CIRJE-J-57

2001 6



Jooogoobggnn

(A New Dimension of Equity Analysis and Valuation)

20000 60 120

gt oo
guobogobgooobgo



Abstract
I discuss recent methodological trends in equity analysis and valuation. Specifically,
| address concepts and frameworks regarding (a)the real options approach and
(b)behavioral finance, how they relate to more traditional approach such as dividend/
cashflow discount models and models based on EVA, and their implications for the
investment decision-making process, as well as advantages and disadvantages of the

approach.
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9 This is a speech that | gave on February 26, 2001 at the 13" Joint Seminar
“Current Issues in Equity Analysis and Valuation”, sponsored by SAAJ (Security
Analysts Association of Japan) and AIMR (Association for Investment Management

and Research).
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! G. Bennett Stewart, The Quest of Value, New York: Harper-Collins, 1991.
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® Justin Pettit, "Applications in Real Options and Value-based Strategy,” in Lenos Trigeorgis, ed., Real
Options and Business Strategy - Application to Decision Making, Risk Books, 1999 0 O O Gregory V.
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Milano, “EVA and the New Economy,” Journal of Applied Corporate Finance, Summer 2000.
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b. OOOOOOO

O Terminal ValueO OO QOO
00000000000000000000000000O000000000000

000000000000000000000000000D000000000000

000000000000 0000000000000000000oD0oOooooOoon

0 300000000

00 6(a)d DCFO O

Sumof PVin  Termina
Asset  NOPAT Investment Free Cashflow precedingyears  Value Sum of PV

1  100.00 12.00 6.00 6.00 5.56 294.44 300.00
2 106.00 12.72 6.36 6.36 11.01 288.99 300.00
3 112.36 13.48 6.74 6.74 16.36 283.64 300.00
4  119.10 14.29 7.15 7.15 21.61 278.38 300.00
5 126.25 15.15 7.57 7.57 26.77 273.23 300.00
6 13382 16.06 8.03 8.03 31.83 268.17 300.00
7 14185 17.02 8.51 8.51 36.79 263.20 300.00
8 150.36 18.04 9.02 9.02 41.67 258.33 300.00
9 159.38 19.13 9.56 9.56 46.45 253.54 300.00
10  168.95 20.27 10.14 10.14 51.15 248.85 300.00
11 179.08 21.49 10.75 10.75 55.76 244.24 300.00
12 189.83 22.78 11.39 11.39 60.28 239.72 300.00
13 201.22 24.15 12.07 12.07 64.72 235.28 300.00
14 213.29 25.60 12.80 12.80 69.08 230.92 300.00
15  226.09 27.13 13.57 13.57 73.35 226.64 300.00
16 239.66 28.76 14.38 14.38 77.55 222.45 300.00
17 254.04 30.48 15.24 15.24 81.67 218.33 300.00
18  269.28 3231 16.16 16.16 85.71 214.28 300.00
19 28543 34.25 17.13 17.13 89.68 210.32 300.00
20 302.56 36.31 18.15 18.15 93.57 206.42 300.00
00 6(b)dEVAO O
Sum of PV in Capital + Sum
NOPAT Capital Cost EVA preceding years Terminal Value of PV
1 12.00 8.00 4.00 3.70 196.29 300.00
2 12.72 8.48 4.24 7.34 192.66 300.00
3 13.48 8.99 4.49 10.91 189.09 300.00
4 14.29 9.53 4.76 14.41 185.59 300.00
5 15.15 10.10 5.05 17.85 182.15 300.00
6 16.06 10.71 5.35 21.22 178.78 300.00
7 17.02 11.35 5.67 24.53 175.47 300.00
8 18.04 12.03 6.01 27.78 172.22 300.00
9 19.13 12.75 6.38 30.97 169.03 300.00
10 20.27 13.52 6.76 34.10 165.90 300.00
11 21.49 14.33 7.16 37.17 162.83 300.00
12 22.78 15.19 7.59 40.19 159.81 300.00
13 24.15 16.10 8.05 43.15 156.85 300.00
14 25.60 17.06 8.53 46.05 153.95 300.00
15 27.13 18.09 9.04 48.90 151.10 300.00
16 28.76 19.17 9.59 51.70 148.30 300.00
17 30.48 20.32 10.16 54.45 145.55 300.00
18 32.31 21.54 10.77 57.14 142.86 300.00
19 34.25 22.83 11.42 59.79 140.21 300.00
20 36.31 24.20 12.10 62.38 137.61 300.00
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0 US $10000

Revenue

Cost of Sales

Gross Profit

General & Administration
Selling, Marketing & Advertising
Research & Development
Goodwill Amortization

Net Operating Profit

(As Percentage of Sales)

O Stern Stewertd 0 O O

1995
1,812
62
1,750
747
1,218
1,380
0
-1,595

-88%

1996 1997 1998
14,012 | 32,720 | 64,839
2,185 6,465 12,390
11,827 | 26,255 | 52,449
3,491 6,024 9,841
7,540 20,124 32,451
4,812 13,268 29,401
0 0 1,596
-4,016 -13,161 -20,840

-29% -40% -32%
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goodoooooogz,o00000gooooooooooooooogoo

00O 8.0 RealNetworksd [0 O O O EVAO O

Revenue

Cost of Sales

Gross Profit

General & Administration
Amortization of Capitalized
Selling, Marketing & Advertising
Amortization of Capitalized
Research & Development
Net Operating Profit

EVA

(As Percentage of Sales)

O Stern Stewert O O O

1995
1,812
62
1,750
747

154

193
656
639
35%

0 UsS $10000

1996 1997 1998
14,012 | 32,720 64,839
2,185 6,465 12,390
11,827 | 26,255 52,449
3,491 6,024 9,841

1,074 3,529 7,488

780 2,399 5,986
6,482 14,303 29,134
6,336 12,672 25,797

45% 39% 40%

uboboboobobdoboboboboooboooboboobooooooooon
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Market Value Current Operations Future Growth EVA

per Capital $ as % Market Value as % Market Value per Captital $
Computer Software & Services $3.20 20% 80% 6.7%
Pharmaceuticals $6.60 29% 71% 9.1%
Personal Care $4.40 34% 66% 5.1%
Beverages $4.30 30% 70% 3.1%
M ean $3.20 37% 63% 0.2%
Other Non-Ferrous Metals $1.20 37% 63% -5.6%
Cars & Trucks $1.20 67% 33% -1.9%
Forest Products $1.10 47% 53% -4.8%
Aluminum $1.00 22% 78% -7.8%
Steel $0.90 83% 17% -2.5%

[1 200001 [J Stern Stewert] U 0 O
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gbl200000000DCFO O

DCF (Discounted Cash Flow, {&M)

Time Y1-Q1 Y1-Q3 Y2-Q1 Y2-Q3 Y3-Q1 Y3-Q3
Elapsed time(years) 0.0 05 1.0 15 20 25
Revenues 30.00 30.00
Investment -10.00 -10.00 -10.00 -10.00 -120.00
Terminal Value 220.00 44—
PV (Investment) -10.00 -9.75 -9.51 -9.28 -108.58
PV(Terminal Value) 144.55
Sum PV (Investment) -147.12
DCF Value of new project 257 | ¥10.00x exp(-O_OSx O_5)|
| ¥220.00x exp(-0.21x 2) | | ¥120x exp(-0.05x 2)

Terminal Value =
¥60x 3.66 (Market to sales ratio)

uboboboobobobuobaobaoboo® must” DOOOOOOOOOODOODOO0
goboboobooobobobobobobobobobobobobobobUobo
0000000000000 00D0ODOO00O0DO0O0O00O Managerial Flexibility 000
uguobbooobobobooooon

OO0 13 0 Black—Scholes 0O OODOO0OOOOOOOODOOOOODOOODDOOO
gobobooboobobobobobobobobobobobobobobobUobo
ubobobooobooboboboobobobobobobobobobOobOobobo
ubobobooboobobobobobobobobobobobobOobOobobo
gobogpgooooobobobobobobobobobobobobobobobo
ubobobooboobobobobobogpgobobobobobobobebOOobO
gobbooobboouobobouoobooobobooobobooo

O 0O013.0Black-ScholesDOOQOOOOOO

oadoooogonooaon gooooogonoood
goooobgon

oooooo S 00

oooooogon X oooooo
oooooo T oo0ogn

0 O O Time value r oooon

0 0O 0O 0O O Volatility o O0o00oooooaon
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0000000000000 DOO0ODODO0ODO0OD 1400000000000 B8Black—
ScholesODOOOOOOOODODOOODODOODODOOODODOO 49.58000000
dddooo0oz200000000000 1200000000000 0o0oO00oooga
Uo00b0o0nbog 49.58 D0b0o0poobooboooboboboobboobOog 38.54
goboooobboooobog 11,04 000000000 O0DbDOOODCF bOoQ-=-2.57
gooobobooooobobbboooobbbbi0o0 no4 bbb booobb

ooo
oo0d.0doooooooooooooooooonon

DCF (Discounted Cash Flow, {&HM) Option Value ({fM)
Time Y1-Q1  Y1-Q3 Y2-QL Y2Q3 Y3Ql Y3-Q3 S ¥144.55
Elapsed time(years) 0.0 05 1.0 15 2.0 25 X ¥152%§°9
Revenues 30.00 30.00 rT oo
Investment -1000  -10.00 -10.00  -1000 -120.00 sgma T
Terminal Value 220.00 delta 0.00%
PV (Investment) -10.00 9.75 -9.51 928 -10858 d1 0.7887
PV(Terminal Value) 144.55
Sum PV (Investment) -147.12 d2 0.2230
DCF Value of new project -2.57

Option Value ¥49.58
Sum PV (Investment before launch)

Firm Value (f&M)

Option Value 49.58
- PV(Investment befor e launch) -38.54
= Value of new project 11.04

U0 1200000000000 14000000000000O000O0O0O° must” OO
OooOoOOOOOOODODDODDODDDDDODDDDOOOOOOOOOO0O0dO Managerial
Flexibility 0000000000 0OCOO0OO0OOODOOOODOOOODODOODO 220000
dddooooooo 2000000 14455 00000000000 DODODODODO
goooboooo bDCFOOOO0Oouoobbobobooouobbobobbooooobbbooo
gobobobooobobobobobobobobobobobobobobUobo
uboboboobooboboboboboobobobobobobobobOobobo
ubobobooboobobobobobobobobobobobobOobOobobo
gobooobboooobooooboooobooboooobooooon
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Inputsand Preliminary Calculations Period (semi-annual) 0 1 2 3 4

S(a time0) ¥144.55 Schedule of Investment 10.00 10.00 10.00 10.00 120.00
sgma 40.0%

r 5.0% FridfhEEDValue Tree 0 1 2 3 4

144.55 191.80 254.50 337.70 448.09

exp(-rdt) 0.9753 108.94 144.55 191.80 254.50

dt 05 82.10 108.94 14455

61.87 82.10

u 133 46.63
d 0.75
p 047

1-p 053 HH(A T av DValue Tree 0 1 2 3 4

16.04 56.33 120.60 210.66 328.09
0.00 20.63 64.77 134.50

0.00 135 24.55

0.00 0.00

0.00

OO0 300000000Managerial Flexibility 0000000000 OOODOOO
ubobobooboobobobobobobobobobobobobobOobobo
oooobobbboo0 40o0000000DO0O0O0000O0DbDDODDOOO0DObLDbODDOOOOO
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(DooOoo=10000000000=65%00000=00)
Volatility
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% | 10.000 & 10.000 ; 10.000 i 10.000 | 10.000 | 10.000 | 10.000 | 10.000 | 10.000 : 10.000
)50 | 8175 | 8175 | 8180 | 8214 | 8294 | 8415 | 8562 8722 . 8884 | 9.041
50% | 6351 | 6362 | 6.464 | 6.680 | 6966 i 7.283 | 7.608 = 7.924 | 8222 : 8.4%
759 | 4528 | 4660 | 5.009 | 5461 | 5946 | 6429 | 6894 | 7.329 | 7729 | 8089
100% | 2770 | 3.236 | 3.857 | 4507 | 5145 | 5755 | 6327 | 6854 | 7.332 | 7.761
125% | 1360 | 2165 | 2973 | 3.75 | 4503 | 5206 | 5859 | 6458 | 6.999 ; 7.484
150% 0533 | 1416 | 2301 | 3.160 | 3.978 | 4749 | 5464 | 6120 | 6713 | 7.244
175% 0175 | 0916 | 1793 | 2681 i 3543 | 4360 | 5123 | 585 | 6462 | 7.031

200% | 0.050 | 0590 | 1407 | 2293 | 3476 | 4026 | 486 | 5565 | 6238 ' 6.841

92505 | 0013 | 0380 | 1112 | 1974 | 2864 | 3736 | 4563 | 5333 | 6.036 | 6.669

50% | 0003 | 0.246 | 0.885 | L1711 © 259 . 3480 | 4329 | 5123 | 5853 : 6.511

275%  0.001 | 0.160 | 0709 : 1.491 | 2364 i 3254 | 4118 | 4933 | 5685 : 6366

300% 0000 | 0104 § 0572 | 1307 | 2462 ! 3052 | 3927 = 4759 | 5531 §6.232

Exercise price (% of Spot Price)

Ut 1vobobooobooooobouobbdooobobooobobooobobooobon
oooboboboooog sewboooooooobbbbo 3soooooobbobooogoo
gooobobbobooooooobo.s720bbo00o0ouoboboooooobobDboOoo
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o0 6.232 000000000 nObbbOOO0OO0OO0UObODODDODOOOODbODODOOOOOD
000 100000000 o0ooooon

gbl7z.000b0b0o0oboboooon
(00000 000oooooo00)

General Electric 29.2%
1BM 37.1%
Cisco 46.4%
AOL 65.3%
Yahoo! 83.3%
Amazon.com 100.7%
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