.9 5.63 7.4 9.2 

2.66 4. 18 5.8 7.47 

!. 79 3.09 4.53 6.07 

.78 !.65 2.75 3.99 

.32 .87 1.65 2.63 

. 13 .45 .99 1. 73 

.01 • (18 .27 . 61 

.01 .07 .22 

0 0 .01 .03 

27.46 29.42 31.41 33.4 35o39 37.38 39.37 4!. 35 43.31 45.26 

22.86 24.85 26.84 28o84 30.82 32.79 34.76 36.7 38.64 40.55 

2!.24 23.24 25.23 27o21 29. 19 31. 15 33.1 36.95 38.85 

19.74 21.73 23.72 25.69 27.65 29.6 31.54 33.46 35.36 37.24 

18.35 20.33 22.3 24.26 26.21 28. 15 30.07 31.97 33.85 35.72 

17.1)5 19.02 20.98 22.92 24.86 26.77 28.68 30.56 32.43 34.28 

15.85 17.8 19.74 21.67 23o58 25.48 27.37 29.23 31.08 32o92 

14.74 16.66 18.58 20.49 22.38 24.26 26.13 27.98 29 0 81 .31 0 62 

13.7 15.6 17.5 19.38 21.25 23o 11 24.96 26.79 28o 6 -30o 39 

12.73 14.61 16.48 18.34 20.19 22.03 23.85 25.66 27.45 29.2-3 

11.84 13.69 15.53 17o36 19. 19 21 22.8 24o59 26.36 28. 12 

I!. 01 12.82 14.63 16.44 18.24 20.03 21.81 23.57 25.33 27.06 

9. 18 10.9 12.63 14.37 16. I 17.83 19.55 2!.26 22.95 24.64 

7.66 9.28 10.92 12.58 14.24 15.9 17.56 19.21 20.86 22.49 

5.34 6.75 8.21 9.7 11.21 12.74 14.27 15.81 17.34 18.87 

3.73 4.94 6.21 7.'54 8.9 10.29 11.69 13. II 14. 5.3 15.96 

2.62 3.63 4o73 5.89 7. II 8.37 9.65 10.96 12.27 13.6 

!.I !. 71 2.45 3.27 4. 17 5.13 6. 14 7. 19 8.27 9.37 

.47 .83 1. 31 1.88 2.53 3.26 4.04 4.88 5.75 6.66 

• 09 .21 • 'II .67 1. 01 1.42 I. 9 2.43 3.01 3.63 
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,9 1.05 1.1 1. 25 1.5 2 3 - ~ 
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.5 115.2 117.12119.06 121.0._-:. IZ~~.CJI 125 127 128.99 138.78156.51 17(1.8 181.43188,83 193.61!- 196.~ 

I 
.6 86.25 88.23 90.23 92.22 94.21 96.19 98.17 100.12 1(19.6 126.4 139.73 149.58 156,4' 160.83 163.! 

.7 66.61 68.6 70.58 72.55 74.5 76.44 78.35 80.25 89.34 105.25 117.76 126.96 133.32 137.43 139.' 

.8 52 .. 68 54.63 56.56 58.47 60.36 62.22 64.06 65.88 74.57 89.64 101.43 110.09 116.06 119.92 122.; 

.85 47.19 49.1 51 52.87 54.72 56.55 58.35 60.13 68.61 83.29 94.76 103.17 108.96 112.71 115 

.9 42.45 44.33 46.18 48.02 49.83 51.61 53.38 55.11 63.39 77,69 88.85 97,03 102.67 106.32 lOB.: 

w 
u .92 
a: 
~ 
w .94 
UJ 
u 
a: 
w 
X 
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.96 

40.73 

39.11 

37.57 

36.11 

42.59 44.43 

40.95 42.78 

39.4 41.2 

37.92 39.71 

46.25 48.05 49.82 ~~-56 53.28 61.47 

44.58 46.35 48. 11 49.84 51.54 59.65 

42.99 44.75 46.49 48.2 49.88 57.91 

41.48 43.22 44.94 46.64 48.31 56.26 

~ 34.73 36.52 38.29 40.04 41.77 43.47 45.!5 46.8 54.67 
> 
"' 01.02 33.42 35.19 36.94 38.68 40.38 42.07 43.73 45.37 5.3.16 
w 
0 > 1.04 32.17 33.92 35.66 37.37 39.07 40.73 42.38 44 5!.72 
0 
w 1.06 30.98 32.72 34.44 36.13 37.81 39.46 41.09 42.69 50.33 
u 
a: 
~ 1.08 29.85 31.57 33.27 34.95 36.61 38.24 39.85 4!.44 49 
w 
a: c 1.1 28.78 30.48 32.16 33.82 35.46 37.08 38.67 40.24 47.73 
I 
UJ 

1.15 26.31 27.96 29.59 31.21 32.81 34.38 35.94 37.47 44.77 

75.63 86.67 94.77 1(10. 34 103.95 106.: 

73.66 84.59 92.6 98.12 tnt. 69 103.1 

71.79 82.6 90.53 95.99 99.52 101.' 

69.99 80.7 88.54 93. 95 97. 44 99. 5~ 

68.27 78.87 86.64 91.99 95.45 97.51 

66.62 77.12 84.81 90.!1 93.53 95.6: 

65.04 75.44 83.05 88.3 91.69 93.7d 

63.53 73.82 81.36 86.56 89.92 91.9~ 

62.07 72.27 79.74 84.88 88.21 90.2' 

60.67 70.77 78.17 83.27 86.57 88.5E 

57.41 67.27 74.51 79.49 82.72 84.6E 

1.2 24.11 25.71 27.3 28.87 30.43 31.96 33.47 34.97 42.09 54.43 64.08 71.15 76.03 79.18 81.1 

1.3 20.39 21.9 23.39 24.88 26.35 27.8 29.24 3(1.66 37.43 49.22 58.45 65.23 69.91 72.94 74.78 

1.4 17.38 18.8 20.21 21.61 23 24.38 25.74 27.08 33.54 44.81 53.67 60.18 64.68 67.59 69.31 

1.5 14.93 16.26 17.58 18.9 20.22 21.52 22.81 24.09 30.24 41.04 49.55 55.82 60.16 62.97 64.6E 

1.75 10.48 1!.61 12.75 13.89 15.03 16.16 17.3 18. 42 23. 89 33. 64 41. 41 4 7. 16 51. 14 53. 73 55. 31 

7.6 8.56 9,53 !0.51 11.51 12.5 13.5 14.5 19.39 28.26 35.4 40.72 44.41 46.82 48.2~ 

4.3 4.99 5.71 6.45 7.21 7.98 8.77 9.56 13.54 21 27.16 31.8 35.05 37.18 38.48 


