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A New Interpretation of Information Rate
reproduced with permission of AT&T

By J. L. KELLY, JR.

(Manuscript received March 21, 1956)

If the input symbols to a communication channel represent the outcomes of a
chance event on which bets are available at odds consistent with their probabilities
(i.e., “fair” odds), a gambler can use the knowledge given him by the received
symbols to cause his money to grow ezxponentially. The mazimum ezponential
rate of growth of the gambler’s capital is equal to the rate of transmission of
information over the channel. This result is generalized to include the case of
arbitrary odds.

Thus we find a situation in which the transmission rate is significant even
though no coding is contemplated. Previously this quantity was given significance
only by a theorem of Shannon’s which asserted that, with suitable encoding,
binary digits could be transmitted over the channel at this rate with an arbitrarily
small probability of error.
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A Scientific
Stock Market
System
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and SHEEN T. KASSOUF
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Risk and Return of Fama/French (F/F) U.S. Indexes* over 80 Years
80 years - Jan. 1928 to Dec, 2007 (S Amt = Growth of $1)

15 -
14- Y
= FIF Small Value
R 13 Index” ($31,042)
£
- I " - : F/F Small Cap
K 12 - ‘Eugene Fama and Kenneth French - 59 Index* ($8,769)
°
~ FIF Large Value
= 11 4 Total Market g
3 Index* ($1,998) @ index (s4,149)
< 10 4 S&P 500
Index* ($1,907)
FI/IF Small Growth
of © Index" ($1,024)
FIF Large Growth
s Index* ($1,023)
18 20 22 24 26 28 30 32
Risk (Annualized Standard Deviation) (%)

*These are pure Fama/F rench Indexes dates. and Disclosures: FamalfFrench. ifabt com
BERIRIR: IR (HERH IE)
Fama-French=FF##&: WK =HE& RmrRf). TEREF (SMB) . KEHELEFEM) . 72 LEF, BRETZFHERA
BEI10%EA (EEPEAMED , MEERFER (SCREAR) AEFEI2NAEA, KBEMERE (EEAFERALVE) FHERE
WIES . WREFHEHERMN, MEMERSE SV, EEEEAED MERERAMYES . MIRKEFESIERAIGELESA,
EREFHEFERAGEEIDEES
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The Black-Scholes formula I, ﬁmﬂlt fﬁ?ﬁ-ﬁwﬂ"ﬁﬂﬁﬁ?ﬁ;

Black and Scholes' formula for a European call option can be wrtlen as

C=SN(d)-Le ""N(d —oft) . EEREA, ALHESHATIETEREEN,

whero the variable d is defined by
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BEA XiEES Fn FEWmE"
BT - F5RER ARGES 1988—2018 39.1
e« RS BTESE 1969—2000 32'
BEX - BB SAC &K 1992—2003 30
G - hF ZERES 1977—1990 29
DR E [BRAR * IBHS 1965—2018 20.5°
Y « AXHBR Pure Alpha £ & 1991—2018 12

X B A AR e B T R G 8

vk, dTEIMET AN, AFER AR ATH

b O 1951 5] 1957 4, CIERAARE TR R D 62%, MM 1957 £5] 1969 4, 1
WA AR A kT M A h 24.3%

Source: For Simons, Dalio, Cohen, Soros: reporting; for Buffett: Berkshire Hathaway annual report;
for Lynch: Fidelity Investments, BORRIR:  (LBUESLTETEE Y,
B /R AR AR AR R )



1.7, /NG 7y | <H

GF FUTURES

1. 7. /NG5

1. 7. 1. GREROAE=HEER (MPT, 1952) : BF=HA R
1.7. 2. 9LFIAR (1956) : B4

1. 7. 3. BRYEMNEMERBIHM TS (1962) : B4 A &

1. 7. 4. BB RAE BT IHMBU (EMH, 1970) : T3 nE

1. 7. 5. RE-HBUREHAPEMAREL (1973) : HIBUE Y i &
1.7.6. FAZHAI KRR EH S (1988) : X5 FEH A&



2. LSRR ISR A 2R

2. B FE BRI K R

2. 1. [REZ /2 HKuE (1949)

2. 2. W REREP| KL (1968)
2. 3. WK (1974)

2. 4. EFREWKHE (1975)
2.5. Fr¥mily Reg (1985)

2. 6. B IFERKE (1986)

2. 7. Ec 2 E R SR EE (1994)
2.8. BEHWIHE (CTA) SEME (1996)
2. 9. REMHF KR (1997
2. 10. W= 5K Eg (2001)

2. 11. /NG5

= I 1zHHiS

GF FUTURES




2. 1. [RE L /2 5Ems (1949) « wwEerRzmy (i I RME

GF FUTURES

: "
ARG siﬂﬁﬁlﬂ

M@Rz !
Momw ’BHAN{

- ey ] 3 S 2%

Alfred Winslow Jones ~the face of the first hedge fund.
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Berkshire stock 1976 -2011

13F portfolio 1980 - 2011

Private Holdings 1984 - 20011

Alpha 121%  92% 6.3% 5.3% 3.5% 0.3% 5.6% 4.6% 4.9%

(319 (4 (138 253 (165 (012 (135  (108)  (1.09)

MKT 0.84 0.83 0.95 0.86 0.86 0.98 0.40 0.40 0.39

(1165)  (1170)  (10.98) 2155  (2191)  (20.99) 50) (501 (3.94)

SMB 032 032 0.15 018 018 0.00 029 029 031

305)  -313) (L5 Gl 322 (00 (259 253 Q1)

HML 0.63 0.38 0.46 0.39 0.24 0.31 0.39 028 027

535 (@279 (3.2 612) (326  (429) 307 (189  (181)

UMD 0.06 -0.03 0.05 002 008 010 0.09 0.04 0.05

090)  «040)  -(0.71) 055  (198)  -(2.66) (L13)  (05)  (055)

BAB 0.37 0.29 0.22 0.15 0.16 0.17

G6l)  (267) 405 (259 (140) (141

QMJ 0.43 0.44 0.05

(2.34) (4.55) (0.24)

R2 bar 0.25 027 028 0.57 058 0.60 0.08 0.08 0.08
TR (BALEIESLE )

CESERRIOBT/RYEY  (2013) : WM (MKT) . A (SMB) . MM (HML) . ZhE (E&#H)

(UMD) « X (BMB) . RE (QM]) ~SEF
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Buffett Meets Robot

What Buffett's returns look like as a factor investment portfolio

YORIRIE:  (RALEIEREE )
EIE4E19772016U 38 K. 1. TREATAF FHILT. 6%=D13E (6.8%) +i&EfR (3.6%) +HRE (3.4%) +
R (2.6%) +HHE (1. 2%)




2.9. BREE T F S (1997) :AQREES: i I =AG

= FND QU WRAT LI
IS REALIT WTAE

L) @

BECOMING

mcu-u—u-sr-i- “TE o
ST SS2W TR TTEES TTLOI N U 6 ST

PREMIERES MON JAN 30, 10PM

TG « B3ERF (Warren E. Buffett) : fHRAINR » BMEFH AT ERZK
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