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ABTENEN, RathRPEALBESTHAALENE LR, B
[l WA A B R B2 A R P, B E SR AR A | e AT A2 B e g
HB&, Mo UL St SRER .

TR AT AR 0 P RS L B0 AT AR B R IR L B 0 2 2 B ol 4
FEETEIRE .. RZnLAwt R H WP, UL MeREsRIgR) W B A& I
b, IR LA 52 B B 11048 2K U BE B i B i SR ER FOEE R

3.1 FEHRIWEE

HWZ -5 AT ELRRETEW, HhaserankiRE. aF



ABFEEAMENELHORBA, MAFENMA - ERACHRAEHLE
T, BRI ZHNF S

3.1.1 Excel

TN TERH RERBVIMA S R, Excel ZBHIEKR, RFHAMNLT
B, MPHRELHREE VB EIES, Excel WIEERLE N5E A, Excel A9 EEL
fE T ERBEICHL “Fr W BIFRR" . M T 2B &84 [ — 1 Fr 1 L fiE
AR B EMAREANAE. B, EEUHRERLY ‘ARz (ME2
FAME) JLFRDAE Excel FHIIL (BRIEFER T &, XN EAELH
“FRILEDRFAR” 7)), BEAIRATAT AR A 5 7E fL - A AR A (5] 208 1 1)
HIXS 7. Excel WR—MEH R, REAER —5K & R A& P[5 B 2E 17 =
FISEN 325, NTE#EREEHRERTF. Excel W) ERRGE, BN
MERMRERFTEN, B2, EmE—Frd, SROEBEERR
ag:g

3.1.2 MATLAB

MATLAB (www. mathworks. com) Z7E XZ AL T {E 0 & 1L 0 55
RAMZ 7 E A BN & 2 —. 2RI AR R 5% 5 4 & Rig e B
BTH (BHE— TN Excel Ry —4 8 3& 1 500 B R B 5K g 2417 [
l—a WA RATEE, E—EIEHAEE). MATLABRE K I T2 &%
M TR B F R R, AR B IR 5 RE f— 208 21 JOH FII
BEERE, AR BRNEFRERERF 7. (RUHEMNZZHEFHERY
hE AN ERT TR - REFf, aRALMEEESRKREAR
EHBRO e BB 7.40) b, RMNETUARFEANETFTHKE
MATLAB M =J5fff, HPRZEHEENBEZE+HosHH (Hl 7.2 F
AN ERGFERE— TP T7), &5, MATLAB A] LUAR J5 {8 36 7 X
FRRTHEERE, FRAEBRKAEHOKBR (FRAUMSBIME). §3.1 &
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X —id

R MATLAB B REXRMFRESR, KhrtERRELHFHN (EDX
FREADGERXMFE), HEAERAERRATARS —4> 5 88 B U REF.
MATLAB () 3 B8R i 7 T B T AR AHN B Bt — M4 DUCBERRZ 1 000 3%
TCo AitTidH EEAE % MATLAB KBRS, REMERNNKRBES
MATLAB 2484, -

» Matrix (www. omatrix. com)

e« (Qctave (www. gnu. org/ software’ octave)

* Scilab (www. scilab. org)

XEFREAMNNKEAFG/ILERT, BEERAHEN. JR, KARES
MR, X MATLABRENEFHRFER&ZSY . (WRETLE
CHEERF, FRE=TRENRE, bW AFERTENME 7. HX
B, A THERHXIMNEFEESN—TEEMNE.) MATLAB /—
MRERE, BAESHTEN, BHARAESIFEIPITFE. AT, 5%
REIEEE, AREARMEFESBWE - IMNRITREZ. AR
MATLAB X8R, BEXHAGH/EEREZDIBH ZNH. #
A, o4 A R H B H 2B B MATLAB X8, £ %
A MATLAB & S R Z 4.

B13.1 A MATLAB MR 5T A #IUE & b B4R
MATLAB RAXFER THFHF, FNLER TXAMN. T @A
MATLAB A RM 24 & FFH L &E L66T .

clear; % Mz EZLHEF
symbol="IBM'; % K& & 4% &
YW HEEMA

historicalPriceFile=...
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urlread(['http://finance. yahoo. com/q/hp? s=', symbol]);
% ¥ B M ENE TS

dateField=...

regexp(historicalPriceFile, ...

'<<td class="yfnc_tabledatal" nowrap align=" right" >..,
( [\d\w—] +) </td>","tokens');

% WHAAAEANETIHA

numField=regexp (historicalPriceFile, ...

'<td class=" yfnc tabledatal" align=" right" >...

( [\Nd\.,] +) </td>","tokens');

W HBRATRE S AHN

dates= [dateField {:}]";

numField= [numField {:}];

Yo BBABMEF S EAAHA

op=str2double (numField (1: 6: end)); % F&HH
hi=str2double (numField (2: 6: end)); % & &
lo=str2double (numField (3; 6: end)); Y& RAKH
cl=str2double (numField (4: 6: end)); 0 MK &H
vol=str2double (numField (5: 6: end)); ¥ KX &
adjCl=str2double (numField (6: 6: end)); % 8 &Mk &4

iX A2 & L4 7T vA A epchan. com/book/example3_1.m F#&, A F
2 Ao AR “sharperatio”, EAMAMBREAA—MAR: HRRGRE
WR—ARMALGELE, WTHREMSB LG L HERIFAEAFSA L, FF
ik Al MATLAB# 4% IBM & 2 h R B EHFR+oAA. 4, X
M5 R A MATLAB XA @Arshieed | £ AT,

maE @ @ | 29



3.1.3 TradeStation

TradeStation (www. tradestation. com) BIFZZTEZ 5 RERHIEK
29, REERSLLEHMWIRS FAHERN . B o] B 3R] $hAT 28 5 1) —
HAFE. T FEeNERRNELH:

o ¥EBHEMAETRIMFRILEF2Eh S 8HE, WREH Excel
st MATLAB, %M St it 75 58 F 400X S04

 EXEFH#ITENGE, e ZBERR-BF TR, HE¥iESE
KL .

XM FERNARZLEET, —BHEXNMERGENRBREES TERF, 5B
o) BRI\ TradeStation AL 4. HIh, TradeStation K% F 1B S H A RE
MATLAB BRIk S, WA ESAER B AL H %k &
¥R, Ad, MARFRER—-ITEBEFTAIERET - H5W RS,
TradeStation V2 — PN AFHEFE .

E R E L Pr T fEh & F i TradeStation, fiff LA BE A 45 H
TradeStation E{7[RIWEI P T

3.1.4 v oF 5
RVRA RBRIM /1, RTLAN LR P P @ &R EF &, T
H 2R T

» FactSet's Alpha Testing (www. factset. com” products’ directions’

qimy alphatesting)

¢ Clarifi's ModelStation (www. -clarifi. conmy ModelStation-Overview.
php)

* Quantitative Analytics’ MarketQA (www. qaisoftware. com)

* Barra's Aegis System (www. mscibarra. com products” analytics’ aegis)

* Logical Information Machines (www. lim. com)
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» Alphacet’s Discovery (www. alphacet. com)

XU &, F H H it Logical Information Machines #{1 Alphacet
Discovery, VAFE 10 FERTAZ845G, Logical Information Machines il Bl 5338 %)
R RAIE AT, HMLRER SRR EE 2, Alphacet Discovery &
— ARG TR R, B, E TS E R BN kB s ATIEE
M. EMIDhaRAER oK, WTRAEMTr. KE. IMNLF S FatiT[E
MFZE 5o B 7.1 Bhig— 1 Discovery & [B] #lll i 1+,

3.2 ARG TE Dy B %

2R VR B SRR R AT — A7 B R P SR R A SR, B S B L
&M Google MR X KEE, Rl cF & B, ] LL$R 3| A 2D 7 % (1) 5k
EEEENEA R BIEE (Fln, =@ E > “RamttH R
WL RIE") . 7 3—1 FIH 1 X8RI IR B 1 b B AT F B9 4098 = R
% K LA R BB KAEE E T . B 7P 5 R EIEE, Wz
{# . BT, FactSet, H#xEFEFM Tick Data, R E ML FHANREE
e S5 Rl A AdE , (HaX e BUE KA BRIt AL PR, AED AL

W e DL B 4 A% =6 1S va .
¥ 3—1 FF B3 & 5 5B 8058 EE
52 H #iE
Finance. yahoo. com  #.%%. 4r i M B A% HAEwRAE. —KHE T
B
HQuotes. com {#H . 5 Finance. yahoo. com ¥i#E HfHFERE. BE90HFAE
ME. T S AR ¥, Lk B R
CSldata. com {f 5. Yahoo! Fl Google M # A EIERE

o A FEEHERE

wagE B oM | 3



53R

¥ IR 7 = =]
TrackData. com FH. sHFEEREFEAE, A TH HHREERE
2 AR, RO R AT R

CRSP. com TAFERmE Bit. SHEHF K
| 4% E e

Quotes-plus. com {EEH ., 7 F#E% HH{E

CSldata. com =k
SN B #E

Oanda. com % 9%
fi 5 H N 5

HQuotes. com A ARNEN I EAK
A BT H R e

DTN. com NxCore F=@nfi2 it % . {ALME K TITHENBIEEE
SN H A 8UE

GainCapital. com %%, AR ENBIEL®

REEERM EFREERRELLFRBENRBELRTL, HRE
HAXEGEEFEAFAERZNBMBER, & PR T HFRADT . X
FERNEREFNREMZ RN BEEREE (ETF), FEER/X
2T

3.2.1 BiRREEL0 IR E?

—FKAFERREH THHERKRE, BRaIFANK (NBEEHR 2,
Hib e fE 28, W o.5, Y N/AFT IR, ARMAITH), T HZATHY
FrEBRENMEN kL VN, M, SAFERER TERIREd T
MRS, B2 THZATHrAREZNEEZE L (Close (T—1)—d) /
Close (T—1), Hi Close (T—1) 2 THR —XZHHOWEMIE. &+
B, AEBREHEOEE, 2R E—TEFIUAZBRZE 4T, AERE
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MEREAREEAT. XREFENLO—MG X, HERMEHZ X Z M
o (WRBE 4T, B FRUEREEERRBMREELER, HHER
RETW) MRAXNHLBHMHAE, REHRAENMRELAT—HK
KB/MEAD (REEFENTHED), IREDZEHR - IHROZH
B

BRVUREBR— 10w R B R R LB IEE, & 0REAn 2
—THRMEESTHRMKERS BN EEIEE (10 earnings. com), ARfFH
CiAE, MXE2FEEMBAEFZHENTE LTl

fl3.2 HFMRENAE

NiEHMEkAIGE, —R ETF, B & LA 454, LAHMKELE, 2005
$6A98 (BB, 1BASWHAH2ZK, ATARRBAWNE LA LLA
M (TUABRAEMZ 548 T#H IGE /i £ #r#65 Excel #48) .

H ¥ 7 & i W& & A& At e & B
2005—6—10 73.98 74.08 13:31 74
2005—6—9 72. 45 73.74 72. 23 73.74
2005—6—8 144. 13 146. 44 143. 75 144. 48
2005—6—7 145 146. 07 144. 11 144. 11

2005 6 A 9 BN B G ToHfmERAL, T N=2, Bi
WMAEREL/ZPPT, ATRBAEENNE:

H X 7 & & A AR A A
2005—6—10 73.98 74.08 73. 31 74
2005—6—9 72. 45 73. 74 72. 23 73.74
2005—6—8 72. 065 73. 22 71. 875 72. 24
2005—6—7 72.5 73.035 72. 055 72.055

Mmootk oL, ARXEHKENERAMEZL LA AXGH KA
MERR—H, XABH200556 98X FRE, HEMEZ
LB AT HAE, FAREAERARLEL-A1ME T, RIEZALSBEHTH A
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A EARFHER, ATFTA 2055619 8% 2007 F 11 A FrH 6 i
B, i—TH B kALK ERNZAEET.

& & H R A W — B & fr HEET
2007—9—26 0. 177 128. 08 0. 998618
2007—6—29 0.3 119. 44 0. 997488
2006 —12—21 0. 322 102. 61 0. 996862
2006—9—27 0. 258 91. 53 0. 997181
2006—6—23 B 32 52. 2 0. 996529
2006 —3— 27 0. 253 04. 79 0. 997331
2000 —12—23 0. 236 89. 87 0. 997374
2005—9—26 0. 184 89 0. 997933
2005—6—21 0. 217 77.9 0. 997214

(i /£ Excel P AR A L@ keI, a2 ALER T AT H

REBAEXIL oA, RELEE T A 0.998618 X 0.997488 X+« X
0.997214 =0.976773, A F 2005 % 6 A 9 BiX— R A Z B A AELGH
., AR B ERA T2 0.976773 X 0.5 = 0.488386, i Bl FAH A
20056 A9 BZWMALALYHS. ATARAXERTH A AGA
50

H M 7+ & fr i & AR AR LS $il)
2005—6—10 72. 26163 72. 35931 71. 6072 72. 28117
2005—6—9 70. 76717 72.02721 70. 55228 72. 02721
2005—6—8 70. 39111 71. 51929 70. 20553 70. 56205
2005—6—7 70. 81601 71. 33858 70. 38135 70. 38135

ATFA2007 %11 A1 BHE L&y iEEE B IE.

B &M K& REH KEH AXE AXEMNR
2005—6—10  73.98 74.08 73.31 74 179 300  72.28
2005—6—9 72.45 73.74 72. 23 73.74 853 200  72.03
2005—6—8  144.13  146.44  143.75 144.48 109 600  70.56
2005—6—7 146.07  144.11 144.11 58 000  70. 38
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TR, HHAFHGAEEKENEHRRA LG — & (BEAAREF K
EEHAL), SR, ks AFe, IGERATHRIAHKXTRE, A
L#ITT 44, ik, REALGEBTHRCLES LR THR—H., IRTA
%], REMNGSHAPREFAFREITRAE, 5 SRR LGK
M AT HEHR

3.2.2 Bty eArih A

BAMER 2EPEL WA XA, AENZE, HT—TRIFEXK
i, TEGRENSEENMRL T &S, REMBEGE. BB RRkXAE
M) — Ry, B O EWCRR R AT T = a0 # i 2 AR R BUE . 4
REFRERTF TrARENRZERONE, BUA T 0 EE8 kA A 2045
T AT WERNSIEE. - LR REFRREERNNGEZERE, R
UL BE N RES AT R, SIFEAZHENA KL HANBREMEmE R .

f3.3 HFEREADEE DN LS F

XA “KEEAMEE HARBEES, (¥4 IAMARAERSAHR
Kt mR ) BEAEFMMA 1000 RFMAZKRGBRE P, FEEHMN
BREN 10 AREAFA—F. wREBRELAZFRE, MIF4RET.

iE 3 X, 5 2001 —1—2 e & 4 2002—1—2 dc & # WG fir 1
ETYS 0.2188 £ 0. 125
MDM 0. 3125 0. 49 0. 49
INTW 0. 4063 x 0. 11
FDHG 0. 8 9 0. 33
OGNC 0. 6875 £ 0.2
MPLX 0.7188 x 0.8

GTS 0.75 X 0. 35
BUYX 0.75 x 0. 17
PSIX 0. 75 X 0. 2188
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e MDM 3, R AR ELAX—FEAFRFTT (FELKMEKE
ARFEY), #2002 F1A20EKAN, REMEAL2002F1 A 2
HRABETHREALGME, I—BTASGFHAFRZ 420,

o RBBEERFFRE, XNEAKSHIFX—F 06 AR T MK
F,.tMEPULATRE.

HE 25X A 2001 —1—2 M &M 2002—1—2 s & #
MDM 0. 3125 0.49
ENGA 0. 8438 0. 44
NEOF 0. 875 27.9

ENP 0. 875 0. 05
MVL 0. 9583 2.5
URBN 1. 0156 3. 0688
FNV 1. 0625 0. 81

APT 1. 125 0. 88
FLIR 1. 2813 9. 475
RAZF 1. 3438 0.25

EZE, BTREPHIHRZ “FE” TROKLE, B 2002F 14 2
HARNAKEN, IARFTAS G FIH £ 2 38800

WP, R EFRRBRER—102%, CHTAFRESFE, KB
Ak R F A 388%.

3.2.3  SRWE RN . Welkprng?
/AR EBES, &, RRNMOREzZZ KT AR, |

mth. XEWSE, BERNRNENESEKT RN, HATRELEKRLZ,
Rz, ¥TRTEHB\SBRZME. (XTEZ2ENEREMRZNESL
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ATEERD, RERGRE—MELSRELZ XN ST LEN, REFHE
IER FRMBRE. RENMEAERO B A SRS Freh, R,
I AR AT [ A g P . AT T B

B E, ANFRETMHELSHREET SR LEFBIEFER LR
A BT . A XL RER B KB R BAT (W4 90UE%F
ZHA), WalRER— M EFEAAXBRERZ B EANRSES K. HX
BRI AR, R 2 A th 5 2 EE R A R B D SRR A R AR .
SR, XRITA . W B9 E o L Seg e, EE LR &
iRt 2/, HNEE RGN EE .

MR BEFERZ TR, RN HETE®S. xR RNTZEREHE —
Hilttr. aRIRAR&EN . s &4, Aae. WEMmEdE, £ TE—
PARAGEH B (AFERE & &5 5 KEOBERT) o X e B 1E 4
MhREEZENER R B MARE, —Riis, RmlaSHEXM KT HiER
FEIE K. AARNE, BEEIEARSHR-.

3.3 k& &

B35 RARSAEO LG R, 705860 AW iElE, RAR
B EBORT ARG, BEND, EEKRZE. 25 A2 AHTHEALL
B, EBMFAEIE B SRS, &, RF/ARITFHEL
I 2 X AN HETE R RO BE BEAR, B R B XA EER, B
VRN B R B 1. B, EEsEgd, SR
75 B P AGE RN ST RIVE 7 W2 R R AT 2SR (4 1 K S )
R TATHE (4 B ARBASWTHNE) B Rk BN s H
ik, SBREABDHEHELEREERKSEE AROMENR? 688 % H M
Pk, TOAERRAERIL S RIEFR, TEAT ARSI HITHRN, FR4EAS
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B (GFE2ER) [RIEUBLRE 8 7 o

F2ENATEELE, FABRBEMNEKABRNNBES. XEES
Excel 1 MATLAB s B, $&H{ 5 o 3o B — 224077 [ &L

HHENLERN, REZLANRALHBLBEN AT FEAL:
REREMNGTMHEHAGHIREPRELKEW? ERXREEEN. M
FHASAT DA RARZEREREENLT, MELBRAR, HEERAR
N (FFRARE), RN T 2, RN, RIEERBEREFTSER
REF R re AR FFRA R, RERBWRE (HEWE @R EFKFFE)
AR, TRABEHNER rec BT, ATHEERHEROBEH R R RRE
R+re—re=R. AHAELRHEP, T2 L2REREF R, HFEx
M 52 KT M 2 R B AT

EFE, —TREBBTHNAZ AU H XS RRLEFRERAK, H
BER R ERBARINRER. RS, EHHESHRN, (X4
RS T B SO G AR, e R UG &R

FAALFELLRATDMERR EINAE % . KZIHA#BRE QT F4EF Bl
s BN, FHW R E AW mERN 12 fF.

AR, FHBCGERFEEMMEME R — K. X8, R ARRRERF
PIAACH] (Sharpe, 1994), FUs RIRMEZRE AW R FirdEE B
VIZf5, T2, ShE SR AR EEN/I2 .

—RME, BREIMXaNEOKRENT, TARR1I4TA. 1 X,
1NN 5, EFEWE- POk, brfEE A RN FEn, Bk
HH—-FENR 5B Nr. AR

FREELE= VN XET THEELE

Blan, R RIEHLDUETFZ BT Z B F (REZRILH R 9: 30—
16: 00) 7€, B/ FHWBRN R, SBNANEKRBIFEEN s, WE
fEEELLERR: VI XR'so BN, Nr= (25240 HH) X (6.5 8
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—RBHIZBNK) =1638, —PMHAKBERAFE: Nr= 252X
24="6 048,

B34 HELZLRBMTHPERMAHTEE X

AFRE—ANMATIGE#4 $ LK. 2001 11 A 26 B Ak &EH %
AN1BEABA, 20014811 A 14 8lk&hEd, REXAMALRLR
FBRAFF AN, NRRMEZTEFABAIGE 4 F B M, BRAEHA
Excel X # IGE.xls (R 2 WAL 5 45 B L #). % A Excel &
MATLAB # ¥ %4 F .
1# Al Excel

. THOAKBLE A—G 5);

2. BHEMAF AT EATHSF ERABBHFHE, &8 “TE
AR ik, F “HHF” A “AARETT RikEH);

3. A HIEAKAHMA “= (G3—G2) /G2”, #I 8k # %,

4, E H3 R4, RELAKET AN R L, £ H 7|65 &5 3 H3
¥ A6 5 kit B IGE 69 Bk 3 %

5. £ Hl £ A A “BABEER” 2429k,

6. £ I3 A RNHEA “=H3—0.04/252”, i+ HERBMAd S %, M
EARFFEAHAFFE LY, —FF 252458,

T. AE I3 %A, NEEAELETHARE, 176957413 %
AE & ikt AR B K E

8. £ 11 2 AMAMAN “RBMAKAER” AR,

9. f£ 11506 ¥ T # A #r A “= SQRT (252) % AVERAGE (I3;
11505) /STDEV (I3. 11505)”;

10. 11505 ¥ AR B 74 R B A “0.789317538”, I AL R A M E
FHA RS L4 E,

EEHMAMIBL LH L L2MHIF o EF &4 epchan. com/book/

m3% [ M| 39



example3 4. xls,

& B MATLAB

Nk I EZECAXE

clear;

M IGE. xIs" i A 238

[num, txt]=xlsread('IGE");
NE—F (A =T FEORALSH A XA mm/dd/yyyy.
tday=1txt(2;end, 1);

Yo 4% ot [ 48 X 351 4 yyyymmdd.
tday=datestr(datenum(tday, mm/dd/yyyy') ,"yyyymmdd') ;
NHREEFHPHLALANHA, FHALABEAREFE
tday=str2double(cellstr(tday)) ;

Yol Je — 3| ARG e E N

cls=num(;. end);

Y% tday 45 Bt i8] A+ A HE 7]

[tday sortIndex]=sort(tday, ascend’);

Vo4& cls d Bt 8] H A HE 7]

cls=cls(sortlndex) ;

Yoit S B B F

dailyret=(cls(2:end)-cls(1:end-1)). /cls(1l:end-1);
NRGE R R e R4 400/ 5 FF 252 A H 8 HRFKEF;
excessRet=dailyret-0. 04/252;

Vo ki Bt 45 R B E R 0. 7893

sharpeRatio=sqrt(252) ¥ mean(excessRet)/std(excessRet)

MATLAB 4% &% T v M % 69 i~ A M 35 £ F # epchan. com/book

example3 4. m,
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FAESETHPHRES, MRS T ORAB TR £EA
IGE s, E2FTEANAFAERARREE (SPY) #iTsdi, 2007 F
11 A4 BRHFEI/ALT L, AR EMEZ TR SPY s 838, &%
% # SPY. xls < # . Excel # MATLAB# & A ¥ %5 Ld@mRk4am, G4
kA ] 5 M ek
{# Al Excel

1. #: b dgéh 7 k2 SPY. xIs #9 5] 4% 8 A 5 H A

2. L% SPY.xls 8§ G 7] (AR BKEM), # 15 3 IGE. xIs &
] 7

3. ME]FINATHAETE ALIF—H. wRA—H#, LAKEA N
M, BEMABRAEAMEZ TROMERTEAF — B MCH A HIE;

1. R R A8 7 kA Kol B 8 ilca®,

5. ZEKF| BTN “HACAE” U F ik

6. £LF, XA HAKZHFkL2, FHEMNRMRES 6 B FK
BE (BRA2ABAHERAT 24689 FK);

7. £ L1506 £ A AH AN+ REHE SR, BREEA
“0. 783681”,

1# / MATLAB

% 4 k4] MATLAB 4 2,

o AERIEANAR A TR, B LA TN SPY. xls A4 IE
Y a4 SPY B AjkEMNKMSP LA “SPY Blcs £

N B ER (RA2ABRBARAT 2H£H9FTL)

netRet= (dailyret-dailyretSPY) /2;

Yo s 85 R R A 0. 7837.

sharpeRatio=sqrt(252) * mean(excessRet)/std(excessRet)
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B13.5 ITHBEXHBEMBRKEEKDE

WgE R LEe EETHPHRS, REARMHTERAEKPRK
o, F—FVERAEASRKENH “HAREKX”, PEX—K AL,
REMRAEAKEE, (ARARKERHERTASZRKEEPpHE, 5
MAMEE—He, BASAERMBETRE “1+RRKBEE” &
ER) ATHAREL, RMNATAHH RS, RARBPR KIS,
1# F| Excel

1. £ M3 2L AHMA “=L37;

2. A M4 2AHAHBA “= (1+M3) *» (1+L4) —17, #H+H %K%
BEXAHEGRPRMAEE, BT EHEMA, FHREREHERELLK
BE, FMREFN RSN EAKE, AT LHh “ERKER",;

3. £ N3 £ AN “=M3";

1. ENdEAKARAN “=MAX (N3, N4)”, i+ H 5 £ £ 4 k84
“BARAR”, BAEFEFTENIARMREAIIRE — N EARE, FiEXFG
2AH “BRAER”;

5. EO3 A AMmA “= (1+N3) / (1+M3) —17, H+HHH
MGk, BUFETH O], A KB,

6. £ 01506 £ AHA “=MAX (03; 01505)”, X RS & %
KAkpk, R4 %0.1053, PR A EZ 10.53%;

7. AP3 AN “=IF (03=0, 0, P24+1)", i+ H & a7z
W, BT EAFPI, RARGHEZRE, HAHREFIRE—NETHE;

8. f£ P1506 L A A “=MAX (P3: P1505)”, # H f% 4 %
ek, XANEKIEZ 497, PR EHBHLS ATAZTE R,

1& A MATLAB
% 4 E# MATLAB 4 5
% RARNE %
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cumret=cumprod(1l+netRet) —1;plot(cumret);
[ maxDrawdown maxDrawdownDuration = ...
calculateMaxDD(cumret) ;
[ maxDrawdown maxDrawdownDuration |=...
calculateMaxDD(cumret) ;
Yo Rk, WM& REEA 0. 1053
maxDrawdown
Yo m¥kHskl, WS R EEA 497
maxDrawdownDuration
EE, LZERKBAMT F4#HAF “calculateMaxDrawdown”, A &

PIT 3%
function [ maxDD maxDDD | =calculateMaxDD(cumret)
% [ maxDD maxDDD |=calculateMaxDD(cumret)
W ERPKSRGABETER KB RKERN
N HEAKEZMIEILH 0.
highwatermark=zeros(size(cumret)) ;
N oA EBANEEA 0.
drawdown=zeros(size(cumret)) ;
% Hm ke EIL A 0.
drawdownduration= zeros(size(cumret) ) ;
for t=2:length(cumret)

highwatermark(t) =max(highwatermark(t—1), cumret(t));

Y it A B ek (s T & KAL)

drawdown(t) = (1+highwatermark(t))/(1+cumret(t))—1;

if (drawdown(t)==0)
drawdownduration(t) =0;

else
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drawdownduration(t) =drawdownduration(t—1)+1;
end

end

maxDD=max(drawdown); ¥ & kX #
maxDDD= max(drawdownduration) ; % i & # 2 #7

iX A 42 B L4 T £ epchan. com/book/calculateMaxDD. m F # . B
3S—1IPHIEREPKERBEXE T T RAR SR REZNY,

0.6 . | T - | r

0.5F 1

497 X< PR
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A&

Bi3—1 fls4mBeingiciii

3.4 REGHE LAY 1] e

RTIERENMRBEETFEIER S, HERIXEZ HULFHL
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2, #RBEIW, HENBEE™4EZZOENE MR, BLhFERESH
e R EsEME (AN TELAENAERS) ZENGH REix. &l
CE&RE, EAAFAFRESESSEENLSEM. A, &7 25
el 4% 5 (8] U AR A DA B n e #1528 B SRR A o< B L [l B Bk o B TR
haxEE LRIPAT, AR ENRNGE.

3.4.1 HIMIEE

HRRESHEMAX TR ZENEE. flwm, “TEHRKTE 1%
ZRWFENBZE" WA, BAMRRE, HAEYH TSR, 2
AFRERE H RO 89, X, EASMBMEEEIEREAE, K-t —
METAERBRMTEFIINEERARBNRZ BES, AFEAITHEE

AT R AT R AETR? A “HERET KN SR R o R B S
5, TUERIHNREZ. HFEBERIERE, EHHHEBEFHE,. &S
fr. M. KRZBFHEEN, RER “L—" 25 Rk ik
(SR, MRREEHIER 7 MR RN A, APRLCHe 68 A e 2 . )

£ f Excel I “Fr WBIRF&E" BORE -t MATLAB B & 5k 57 il 0 1R
% o BHNFE Excel RIRE 58 AR S QBERX 77, F o8 om i
AR YATITZ A% IE . Excel 8t @ = B nshhE, "TRAETR
MEEEEEASHBERTAEZ B ESHEL. BEEFLRNETRK,
AR E BT BT a2 M AL R.)

BIEER SR, AREENEFNELE TR MRER K. L&
HIRIEEMY ., EULAES, FFAlEEERH MATLAB &k, w4 H T3l
FTENEMREFMEERE: ERANEBEETRERF, BHER L TF
AXHA (BERXHEEEFERERNIEHEELT). REBERRI
N R ssE, BmRRHEBEFNRE—RKE T H, BERENIEE
R E—KBe T—N H, NAELZ 10 X¥ 100 KA%., BRiEfTH
WRFHRBGERTFAD—IXH B, BERXH AWKE N 1T, N 3CH
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A 53H BATE (KE) MHE, &E—K¥HN T—NH. &5, tLE
A M3 B oSk~ R SSEA— B, B AR A AR A AT AR
2, LARHIFSIE, HALTA—BERE, REB N KBER T
BRI T XX A SRR . BB ED 3.6 PBAAINTHMA <
A iDPOR

3.4.2  BiREm e

o2 FEIRE], HEEsih s B ol R ARE SR, &SRR
r [k S e oA Rk S, B BB R . 5T P s BRI G it
A, BIETRREIER HE, MEsmd, By B aiEs
AR, BrROGXANABUEE &, SHBURERAER %, HAN B
A, REKRSETHEGET BB 20 23w, (HIEAG 8 90 HE
A @ TR ETRARR ., s, R4 T E 2 EiHed IRERR, &
VLU [H B AT gEth ik Al o S B R ED, 22 iR b F B9 o)
A RS BN 8D

MLk, RAEHHEBED FHENASEL S M58, amuEens
SHRE. FARR., BIFRSEERER, I, FHAERT 4T 920 T 5 i
Z= R S B IE A . FAA A 20 S d R 0] Ui, i 2 B A
EMREERE, NEFELERRANZEES. ECREFE. RERARE
PR, EE, XEa AR E RN S e R, X ARR R R R
. MR AR AR, JL AR 2N EIE IR RE, BAJL
P75 1 RT VA BEARIX b Il 25 o

FrEaR

PRSI MEENRREAS ZE, HHERACNEHSEIME, #
FR A 25 () 8 I 254 . ARTE 2 50 A I, o W (B I8 (L 2 B e O 2 diE
B, ERANE RSB 252 fF (—FRZHKEON 152 K. XAMEE
RETEMEHRES R, TLR2HLRAE). flo, ERN=281Y
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AR BEE, EOEHA=FMNBEMEEE. MRESHWRZZER, NED
FEETANH (2527390 ) Mo E (BXRX 5095 6.5X60=390),
AR, MRR—THZBEBMHFAFT 7TPNANSPEEA, XhHFELEBR
A TXNI=UT A FHEE (BEAXHRE?2]), BEREWN==8EEZ A
BB

7 iR

0 R AR BRI F] e fe A AP B, B —BAHE P T REAR NI .
HERE, SR mEERZEEA—BREEE (FRh V&R, 3
BRI Rl — BB (B “HIREE") . (BBRBENKNERK
W%, ZREEAE, WEDA=4952 —KEEHIRK. IGRORNE
Bl F—-TRINSRMURE,) EEBEBRT, ETISRERNRMHKS
Bornpesk, dTmhlkth 2 E M, Ao skbr EREMEX— . B
EFROVSERESHE., &0, EAUMGEREIREE, FEH—FPM
HBO S

MESPMIARE™E . hBEEEFEARIIRS . XM &
fESHOAMEN ARG B EE, REBREEIRREE. (B0 "L
i)

TSHEHER"

REAZ I AR 2E, RARTEARGIHHE “EAH
EMAhAHK”, BFTLAMNRETN, LEAERTLESHHREY,

R, AT HVELAGABIHRAENGESLT, FRARZAROESHE
FTHAK, wROUSTHANMBAYHZANDHBA AL ELCH AL EN
WA, XA RTHALY, AEHSARAIBEAMRE-NBIHHET O
PATHSHA, BiethF, “BRAPHFEHEZHEA LRD?” L HH LK
R E: KA, BALRFRRZ I ASH, CAIEKAEL Y TR
-
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ASBXHMAGRYET, RBRS 5 HFHMABE 6L AR
B (KEEHBLE), A, GANLFEEERRTHO EFRALG E oA S,

(&, FEEAFR—ZAIEAN DR L RIFFHE. EF,
FPRGEAETARAABRESEHFHREIHRE,)

A TET—HE4E4W, AW AR SHBETHRA, £33 H 6 — MR
AEE, Z2HTSBRRARENART. B, EFEHFAH 7.1 ik
MREHBBEAZN, RACHIBEALLAKI SR, KAHBHENE
ALRASEY (REKAKTESE T —58, FARAEMEK LG H
W, mMANEAR), EEIM TP, KELQALANSHZIAZTAT I HH
AL R? HEA T H#m AR X H-FE (Alphacet Discovery),

*WMAERMME LT (KEHMEHEE), I epchan. blogspot. com/2008/05/

parameterless-trading-models. html,

fx RO ARSI B, REZRZ 5 AEBRRE, M “FRES".
AR RERNREBIETREY, ERTENNE LK. GHRZ D AEE
O KRR AN, [FR T AR BER i ai i E, K
HRSHRFRERNRE. 85 FTRFMTIRITRE S

A F—A T Bl R AZ SR A AT BRSNS 23 T H B
X ERRS[A], RAFTAMBIFEARIMNUI . RSN R
RME SR, X B[R] ER SRR 8905 H 22 5 B BOR —HE I o

#3.6 GLD# GDX RS

AB R TR EESTANEEPRKXE, RNFRR AR
e, AV SHE LR, EREEELLEHR,

GLD KA K28 AKMHK, GDX A - F AL LKL, AHEOHH
BABEMEY, K GLDAGDX TH TR H. REHE PEA
W 5 ETF 69 X — @ s X & # /77 # @ #& (R
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epchan. blogspot. com/2006/11/reader-suggested-possible-trading. html ),
FEREINF TFEA2HINGE LB ESN, EREAH, GLD % %4
GDX Z kPt ZMH L3 MA@)a, @)% KL ESHTH &
GLD #» GDX 2 i@ ¢y sy b sb &, HFRABANLH KRG FHG MM, K
EE AR, MAAANAE LOKRLLS AT RS AR KXE L& kg,
(#2 5 L 4 T A epchan. com/book/example3 _ 6. m TF #, 2 & L # #
GLD. xls #2 GLD. xls,) A& M#FEF4, HoatE 5o HE—H, LAE
epchan. com/book P 4E ¥ %], £ 443 A “L@F %K%k (OLS)” &
Ak 4T M ® 2, & spatial-econometrics. com LT & # 36 F 4.

1 Al MATLAB

Wik IATZR O L E

clear;

7o ¥ "GLD. xIs" ## A MATLAB

[num, txt]=xlsread('GLD");

NH—F(RFE AT FH)RAKXH B, % XA mm/dd/yyyy

tdayl =txt(2.end, 1);

%o H ot 4s X 44 A yyyymmdd

tdayl =..,

datestr(datenum(tdayl, ‘'mm/dd/yyyy'), 'yyyymmdd');

N R BETHEHNALANE S, AHAARMAAEF

tdayl =strZdouble(cellstr(tdayl));

Yo G — 7 A EE AN

adjelsl =num(:, end);

% A "GDX. xIs"

[num, txt]=xlsread('GDX’) ;

NHFE—FN(AE —FHFEOAXSH B XA mm/dd/yyyy
tday2=1txt(2:end, 1);
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Yo A ut A8 X AL A yyyymmdd

tday2=...

datestr(datenum(tday2, 'mm/dd/yyyy ), 'yyyymmdd') ;
N RBBFHEHROARI AR T, ARLARMEYEF
tday2 = str2double(cellstr(tday2) ) ;

Yo JE— ) R E G K& B
adjclsZ2=num(., end);

Vo % B 75 48 BB &Y SR OF & 9T A HE S

[ tday, idx1, idx2 ]=intersect(tdayl, tday2);
cll =adjcls] (1dx1) ;

cl2=adjcls2(idx2) ;

trainset=1:252; Y0 E XY % % T 47

7o LM IF & T AR

testset = trainset(end) +1:length(tday) ;

Yo A E Y3 & HO FLAF B A o b &
results=ols(cll (trainset) , cl2(trainset)) ;
hedgeRatio=results. beta;

% £4r= GLD— st £ » GDX
spread=cll —hedgeRatio * cl2;
plot(spread(trainset) ) ;

figure;

plot(spread(testset) ) ;

figure;

Yo W EEFHENR

spreadMean= mean(spread(trainset) ) ;

Y% %K EMATRE

spreadStd=std(spread(trainset)) ;
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% ZWAFA (A z-scores F iE)

zscore = (spread —spreadMean). /spreadStd;

U S MALES Teiak 2420, KL EHMEE
longs=zscore<_=—2;

N BESMEALARIE 2EFEEN  MEZEZENAS
shorts=zscore>=2;

“% SEeMa=E 1 AR EZE XA, KL
exits=abs(zscore)< =1;

Yo AndsAt ke

positions=NaN(length(tday), 2);

N B RN

positions(shorts, :)=repmat([ —1 1], [length(find(shorts)) 1]);
N BHINT

positions(longs, ;) =repmat([1 —1],[ length(find(longs)) 1]);
Nowe

positions(exits, :) =zeros(length(find(exits)), 2);

N ARBEHC RIFHAFLLET

% positions= fillMissingData(positions) ;

cl=[cll cl2]; Y% &3 & A4 A5

dailyret=(cl — lagl(cl)). /lagl(cl);

pnl=sum(lagl (positions). * dailyret, 2);

Yo WG EGE S EigR 2.3

sharpeTrainset=,..

sqrt(252) * mean(pnl(trainset(2:end))). /std(pnl(trainset(2:end)))
7o MR I AL EIER LS

sharpeTestset=sqrt(252) * mean(pnl(testset)). /std(pnl(testset))

plot(cumsum(pnl(testset)));
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Yo BRA KT XA AMEAE FHIE AR E
save example3_6_positions positions;

LA lagl. m.
function y=lagl (x)

% y=lag(x)

if (isnumeric(x))

% h—AAERAL A NaN

y=[ NaN(1,size(x,2));x(1:end—1, :) ];elseif (ischar(x))

N F—ALERLA"

y=[repmat("™,[ 1 size(x,2)]);x(1:;end—1, :)];else error( Can only be
numeric or char array )

End

sele st X G Reb el h A m X K LY A E b ARG, BRTAA
CRAAHEERBLEY, FRLFEFR-FTARHEN, ZFCHMAER
Al E, FEMMEAA 0.5 BIFEE, ML LGSR I
2] 2.9, MK LA LAB 2.1, BR, X—MMAKEHE,

Fit, 9] %% B AT RS AL LR AR K IR B oh Ak g, AR
AT, RidFRFINEEFNXE L2 XRAEIT (LFRERIP)
RS &

REAAKRXHBAZREAN (FT—FR2ARXHARA). A TUA
%], B TX—REFAMELH, Bk, THARANHFH IS L
E¥@it R KR,

AMEEX— R Aol T T8, RETHALBT4HEFHEM, $
T FHESTREPBEREFE—FiTR, CRAHNEZNALZAHR
REGHHMERD)E, B, FEARRKZEHELRET A,

RG, EBHMAERT TR A AR TG £, £ L&) MATLAB K45
“clZ=adjcls?2 (idx2);” /&, HATREG,
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N HRENI G HHRESRF
cutoff=60; Y0 # K& 60 X 69438
tday(end— cutoff-+1:end, :)=[|;
cll(end—cutoff+1:end, :)=[];
cl2(end—cutoff+1.end. :)=[;

HFh TR E LG MATLAB R o594 A, 4 “save example3_

6_positions positions”,

N R BEBEEARBLENST =F
oldoutput=load('example3_6_positions') ;
oldoutput. positions(end—cutoff+1.end, :)=[];
if (any(positions~ =oldoutput. positions))

fprintf(1, 'Program has look-forward-bias! \n');

End

HHM )R AR A A “example3 _6 _1.m” HFi&Efr, k& XA
“Program has look-forward-bias” #&é Re# Pt &, X4 Kkl i
A X T

HERMES T

fESE SR S BN & MAFER (UL . B W ARMEEZE, LA
1 X ESEE R EER R, R b 51 4 1|2k 5 A0l
R EA . MR ESEMMRAK, 7£2 BODE /T H il 8 i Ik ST & R
B, BAVIRA A HEAF 7E B i if e 2=

BEMRHERBENTESESER. REREGEXHENTFEZRLNARIB
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KHFS? ENBERXEEA, BAENZEE LSRN T 2D
PRI ? EEREMZ, BERXEEARN, BAFENLSE LRSS HRE
kg2 BIEERAAE JIZGE RS RE R, RERAEHFRERK, B
R REHEER E LM RA . ARMSE . (HAGEN TR WE LAY
WaTRIME A MSE, RABSHE, MRIFEM T, BMETENRSE
YURONSGERER T, FHATRERNEEABEEIMEE.)

ERML T SBERMAMN, F 58 0REEA SN BE A0 Nk ST 7E 2 20 & H- 3l
TUNARZEEREWM L, NEERFRETHRIARNSEEMRAEE.
XFHEEESW ENFHE, BHE—PHRREBNE LA 5 W F5 B Wk
FAMEKK

3.5 ZEBA

RAEZRBZHAARNERNSFRARELN . £ 2EFHRETHE, Hid
MR, IEHE, miHhERBNERXIRAR, HEET LN WAEEEK
B B R AL L 2 ARG F o —TR R EF L RAERE, £ 8 HMA
BEMRIHE, X2xTLTRER, WA 3.7,

B13.7 ZHZRESHERLRER

A E T ¥R Amir Khandani #o Andrew Lo #8887 — A& £ 65 3
{figa A (T &£ I web. mit. edu/alo/www/Papers/august07. pdf), %
GEFHE: AN —XHABKBREZNARTE, 2N H 8 akd
RITFOME., EXAZRXHAREAGHEALT, 1995 FAk, T—HER%
Wlksk—HAEFHE (2006 FHEErLfH 4.47), ENMEFRAGRA, B
EHEEXHRAA S AKX, R biffTEl, (LAY —-—ZEZXHZ
B —EZFEIAXR—ELH, AR —ERTRXGH.) I TFRARAGEMNE
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FTTEGRAS LG Hoh, LEFTTRXSH S AR EN MATLAB £ # &
A FegR KA, A Excel ¥ RAVLAZFFPHXHtiTaaFTRRE
— RMIFE, +4FE, 248 MATLAB L& 8 8] — A~ M, Bf4efTiE
BN EFRETRENLHE, LARAAZTREGHIE, LRAFRF
RAERMEGFM, HARRLGEZHKET BT, RMNRELHF, FHF
& TR Ak B A8 2 55 PRk Sk 4 .

SR FEFERGLEITERN, SHGF - APIMAKZR, HMERET
AFaal? 5 R500BHRASBRAEFTRLAE, BACHASHHLEZ RN
b, FAES RS0 HHHOSTASIBRTAF AL RALTH (www.
standardandpoors. com), TR SR —AE T, R TH & LTS
5 &8 RE . kT4 epchan. com/book/SP500 20071121. xls 4% % 5% ¢4 &
P, TERAAXEREZFOH L HE, RNMEGFEAME —%H HQuote
Pro #9# N (7T £ HQuote. com F#), EAkH TRE KR FEET
B EREATARED ., EAKHLEFEZH 2000 F1 A1 808E4H
T, RAFEER, FEM, RHHh., RIEN, KENM AR T,
A LA, B EFHLH “Export. txt”, it vl F MATLAB £ &
WRhARZAZHo THAGHIE, EANE K THRAH = LH “SPX
_20071123. mat”,
clear;
inputFile='Export. txt;
outputFile="SPX_20071123';
| mysym, mytday, myop, myhi, mylo, mycl, myvol]=...
textread(inputFile, '%s Y%u %f %f %f %{ %u', delimiter’, ',");

% REREL R EZES
stocks=unique(mysym) ;
N RERELG A HES

tday=unique(mytday) ;
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op=NaN(length(tday), length(stocks)) ;

hi=NaN(length(tday) , length(stocks));

lo=NaN(length(tday) . length(stocks));

cl=NaN(length(tday), length(stocks));

vol=NaN(length(tday), length(stocks)) ;

for s=1.length(stocks)

stk=stocks{s};

Vo R E| L AR R T AR

idxA=strmatch(stk, mysym, exact’);

Yo B LAT B HEH T AR

[ foo, idxtA, idxtB]=intersect(mytday(idxA), tday);

Y R LA F M

op(idxtB, s) =myop(idxA(idxtA));

hiCidxtB, s)=myhi(idxA (idxtA));

lo(idxtB. s) =mylo(idxA(idxtA));

cl(idxtB, s) =mycl(idxA(idxtA));

vol(idxtB, s) =myvol(idxA(idxtA));

end

save(outputFile, "tday’', "stocks's ‘op’, 'hi’,'lo", “el’y "vol');
BTR, HEXEHELHBERGANAREZ EXLHAAGHA R )T R%.

clear;

startDate=20060101;

endDate=20061231;

load('SPX 20071123", "tday’, 'stocks’, "cl);

% Bik# R

dailyret= (cl—lagl(cl)). /lagl (cD);

N FREGTHIFEOKAF
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marketDailyret=smartmean(dailyret, 2);

Vo REMREL LB TIHWNEFIER & R LA E
weights= ...

— (dailyret—repmat( marketDailyret,[ 1 size(dailyret,2)])). /
repmat(smartsum (isfinite(c), 2), [1 size(dailyret, 2)]);
Vo MIREAAAMERDKEEGRE

weights( ~isfinite(cl) | ~isfinite(lagl(el)))=0;
dailypnl=smartsum(lagl (weights). * dailyret, 2);

“ M RGBT

dailypnl(tday < startDate | tday = endDate) = [ |;

7o LA wREEA 0.25

sharpe=sqrt(252) * smartmean(dailypnl, 1)/smartstd(dailypnl, 1)

X A42 B LA+ 6.3 £ epchan. com/book/example3_7. m. &, 2006
FHREWRERA 0.25, MEREZMM LS 4,47, k4e) B FHIK,
ZAAALAGGERAERGRAFEERSOOBFHAARSTE. wRiETHH
LFE, GRS XALBRFSKAER D AR ME K.

£ EL@me) MATLAB#Z A+, HMEA T =A# FH “smartsum”,
“smartmean” o “smartstd”, EHFELH “sum” | “mean” Fo “std” =4
TR EHGAEAAM, REASHLEHEPIHIA NaN L £, ZEIHKE
irE Al EFHA, BARFONBAFINLF RIS 46, LM
7 epchan. com/book #R4E 3% F) .

"Smartsum. m"

function y = smartsum(x, dim)
% y = smartsum(x, dim)

Y0 2t dim 4 K Feo, Z9g NaN
hasData=1isfinite(x) ;

x( ~hasData) =0:
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y=sum(x,dim) ;

y(all(~hasData, dim))=NaN

"smartmean. m"

function y = smartmean(x, dim)

% y = smartmean(x, dim)

% 2t dim K ¥ 14, £% NaN

hasData=isfinite(x) ;

x(~hasData) =0;

y=sum(x,dim). /sum(hasData, dim);

y(all(~hasData, dim)) =NaN; % # y # Ff L & 4 £ NaN, ] y JR{&

%4 NaN

"smartstd. m"

function y = smartstd(x, dim)

Yy = smartstd(x, dim)

Yo 2 dim % K AR £, Zok NaN #o Inf

hasData=isfinite(x) ;

x(~hasData) =0;

y=std(x);

y(all( ~hasData, dim))=NaN;
ANEZRELXHMAAS AR EMGER,

o MEXHBRABHRT

onewaytcost=0.0005; % REXHmEH 5 A K5

Yo MR EMIM G E

weights(tday < startDate | tday > endDate, ;) = [ |;

N EELe AL G A

dailypnlminustcost= ...

dailypnl — smartsum(abs(weights—lagl (weights)), 2). * onewaytcost;
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Yo AEwEmizA —3.19
sharpeminustcost=sqrt(252) * smartmean(dailypnlminustcost,1)/...

smartstd(dailypnlminustcost, 1)

A, X—Reg eyt F £

3.6 SR L

A — 25 R 5 T PT FRECGEE B0 K (8] Y 81 A FE R SRBG o SnfRT E PGt 3R
B A S| A ERRE, HRFHFOSHBOFRRTY, HEHRZARMmIER
Fo — I ESMIAAMIRINITE TR AE (] 50 B 22 (5] N 42 5 I 4R 5k
At 5 b 51

SHA SRR ERAKE, N5 RAAE, WEEAK TR, E
kAl . BB R HRE — TP Wi FRNFERE TSRS R
=M AXMERNNLS, NTiZRAHERA M. Rifi, 8% SEAREREH1T
CUNEE-J S S E

XS /N B A B AR AR D ABVEL, AR 5 Rth iR R
Hlo tbinfiN 28R EAS K AR ERE. B, 25 RaamimF IR
REEFHHERNEZZHEEHMNEZS R, KEkFBEHORE. 7T
PR T BRI A2 HHR, HERABER-AARENRZE. Wpl
3. TR AER|, —DURN AT/ ERNEEERRHE, VAT K
i B i 215 R RRE

RESHIAE, mERE TR FERRE, kFBMHRLNTHHH
R, MARKE - EZEMBLBEN. W, A T 6E ™ 4 BT 5t
i 2
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#3.8 BERBAOB/NARE

FMBE#—TFTH 3.7 FPHHMEDPERE., FREXHALKSE, 2006
FRe G Bk RN 0.25 FAH—3.19, M RBMUk— FTksh. £F
A mAEEKEN EH LT, F MATLABR B F AT 6 “c” &
# “ep”,

oA, AEELHAA, LEHURLME 4.43; FEILH A
g, L& R LB A A THEHE .78 MAFAELER 400 P £ KI5 %
Fodr g R 600 N RBIEH GRS Rt fTER, 2 —FRGILE L E,
XGLkE AITHA,

3.7 &

SR N Gt B 3 SRR AU ik AR M e [mT . [ 0 69 R 4R A T Rk SRR Y
ARG ESGEEUHGFT—B, FIHRHNRAESESARROBEFIR, &
AARERIE—E = X

EREAT R R B, LA S D AR RN St fr 25 [ M SR, 230
ZHTIAE, B

« HiE: oFMkENFEE, HiE. xEOMOERE, FiERE,

o WEUER: FE LR .

« AIRIRE: ELENXBHRKPEHLEGRNEEREE.

« WIEIHMRE: UEHEBUEN EHRL 258, A KRERE
1\ FEA SN FNURE 73 R B R 2R R

« RHBA: 35S H g LS .

* ORBGPAGHE : O SRS AN B R R Ak S R I T i

80 | Mi%H



BEEARTRNF ], W I PlFMgdzE, WElfE F—EKikek,
FE T anferee 2 By e 208 DL K i ] EXCEL st MATLAB [B] il 55 8% .
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Fo KM E (PluEkfiEN—EXELPAIRBERANEER) &%
B HAGHRFELERDZE/NERMHEER, XRMEAET 5B AL
Rt MRBATHLRMELL GG, B KB R 9 AN E 22 & /NN B
10 000 f&. 7 I RBFH BB FNEFLL, EHE LTFERRIIMTE (R
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SR) £64TF, IMNELFATEET 10 F. BREEBEENEARE
5H & r P ek 75 fRBCEEE o

EH—ME DT HER T . A S AEZRRBESHT ITZ
NGBS H ST IAT. XM ERLRBROTHNE, H2RB 0 —F
ZHMA, BEf. EmE 2 JTAEN, BTEMEZ S ESHMES
LEIE S FHIPATMRAE . BT ELSERE RN EAKIT, WH A6
EH KA. BAAXMEDTZHMHERNTESMARN, AKESHESHBE
HARBRAKNFER S M.

EHZ, ARfERFNTAZFREBERN, WiFeh T2 HIRITEE
K@, XA REARE (MEECHERAERR), REREHER (/5%
B EZHA, KEMRKSEGHWELRT . WX §E S &R,
sk PE R (L RERRZ S THE ), & 04 R IR 22X
HEBH “BE” WohtE. EWEE 4 FTATIR, XEeBAT A AH 2
NELHBPIERE

5.3 WU EZE5MAZ S R85

BB 5 R%E, ReLBmRENE R 5K R — 4
AENER. FEZBZAGZHL, REFNHFLRE, XHEX LREAS
BRI OL T AE & 4R B 3032 5 R LA iR ROME — 57

B, £ FHR#FITHRRZ BN, MAERBUREPOiTRRE—A
MA—RBSZH, TREADEERBERN ZRFHN— BRI
B! mREATEARE, HaEAKERT .

IRZBTEDIXBRE, PITHREZES, RAENBREHNESTSH
B HT SR AT R B B BRI 28 S AT R . AR E 2 EA R HIR 5 AR
SIER (BRHBTHERZX S BBURER), RA a2 K4H kK.
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(BaTAHT —ERUGEZRHKANELHEAR)

(A BB —Narab i, 7TRAGE URA SRBE 1 S 4 o) BB AR, 095
RSB, FrAEAR., 8K 5 KB L N 1) 2% Fh R 1F 3R
PR AE % 7 [ J0 vh ot S B B X SR AE AT ER R B TR, BHRAHERKGS
AWTHIZE 5 P A GRS IR S U SZ o [] 0 th S e A HH R 4 LRy m]Rl, 4nqE
FHTRAN THREHAEFEENEE, UENMELRER ST IRE
ik o

(AR RA S E RN R, TEHERF L KBEE 20 759
HIRFIR] T8, s RT A D s 8dl, BHE 15 o #h A G i AR AT A 18 <1515
BIBAIMK S o MR A 2 SRR 75 BT BT 35 40 vh 22 P B 2 40 o3 1l
FRLAR—N BN, BLBICGRK, AHTHRRZ S, REMNFT
A X 26 B T0 i 75 B ] )

M T 22 B R ARSI, WRBEZ S RAEW AT —1
H, #kATRIIBEIRRE. EAIMNONZS AL, BAAR
BRENFHEARE (MEEETHRERZRSEF). B THRIEDRHE
IAMERZ, FriAfXE, 2FB8UiRZ RGN SRE. FHik, A
FL@RFEEHTHEEZ DN, ARREAMBEIMIRE

5.4 bl Gl 28 FU01AG BN

2T, ¥ nESEZE, BN T B —RESHBEMIT! A
EEW&kdE oM, MHA, BEAMZHLSESRSHWME, g
B, HOR—TA. BT HARE-NFEE, KRBV SIEKAAEREES
i, B4N? NEAZXZHNHFRE, IS NHENLHEER AL
T o XMHRBEZAR H R 2R H T BT LRSS U AR 2E . o M fé
2 W T 46 -
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. 35 R G R EAT IR

o 1 AE 5 R G R 3 5 5 DA PR 2 13 5B L A UL

o AT RASE T T BN

 BERG THsMEENIRENTITR T iiGrhdE?

WRBIT A B E BT BN, B BB —T “BML 5
A" —HT.

fe sk RN LTS, R A I B R B AAMR A A R
B B R R AR S5 4

T LG HCHE TE 5k 2 2 75 0 SR 5D MO MDRE 8, T DA 2435 A
e D SRR R OB RO B8 TSR B B B 5e 4 B, X R 22
BRAFTEN), MER XA, MRESRAT, 25 SR
A T R SR AT

A RIS S R T A R E R R T B, MR
AR O SR BAE R BLR T

VAR, WAHBN ST (RIEE) SHEXIREES, Hi
R i T B

ARSI R R A . 2001 S 2 BT, S5 R EE 40 SR
V16 %408 V18 %4 MM BTN . 2001 4 4 7 9 HFF MG, FiA%
AREHR AR . XABOTEX BB, WTHEEET
BIZIEIE, 5 5 R G 2 S 00 B A 71724 T S TS«

SRR SRS, TREEES 1S —A S, MR, T slRe
R T i R R b B, T BRI & SR — R, RAEAE
ot o ) B BRI BOR AR AU 190 (XS 2008 42 Andrew Sterge f+7E BHE L
A% “FrANSHEARASEMILET? LB S LA R
B HABHLMALA BZER T B ot TR A A.) B, AT
DUBUS, 525 S5 2001 4F 2 B B0 1 ) 4 B8 A F F DA 0 L .

5 — PR A 5 B B 3 R
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2007 4E Z |, SEC MlE, PRIEMFELT “Bka” 2 “FEka”, &0
ANfredrFfes. Wik, mREA T EEZaTE8dEE, R4 PTEE T Er /b ik
miiAZET—PMIEFRRFAATENTRAT, KFBUARKHETEC. 2007
6 A, SECHUN T BkAHN . A, 3325 FugH B L5 RAHLE T 2007
FEZRRNEXLRZHIGE T ANRES.

T b, BT X —WEIRSHER, PR R KK S0A H i 5 — W
B, BEEA AN, F2RE, FIR/NEREMRAsER, HER
M, bR ERTE —RRR, OSSR T H b A BB Fefif A
XRRE (BERARARARXSKEMELE ), RAEHEL/EES,
MRAREAGBHERESESHRE, FEILEXS. Hik, — 1M EE&F
WA T kKT, TEEBRTEABREmNAIT.

FHEATRAP IR S ER 2R NIAE BARFFAMN. HE, £4HM
— 56 5 R A = 2 BIAR S EAE AR B A R ARCR S H R, th X KRRk 9
&AM, RESES 7TEREHNH—, HitmrigH—18k
H ) Pl AR A e R B

5.5 7 &

HEIZ ARG RET RIE B ERBLSH/RAEEREELIK KK
o XEREHHML RS2

o {RUES [EW A SRR 52 2 — B

« ATFLEME, BRI ARNZETZ 1 KR,

« RETHE, TREFXES, SNEAX DR LEER,

FHIXRHAFEMEBINRZ B RENX A

s YHIIRHARSG, READTERHAGRHHBFREN K BT 8 L
FREHESFAE BN H, HER YT A &R F XS
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A ARit, S XA B MATLAB 2%/ F B34 5%

s SHBRB RS, BFRBAERANZHH (BELH) B3 T
BUEH L XEL .

Aol B ARG TG, MMBERNZZDPATHREZRE.: &R
HMAMPBERZ 5. /MRS A FEER A IRAE 2 ST £ W F
WHAZ GERMMHE. 7ERZ S
IR SR AT PR AT R P B R TR
IR RIT AR A 22 Bk 2500 1 BRI 22
RIBAE IR, 20 BRI 1R R AR
B R S Al AR B A
REBARB TS, BAMEH ., RAASHEMNZ BHIMENEE

ELD

mfa, ERKAR HGAanE MY S Z et 2087 i Soib 2R LA
TH AR BRI B AT R s B R B A Ed b B
BOR RIS o (HMMRZS R, PREOSRER 1] A8 18 77 18 20 1 ol i 22 FUIR &
AR5 o

WMARVRHE GFHAREME, HoukeEiutH) BEzHikgiE R
el s SAL, AR BB R 2 SRS et i, TET A 9k 2L =2
Uy IR 2 o A P Bl A A B Y BE TR, PRz T3 #8 7 X A e ) &K
£ F—E 18, BATR RS Ve M = MR ] O/ 42 9 R H AT 5 4 ¥
{5 BE AR Ll PR B T 5
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556 5 Y B I RURS: PR

FraRIRA T REEE S M, AT UARERGEMERS. BT RS
JLoreh, WAREFRFE JLE. BMNEBHRZ S PR, NEEEEXER,
R A HE AT B E N, EATEERERNSNIIAKE L, 18
SCHEM B B OR A BRI . AN, WRAIE—1 R, ETFELEENIZIA
T R FEACECE , 10 658 PG 8 8 i ) B AR 2 i X

6.1 IR V% AL B RIFLFF

BB R ZEAT U RS B A &), R SR A8 L TR i FIAR 2
B2, WMATEXE RIS 2 R TR ICB ST ABCEWE? Boh, B (BH
HEMBESKARERNER) XV ZELPR? AN S P 22 1
Edward Thorp {# 18— i€ XX XA A AT TREF K] (Thorp,
1997), KERH EESHEMRPIE. (Edward Thorp 18+ #3518 X k35

&, MENTEEZEHRTRIBRAS, AIFTANBETEERLR—
o)



Fir A B DR Ak (R S AT — NI FL bR FRAT TR O 4 1 i 43U 0 e
i KAL, FAE X R AT A A A S A IO HAr . M & i KL S5 2
FHEMENMEGHER g L2 —Rl% . &, XTHREWS
FRIEYE (BEAFTRNED . Xy, WURAE AR HEN W e
RRTHF, WKHMEBHRAT, KIEMERLTENS.

(EERT A Ve, REMAMNRZSEMHH T H&EE, Hik, fLHE
THKERNER.)

B skl ¢ (B RESE i PR HRERRANESS A, K
BIE m, OBRHEE s, R E (W ABRBLENA, haleBaiE). X
e R, RETERFA TR W&l hiERs i
KAEMBR I & TR A, Rifn, AEAR IR AR e 40 M i
] LAY | R I s T 46, Bt APl AE AN, HOR
S A AT e HATIZ IE .

fAAEE F- = (f", 7, =, £.7) RSB n AN HIE I iR
LB, Hei T IREREHE .

22 A B Aok e i B IR MIE & T i, Thorp T 43 H 7 LA P
fEAC B 2 30

F*=C'M

Horpr, C oty 22400, HFFRIC R C, <58 i DRIRAZE j 1R
Bt R T 22, — 1 Ron R, M= (my, ma, -+, m,) T &R
REE VW R SEE, 8, SEWRGEREHEN, 58 GEEAH),
AT . Blan, WREEEFEN 1 RTlRRE A, EH 1 Xxmlik
=B, —WEiKF 0.10 Ko, LKA HIEELZEZ D, m ¥R 0.05,

SRR AT AT RS A Ge it bahor, th7 Z MR o f AR, X A
HZILRFTENREBER RN STE, AW 7R

fi=m/s*

ZEHELNIM AKX (XM FAF2a80EE, T30
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Poundstone, 2005) 7EZESEhhiN I, B4 H T —MFE A 5 RKBg K
i AL

ATEAE R AE LA A U — A S S B0 R B HE S, A7 SR A a3k
AL LG

Bl6.1 —EFBNBEHE (MEIAMMATRETFA)

EEFAMTRERER VIR ER H R, HEE R KT QG R IRAMA
(JUFT) M ARYE, LA REFSHAMBAGOBMELEHRTHE 1,
WwRBETRXRARE, RRATHAEF . THEASFF (KWEFHIH 2%
AR A)?

BREIBXHALMemE “H-F1", CEFRLELEHRG., EHGHE
KA, A4 0.00500 (0.5 AAKE) 9 KT XABA, U
MALBEAMA R, FHISGKERRFZAN (LM KEF m (WL
AE), mA g=m—s"/2, AHEAFTHRPLUEGELSEKEg (N
AXAE, L P4 AL, RRRAFRAHO0, b5 ILTFHMAE
FONTFHERFHEGFEN B, (REHFAKFTFZALAR, TUXHA
MEFREAF.) FRMNBEKAFGIERGMEA T, 1R K PP E 6 A
H, LMEHME (FHEL4KEHR) HLRERE.

SLAL HS AR VA, R ER LMY KPR K E— b 77 LI
TIA)E R

XA M FEREROBEX (EREESERERE) MERMEE. KXW

epchan. blogspot. com/2006/10/maximizing-compounded-rate-of-return. html,

HH, HTFSBEHAERE, MERBEREA—EXEIRNANESSD
i, X oth FXL2FE, P AT A s laadm—¥. X
£ OUPELRT L.

GIRPRES A B, w KA ¢ GE 2 5k 4, 038 9l (LR
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FURRHA Y A ST R M kT R, BT T AR B F
Vfil+ 1 folHeue 1 ful) REBOEA L, BB (LA +] £
b 1 £ ) RBEEASFZEE TS, XB2KT A KK
i ST AR E IR IS (01— 23k 3k~ A— A 2s sk S H 43 Bl S5 48
R 1 [ 2 3k Sk~ RO 25 Sk Sk~ AR B 30, S ~HIG 384 7T DA T b 4 5%
V4 S S AT

FH A MR AR ERALAT, SERENKNEAMEERRA. FL
BAEAMKERE IR .

g=r+87/2

Strp, SEINRYEAAME YL, 82 HIRE, WRERYAAR
AR ATHT, BEAS (SEE) ME S REE, BE (RME)
KR R, TEOG SRR T xR,

Bl 6.2 AIFMANXITHERMRIH

ERMNEHE—MERANA A2KXGHF. BRERTASGRCLSRIKRIFA
£ /R 500 45465 ETF X4 SPY 69 $ k&, R SPY 93 5 d £ 4
11.23%, 4 AE£4516.91%, RRARAEAH 40, B, BFALGF
FHRBFKBRA T7.231%, CoFiaR££16.91%, THHE S EA
0.4257, HRAEIMA) AKX, RAEAH =0.07231/0.1691° =2.528, (&
—AHAEGM T NAAXE fHEHRKBALL, HMAFRTARATH
el ARk flr L, ARIGHESHBKARXL EHFMRL.) RE, &
BT T ARAGFIILSAH AR 13.14%.,

R UAMMBEMZ TH SPY # B M KBRBIEIERLER, T
A FABLETAERR&E, KBIE2007 F12A 298 —%, £F 4
# 3T M. epchan. com/book/example6 _ 2. xls FT#&. £ H 7], # X T SPY
(A5G KENGAKHEFE, AHF 37604774, T SPY # (£
) FHUBFPIFEE, BTAGNFHRAKA R T E L F | A
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FAFAR G A K&,

XA RS IAAA 2.528 Eok &, wRFH 10000 £4LHE,
BARGK AR AEEZG B M, - THEEANNL 252 800 £ T H
SPY, s, iX 10 000 ¥ AR FH MM FLA4HKEH 13. 14 %,

ARE, EMRHA—TRALFAHGIEGHKERS ) (RAFH
FPHHAX): g=r+m—s'/2=0.1123—0. 16912?/2=9.8%, iX &I A
AeWESPY S KMHEKE, RFT 1L 23%60F K #E %,

gl6.3 AIFMALAXITHEEREER

BAVEAR =AM R AT ETF, RARFAECMNZ [ T 47F Al
E, A RBABRTAGHRAEKE, =R ETF £: OIH (R#& K
#). RKH (E#447) #&# RTH (£€). #OMBTABEBEMLZ T H,
# epchan. com/book Lt %4 & 8 L 4 £ A OIH. xls, RKH. xls #o
RTH. xls, A F A& KX & X#HH+ K M, CH F' 8§ MATLAB £ 5

(epchan. com/book/example6 _ 3. m),

Yo IKERAMELNHEE

clear;

% X4 " OIH. xIs" ##EA MATLAB ¥

[numl, txtl] =xlsread COIH);

N FE—F (AF_47F%%) AXHaM, X4 mm/dd/yyyy
tdayl=txtl (2: end, 1);

% # B X #1404 yyyymmdd.

tdayl=datestr (datenum (tdayl, mm/dd/yyyy ), yyyymmdd’);

% W EMEA B R D BRI, B AL B X
tdayl =strZ2double (cellstr (tdayl));

el memMpEm | 8



Y e —3 ARES KM

adjclsl=numl (., end);

% 4§ 4" RKH. xls" #% MATLAB ¥

[num2, txt2] =xlsread (’ RKH”);

N F—3 (AFH =474 X HAM, XA mm/dd/yyyy
tday2=1txt2 (2; end, 1);

7o B A XA yyyymmdd.

tday2=...

estr (datenum (tday2, mm/dd/yyyy' ), 'yyyymmdd');

YW B F A BRI B M, KREHILHRME X
tday2=str2double (cellstr (tday2));

adjclsZ=num?2 (:, end);

%% L #" RKH. xIs" 3% MATLAB ¢

[num3, txt3] =xlsread CRTH);

Nk —F (AF A7) REXHAMH, XA mm/dd/yyyy
tday3=1txt3 (2: end, 1);

Y% 4 B 48 X #4LH yyyymmdd.
tday3=...

datestr (datenum (tday3. mm/dd/yyyy ). yyyymmdd');

N A MFHE AL A, KRB AHHMAEX
tday3=str2double (cellstr (tday3));

adjcls3=num3 (;, end);
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Yo it B

tday=union (tdayl, tday2);
tday=union (tday, tday3);
adjcls=NaN (length (tday), 3);

[ foo idx1 idx] =intersect (tdayl, tday);
adjcls (idx, 1) =adjclsl (idx1);
[ foo idx2 idx] =intersect (tday2, tday);
adjecls (idx, 2) =adjecls2 (idx2);
[ foo idx3 idx] =intersect (tday3, tday);
adjcls (idx, 3) =adjcls3 (idx3);

ret= (adjcls—lagl (adjcls)) . /lagl (adjcls); % ik # %

Yo RE|MHEFASK B M

baddata={ind (any (~isfinite (ret), 2));
Yo MR BB K A M

ret (baddata,:) = [];

Yo MEMBE, HEFLAREHFE 4%
excessRet=ret—repmat (0.04/252, size (ret));
Y TR S E

M=252 * mean (excessRet, 1)’

% M=

%

0.1396

7 0. 0294

% —0. 0073

el mMemAREE | 89



C=252 % cov (excessRet) Y FWHF £4EH%
% C =

%

% 0.1109 0. 0200 0. 0183

%  0.0200 0.0372 0.0269

% 0. 0183 0. 0269 0. 0420

F=inv (C) =M % 4 Zk A4

N XN X
-
I

1. 2919

N

1.1723

=X

— 1. 4882

A&, RTHHF¥HBMLHEFE A, ik, Al oL LT
WERRREAFT .

HRTHRBLERAIMAREREF LG ELETREPRRILSHKE
REV, PREHMIBLHFEGRRKISHKENS .

g (F') =r+F*TCF" /2

EEWRA.

S=/F«'CF"*

Ta2HFXHANAEH MATLABE 5.

NERAFHELSHKE
g=0.04+F’ »Cx*F/2
% g =

% 0.1529
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S=sqgrt (F’ *CxF)
Y MFrmeey B LR
% S =

% 0. 4751

EE, BRALSHE LM EEH15.29%, BAF—AERGFERE
Sk E, (ZdBERLSEAN, PHKIEERHG OIH, LAk E
H12.78% )

ERHAM AKX, MERELEL, FENRARREHSTANEE, UK
EH R Bl 6.2 d, REHELAARNEZENNE 252 800 KT T
. B _KAESPY F5Hi10%, MBBRASHIHEE R 227 520 ¥,
PRE R A 74 720 KT, X RZE 27907 SUA] AE W F5K 3 2 5% 8% 9%

ST E DB 188 892 Eit, H X EFLFF 2. 528 5HHH 74 720 3£
TL T .

N Z DI AE 5 H SR — R B AEC B R B . R T SE 8T 5% AKAC
B, BN R B FRRT I B AR 22, MTSERT Fr . R4
(] 3R R 2 A 7 SE T LA 2 A X s iy AR B RO SR R EREIR 7 X
TR F A M. UR0GFA—KE4G, RELEHN, 2{E
B S Ao SERABE RN — N aFabE, ATAR P RCD IEE UK
B LR RE. ETEHRHAER, WRRET —1EF, FFEREH—
K EA R 2. H .

XfF—m, ARRERERARNZHDESE—TZEE, NfusBEEX
Bk~ AR B ERLET . EXFERT, ZEFE IR AR E
FEANE 7 AT LA LA 2 300k o B KSR ST SR A B R R BE A, i
T BLH 2 X B H AL K E 2 &40 .
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6.2 XU PR

YR, BURAKXA SR T 3 AR & R A B X 7 & AT AT,
B BT HTRRERE, FxE, H6.2 %WH, EmMkE ST HN, JF
ARSHURR/PN T AE IR Toie X B 7 25 2T 3L 2
H, 55w e B2 XU S 2R 15 H .

LM ZESH, NEEEAZBENERBS. (HR, HRIEA
FlEy, RICAH2E2I0EE.) #EHARBFHIMReSE, Bik, 34
—FXRUNMESHIRERT BN, “SRER" 22W9F 2 BRI
MEE

— /B R 2007 E B KA BH#, Andrew Lo. #1 Amir Khandani
HOSCE (2007 f£ 8 H, WEIBKEZ 7)) XNitk#1T 7 #A, 7E 2007 4 8
H, AEFKARKELORRNAZERT, FEREANPEESHESZ T Al
FRR AT H, MEENSRF/RERETIH T 22.5%0., BHLETH
FPHE—RAZNELGS. MEEXZEMBEAR], IR —EURBEAN
en N RN S, £8 AN L AthsH 1 8.7%, AEFE¥A
RAGR#E T 5m. BRTSMEBZIARTARR, 7HHEHZ W5l &€
MANREXE. REENE, LIFRAEESHAESRM R IHFIE
7, WK EHXEBmRIE, Bk, XM ANMEESIK “ERiff
e MBI H.

XFEREENRER, HF-FNHESHEI KA H, e&FHF
RHANKBKT (FRRXELNSTREAERE B RESTHNKT). ET
BT UEFMEA TR (FRELCATURE EA) . mREAX hEEhisd
RO, RSB ZTH, NEERRASE R BE LT, W
o B, 2007 F£HK, —RKKBUIXMEEERFA R EAE IR K HFIE
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%, HEZTEHSH. NEREEARZZ RWERFAEPRERTE LT,
{BAEARE X e Sk ~H AT AR R Z Bl R SR . B TFIRE LT,
HAL AR BRI FE N S EF N St 7T g8 2 K
o, HmthEH e, Bk, BN i h i
&, RRBETHRETHNHE, XHEN “FR" —RNTERRE.

J T HEBYLF AR TIERAE, DEMNEREXGFSHR, HHEARH
BERAGHARMZBIER, B, SRLHRH AEEERALYA
AT HATR GMMRAE SGER T . BARNATATERE, AU B 7 i 2R 19 ik
SRbE S,

A, REERSFREIAMHFADE S TEGE, 25 AET Hib
AR R —PRGFIRFAAENRE. BEREDGTmAGE, IFLANERT
EEEHMNMREARBREEESSH. NWBR LELRMEESN, HH
ERT P FAENAMNTHRE - MESTHHERE, X 540MER T
EEdR AR ) BREESHAVLRLEEESYTHWE, BAALEES
SHMOMEBEREREE TIESSHTEMNBIE ML A HO TR, Xk
MENELSHARERE “BER", BAEHFLZEMEBRAMEIHAEN
AT REME Bt i T IE S A P dh R Ar 4 i 15 L . Nassim Taleb 3§ iX
FR AR B 4R “RXIE” B4 (I Taleb, 2007),

Al A sk A S RO R B B, KA R AR IR A R Z AN
WomE . (CRHIRTAR —MA. —KB—/Di. E—mENR, EE 8
A, EHUALRXNRAAGHTHE.) N TIRERZOFEBEKR
WIS EBBOR AR R ERSZHEPRES RN ESHK R
R, 2HFRFEIFACTFRE DRI K. FreE AT, —82FIF4
FFAFE R KL 32 5 3 FRrBE IR B R B RAT A 8N — A~ 1987 4F 10 A
19 H, F41K “B2aBH—", WHmES/RS0EBERHATRABSRES
120.47% ., TRGIEERS —K 0% M E SR, T F &I R
L, ¥R EE 1. 26, Hitk, FXMPEH T, BI6EEEILFIATH th
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ABRF, FARUE “BEEM-—-" P3EF TR

NEeEHEt, A EREEZHE EARHAINGIE. HgEgE
i - AEREAUITIEH R UL : LR AR HE , BURZTIBK" df XA AT
R, FIRBAIRN Z UK .

IEHREZERKREEMNETFAEEB?

AEZTHRAA, FHREEFRRANFLEL SRR, S kT
THEI — G EHE, XHAREFEC. RREMTABRLETHS
HARERLERTH, T EEHRM. YREZ AN, EFMBEEAFR
TR, A, HEeLMBL IR XM B ERIKTRAEL AW O
. Tk, EFkLITAY, ERAABERAERTHR, MARLAEL
A, EWAAAME (BH) REW, T RAAHG., RaOFHL, EXHG
HBFEE A, i —F T, TU, R FHEIKE ALY
e )aey, RER&FEFERLTRITH,

5K, ZBFETHALTHHAERS (LA R) EAHNMEAFERKRE
ERAE), FRRA—HEHOF, AOAEL, ZHLAA A LAER
B (dend] b4k TR FHMEESD, —BAEMBERS, AXH A%
W, Xt “FE2EXALEEEMRGKEANRE", HFldo, Rt —Kd
FEARKBSWHAALMAERZE, RO RTRERH T (RAHTF
ZBIE) A, RIKGHHMB, RELPIHEABTRALAE,
XA TRk R R TH#HY, Kd, SEFMBLEEIAEMBLERNALRA
G LT R ARSI, RATHRAADEFHIILRLY, L XREBDPASK
RBEEXEME, A XBNEFERFLEEET, AR FHGF L E K
45, M4 T 48 =3 B 2 57 69 KF

BT EFHNELH MR BREPMAERGGFCRGHITE M
2 .
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B TR (BT AR AR), EFERAT 0 XE,
BB TREMEMN KB /AN, AR B A B R R E R

BERY A 2 48 BT 32 5 R BN 5 vk 1T A T 55 e v 4 1E RO R AL 1T & AR
RSN, MR AAENRETRERS, B3 HZELREHI
—8, BWIHMRE . FEREF. VHEEREWEF B S M MEE NS
bR, 1A 1 OKAE B i ) 2 ST b 53 A HH R A0 [ 0 45 SRR e OR L AT R
MERRAHDN., SREHERFZHAPNE Hidk, Eemtrath
g A Dr,

B X B th T RE R B T-f FIAR R SRR ML 2 5 BB 2 %, A
se A AY B[] WS e 1R 1 22 B B DRt i o thA W BB IR D T S 45 M B A
EARHI 89 T R BERE LY, BIZE 5 & vhied AR SH#H .

MERHSHIEA, R T2HFERRENIIFERF, REH4E
Z M I EE AT APRRAR B XS o AR T8 g i 0 el i RSB AP E R, (A
LA AKX AN AL, TR SGHMBIX— K. (BEE B RN Hh 8
BEREANS, BFAAHEE AR AT, XU RARFHA - TEETRS
BRI RZ R EG (S0 F—1 “fErO0EER".)

B RS 2 8 H T8 H A= a2 i B 3D 32 5 & %o i3 H 56 SO [a]
Rpr SRR HREENRREETRESRREICEAE. 85 FEihied
SRR IR T (BB AR B ARG ERKARZ 55 EIW RS ERKEIE
X5, BEMEEHEA.

kG, MR, W2 RN ES HARRENRAEDLSHRE KM
Ko FERRSLXMRSKST Z AT RS E B Pl T B 2407 YEXESNETE
2007 MR RKEERZDHHNGEL HE, TSRHE 4T “&E”
—To
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6.3 faar oPRAER

—AKBUZHHBH—TRIFLEESOAET, BERUTFERA
B, R, BURZALERERFENMNEEPRBRBHK, W REZSRHT
WA AR B R G? EHHEDHE R, BAMEFLEESNRZS
R, TRRERNTREANASTHIAREN, FESHEMHIXHREN
Rk, Bk, BMEARKEHTZS, TR ERMNBCHLES S
T RN .

ZiEWE, F11H “{TAEM” (Thaler, 1994) #FIFEN ERR
Ko BHBMAEN A —EHNNRMIZ 5 AR ET N

BT ARERKRN BB, “KTHARRME" &K “THEK
T, AN 2EZ S KR RFESHAT, BAXnR (M—K
AN) BERFLZTHRR (ZTHRREE), FRAFEMKLBEIN GRS
WA TARERHERE (B ). B “BEeMmARERE" —Tik
BN, HERATHATEGEEEE (mMfEBEkE), R, X217
MREELZ 5 AERAEMEHRREGNE, hiRa5Hk (aBol
W BB BERN LT THES), AN, sHREZSE-EX 5 R
o R REMIIN A KST, REEBAREZHA -BNFASIRANES,
Atz R R REA T LTV Bk EFRKAFArROME,
e TREESEMNHRNRE.

UEABRBET TR (BTHRASE. BIER RS AR SR
H) HERERBSHN, THRESRAR ., REZMERIHK. —HX
RiEix, BUYENMER LT E€. A, X5 AFEELIEFRFIIERA,
MIMBERDRZ BT M. BRIFHERB R\ L IIMEECHRENZ, FrF
P [E] 1R A B B K05 1l .
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H—AE R mER “REERZE", BAMBUR T X2 2% )T
o ZAE, FMRM T KB HMEM (Ritter, 2003), KB T HE, &
55, EERRLZS R, BiETZABSCRIRAPRRESE, N#RX
MABSH. NRMMNERABREHNRZHETRE S, WXFESGEA
By, BATREREMMARENKHETHR, RFHRTFZIAAORF
M2 BNMDAFELKNBEMPBRSHHATRIE: BARKGEERITH
I BT MR E RO

MARNANRFEREOGERE, HITHRE, RN 2800 R
T, PR ErBERBREEE , fAUUREEILARN LS
TRA%-

X5 At S E R ERAP T OES R BEMRE.

YRGEBAETE R, FENHEFR, 528 H. #2RXH R
(AR ML, REEF) ERIMWERCHARINE XE. Hiud
FHELRBRRERNZ S AR TRARE. ilaEs BREA Einfi#H
E, FHETRUGEHERRZ N REZRERK. XPAMITHEZAHE
PER s G SRR LA 2 U PR ARG B ANELAF, W iZ BB R0 A4 = 1
P P B AR

YRALEIT R RFBER, AR —MEHERKNFHSE, LRy

g BRI IATAF AR E B . o — MG FRORARZSD R, el -

FLAFRFFESA A XS HPAKFEZ T, BN EREA &L AR Al R R
.

BEMA =SB EA: EREN, AMa=6lidEdiE g
AR A O ; EREER, AMSTEHEBNITGaFR, B0 RiE s
A, Bk, NEEENESENE . ENZ &2 RTHSIMNERTT
ERHEEERN. Rifi, MBHTHE, —ELFLNKBREEARFA ML
EEFCA b, B 288 =, @1 2000 4E 9 K 3 9 72 B 2 7] (Lowenstein,
2000) 12006 4EAY Amaranth Advisors (epchan. blogspot. com/ 2006/ 10/
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highly-improbable-event. html) ., #f Amaranth Advisors fJEH &, [F —
22 5 B (Brian Hunter) 7E[R —flg (RARSBEYEMNZH) LXRHATAL
KEFLFF, S 60{ZKTMTH, BB r£2ENAE, HEE—T
R AR R,

KAV TEMMALDHR, BELILXFENES, HHEHRAE
. RE—FKHEEHAT LN, SRSRBEFER THEL 1{2%7T
Wik, AAHT—RAAZEZL, BN —TRALAGEM T 1{ZETH
FEAR, MXMRFAAEGHRKMBIEEANNEZEST 6 M H. (BBNEKER
FRPLAAEN ) CSEERBMBIABEZ, RABRHIATHLR HE X
LT FRFRSER, &xT XLE, —HeglEiR ZE TR fB¥E S (ETF)
MBI (CL) RBERITE M K. YEH—BERAHABERA
W& HT, AR [E R SRS A2 5 MU N3 50 hkTt. &/, 35
filE ik 6 2B R, ENBENXPMENKTHEEC. BR, £KEEC
BEAA, ZMITHBEIET . (FEzEfE, ERHETHIRHNE—F, H
fit JL RIS RDL SR &, FrAE R — IR B FmERN, A AR
Z o)

KMz GEC mRXELES LA, ¥SHAANETEMR
MR EH R E T EFHMB L IER B HERE? WIFRKXKZHMANE L —
B, LA MANEA Soe, 2 OB ES . JIGH1 ZHREN
RENEL. ITFAEBRNOEAREAEZNNGHAT S, HE
HE % 40 &l OB b AR 4 Bh i, $ 0F A A5 R0 55 B ok Gt (R = 8 SR B
() 28 16 T AR b 4t .

w2l T FmEE f R KSR 2 e, AR T XENEA]
Mk, MIEIF AKX F RSN IZGME OF—FB1E T R UEA
R K2
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6.4 &

R ERRZ AP EXREEMNEN. AT RN HEREN RNKE
MH, SEARENPESMRFRTEFANO AL Kb, REBH
SHRE TR EAF CRIFRER S ERAERT. —&Xi,
MARENVFAE, R ARASLEEALH . AFHEELSHIEVE
it HeErnZ SR, R E A ML ELT L, &TEMTHNERRR
oz AERM T —PEENNRERE TR HEHNQARER I .

B T R EmALALAT, I 2k H B/ —THE: RIEA R R s
Wth 752, BEAIFE R 8] B i A T ARG o

B2, MARNREHNETEEARFOEAES, I kREEERE
7% (LR BEREA), BaFeg XA R G th A fe &k
EROEE, NRERENKRESHL+ER: AREESENAZN L
fio ATRT\EAFNLOERR, FHZXHNLARADBFEERBM, 1E
YR ARYT AR BABRZET, BENZHOEN T EETHEN L (8
B, K, BRIERE., REMARERE).

FRM, HEEwE, EEMAR, AR RRENLSEET
REFIM S AELENRE (BRHTRRA RN SIRNGIER). WKV ZTF
HL—HFEBHERTBEET, FEERTRBRBHREAN, S#2FETIRWE
MR .

6.5 PBHk: Weds®IER oMb LA A X e S

R R (FRiEFF) MR RERZESTMA, REHELREHES HIVR 2
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No BHTESTHNE ST RELAN:

g (f) =r+ fm— &12

Hr, fOOfrr, r DR AR, m ¥ HEER 5 508 B
£, s MFE S RMEEROREELZ. IPMAXOESERFE, HA
LA ARXIB2ARR, BEHEHEESL], FSHATERE N Thorp HIiE3C

N TRHE g AR f, 2 g X f —MIEOT:

dg/df=m — 5" f=0

HEFEX AR f=n/s*, BIONIERS M TR EUESF R HLA 2 5o
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AKA5HT 6 FME 50, JF R R IAT B 1L RIS P 75 B K8 40 25 Bt A
Ne AN EERHOERE EBATIFMNHE. XEFBEK T 4HE
22 BB, HARSERAERZ S RS, A, X 3T TR
L H AW AEFE A HE).

PR B ST AR EEARIAR 5 RB& . YI{E [A] A SR EE AT 14 5k ig . ¥E
BTV BeMmE BT N B, SRR Z AWK “RE" K, ARRS
Z AR IE R AT R EH G v e — Nl B{E BV SRR 6 200 B IR
TR EFARFREERDEERS, ZERm2FE. RE, RETH—
TMHZANMEEHTEERBASH R REELHFRBEENEIL: BHF
AR, 325 DA Ve B Ath SR 26 U F (0 48 3= 5 M A2 5 S PN R UK
ig. TARNRIBHAZRAFHCLAN, RFTREMEETAFFRES AN
2% . &, TR IEMMRE SO ER M RIEAWE: EHEEN
FLAT Ik A2 22 2 16 DS i SR 7

7.1 F{E a1 S A6 1 R s

AEHEFMBEDEENINSERN, X REARBEF. G0N,



M RBENLIB S0, 2B AR, R RIS EE A, I
BRI, RSB KN, HAES RO T BN L, A,
MBAGRRASE, BRMLTRE, MUREZH (%), ¥}
46 70 DU R BRI SEN o 40 kT 285 B2 Y 7 AR

EARTHEY, REME “—RATS" ERREHINEBS. KR
REOR 2 A TR AR U T O R 2 B — AR AR S E sk 4T o
b, MR FIBORR , 7 — 284 R BE o DA S8, 7]
AREHI ., Hi, MR, KRR, E5ERENE
SR B, A SCEER M ERR TR R 1, DR FEATE R 5 0 B0 4
SENKRSD. UOEREHN, RAAHE B, Bk, Hvmn
WS BB M SN )

0 2 ) — B R BE 3496 0 VA SR A OB R, BT 4 A\ Bk TR S0 4
B “HT0" VR BARA AT S 2 54 2 2 0K T B 3B A T
WRAATIFIR . A A KNS I RA T (IR G DR
R, RRIBH . MEMSFER) REILITH R LT H91 E ok
B RA", B AR BRI 0 E A S TR B . R
i, EXTRARBAI—, TRET —A B PR R BSTRA e
BIF.) REREAZHELESRLLN: BIEATOBUNEF KL T
Tie, BREMKLHMEEE, KER E, £8 %% (Khandani and Lo,
2007) BRI T — AN EARBHERF (FEEZBRA) 1)
GRS R, YR, HEEERTSREK, RIEESIAZ DK
ARARMAE, WERS—EET . R E SRR
. ER%%RNES.

R H (8 1B U A ) B — A 28 A0 349 18 ED U SRR T B 7R R
T4 .

V% 1 2 B R A S A R, TSR M 2 A Nt
S0 VA SR Nl o TR TR0« 34040 U S S\ B — A B —
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Bah MR . ElrmYr, AT - N585FH—B, EFRHN
FH, NfikBaM. RAEAEMNKRFER TEERNTZE, 41RE <S8
Y4 [B] V3 5 i 1) 2] 9 b 5 .

IEANsE 3 FERrvhigny, 05 2 th 280 X {E ] I3 SRR i Bl il . 285
W A B R AT R BBl (R BKRAER &) 3™ (R ZERF).
B EARIE 2 REWE . EANRHE, MXMMHERES TR, ORE
iz, XEREHAHRENLBIEESR, MinFBA 465 B W
25 o YRATLAMER 3—1 v 50 VAR 2 B0 30 P A 405 i 2= .

MEETRE 4 TEENZBY fi— Y EREZH AT BRI ER
FriE, EREEEARERANEFTEHEARE, RESMREIRE—TRE=E
B, BIEINE, HARKTNEHEAN, RERS BB, XL
HEEAFIAMAEFERANZN, REFZRH TR ZAE, L ZPHAT
KEFEL N ZEN (EfigrhEiA). S5 E, REBExXMASR, &
IR AR E— il “fE & Al A5 R (PEAD) RO RE ., (BEE X
FXANKIRWA A 2% LFE, 720 quantlogic. blogspot. com/ 2006/ 03/
pocket-phd-post-earning-announcment. html,) S F, X — &g B IR
TE & M 88 OB SEANRSE, IR IRIN ke kZ. E—RE, REZEE
AEEABCEBERER RO BOR A F 081, N XEE— M EBNR.
FHfMEEMAESNE, UNMBERNBEZFESA, MEH —REX
BDRAHCERIT .

T E EMERY R, KEELSHRDUETRSFHITRAREHREN
R RR, thaFBIM., M THMREE, XS 30825
fitE, MEAKSLLHERE L MER D aE ROIATHZE, EHH
WL B BB G 2 B — D RBIHE < LR

Wt th AT RE R X B FBEAT VAT SI R REELEMAN (7T 8E
sebELH ZCE X)) KRR EAIEN B O A 5 R R ME— R M bR A, B {5 D
B KFE P LEF2% % Robert Schiller 78 (£} #) (Schiller, 2008) | i
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W, BAEAHEMEENRAEEUESE - M T2 AR HZRE.
AT A B 5t A B A W7o SR, FATEA In ko 3 o A A B |
%o FERRRER R, ATREAR R Ml M Z R, HIRETBORT
—RIF S ERILHR, B—NZAEENRALE “HR" HEAEfE—
WA 83, R AN — T AMBEHERNRE, Rz . Hit, 5
— NGB EIRAATREBROWERE, MWK “FE" ¥
A B

AERRE, ZRMEE (DARSEFRMFRTHN) SRR
AN B[R] & B AR XE T AY . a4 BB R E RN MF o ERITHESH S
R? WTEN “FET BN EBARBREIEK—ARKREE? 4 AT
R GEME 7 R B v R BRI AT RE T &, BAB kil
MR BIRM. T—1 “REFKHR” FH5RKXENXEEIT Q3“5
RIS

B (E [ VA SR M ek, B mE—REREE. EHMERA
R )AL B A2 [A] H 2 B2 38 4 2 0 SRR A B 15 sUE R U2 M 2 3 T
HEEEKETS, RENERMEEMNIZNELZ HK, Wi [RE
mERHERET., HEMIHRBIN, BHEBERBRER T,
HABXBEZHNZHESKRE TREMENEARATEL, MXHA=H
EEE, NTHERBTS, RFNERERD ZESFS T EZH A
Fill. HHELEROEREY B, NMIEZZHAMEEMAH T X—
B, BN ERLI. rAEHNENRLIZERENR S KA
bR T A 7] 1A
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7.2 REHHB

REZERT P —TREXNH S . WREFRE, XK “Fi”
fn “Remi”? BB HERAZAE, ANIBUKE B R S8R, BT 1R
FrEl) “$HR"s

WP TR AT RE B R R Th s T A Th O RE TH OB R, U R B Pe X e
BIA, ARHeRMK . BELE, XMERHAES . thiEE
X Pt WA, ERRZAAEESHT D LI REMREKN, &
RN EESHA S LRIREEH.

EKELMAd b T HHMhE &SWEm s ERMRREER (XK
M, RERABEFHRE 2 FTERA) . 2003 41 ZZ 4 A% 25k + 2
12007 SERIFK RN B BER (R A 5 5) o XEIRAFE M i BUN BUR
FAAT B, BTUARANIFARET XRMRBM M. SR, BT
REMKABBEZ L.

HivgHE AOEREEFRENT, EFEREKSSFRERE.
B RGRESRREURBERNHSEBIRE. Hh, BEahRRERE
BUFREAZSAUREFEFEFLR, G XHEBXHGRL £
(GARCH) #R& (M Klaassen, 2002), XHATE, HASTHMETTFK
ERETREMEARSG A EIRAEB . Rifn, S THNEZS AREMN
EREZSIRRSEHRN, NRERZ D AEAEEH.

FARF— i R T B R RESR Mg R RS FE AT R -

L BREMEERD (HZ2D) RELOBERS B AR & A EAHE

D ANHEBEEHBRERTE Automated Trader 2475 F ) — R I .
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5, BN RENMEERMAN BIESS A, BI¥EM () frEEAFS

2. B REZ AFEEMEBER.

3. f s KR T XFERFRE St T vk, BEE S eidE,
KB ERSERS A MEBMRNSE

4. RiE EAMSEE, RH F-TNERZRNHBRES, REZH
2, WHRZFHHZENE.

XA EEEEAEN ‘SRR KSR 5 RS AHRE
A7, X—EAGER T UM RER, WX A5 &L EeE, o]
L2 I, Nielsen and Olesen (2000), van Norden and Schaller (1993) &g
Kaufmann and Scheicher (1996),

BARFRHERSER, SRR RESHERERAE LR 5 e & E A
Ko XRAMBHERRESZ MO BBRREBEEEN. LFRNMAHAP, X
B EEATT i & (1E 40 Nielsen 1 Olesen 118 X AF ] BE O ARAE ) RS2
MIEF W #E L REH BB AR ERESHBRIET . XN TFEAEER
BEREMN (URMABELT) RAXBBENR SR, BREL&AH
. XL E B R,

A ERE T8RS 5% (Chai, 2007): %A FTA o] 68 70 il 45
REGR SN L R, TROMANHEDR ., ol —Mllce , LA
HEOMWE, AWMMBREL. AFMBELFEMNEFRIENTELTF. &
Bt ¥ Robert Schiller (2007) X THEHTHMHH AN XERZEZX
M, XERH: B LI H e E e R RIGR R L LR T —1M 158
R FOL0

Bl 7.1 7T R YA BIECHERWE D A, XM EETER
BB RiEEZ L, HIREMEFIFEIMATR, REEZMHFEHN
W RENEHER.
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Bl7.1 EANEEITRERTHARSERBRPRF

Ede EXFitidy, BMBREREFTERREFLAZREER.
BRBEXIORFRARALLENRANAES AR, X2 - AFEA
MATLAB T # 4 EF KGEH, 2¥iEzet, REHAH—-AINEF
SIARA, BRI MEF AU DEZ AT

# 1% A ¢ = A » Alphacet Discovery, — 4 ¥ Alphacet 2 3
(www. alphacet.com, LRKAFHEP) HIFLGETA PP ITT—
Rt F 6. X—FERNRNELTRERE, aa, o Hfe Kol F A F
Hrahk Ak, LOFEATHEERBOINSFIRLS, iV E RN
% Fo ik 45 H ok

REABF-—RBEEZLTHIREGCS AL RITLARE, £HBHFL
REE AR INTEF FTRFAOHE, MERER: AFETXEWL, AFE
RMBEERIBFN NS BEBSE, EBEAEKRFH T4, Alphacet if &
FENBEF N HEESRBIERE, TARA GSERAMAGBEXTALRE
X RN EOEA, A5k, R&fTer, 4 GS BM A KR KA 2074 5
ANXAGRSGHR RN, MAFUAFHET —RARSLERT. M
ARFEE—FALLEAF WAL E,

AMBDEGFEIHERL. EROMBES TR ABREKREH KT N BiZ
RESR? HOREAFELFHFESIA? (BREgEFHL, RARBFAHZI KD
RAEXNALIF ARG EXEFMEEFHNG, BALMENAXE
REAEMAAANELENENELGBEGHALTHATS AEM, LKMNEF
A Alphacet Discovery £ EH W B KM E A g 3hiL ey,

HMAMATFRAGCSHBKER, HEFAGCSEARRAFAMHORE
K&, Discovery fb R EZ H R I A h R b 4a) —AMAJRAAD,
I RN G £ LS, ERMGO TP, H—AF 5 kT 8 {iLAx T
ABHFER—NPAN, BEFEAPLTHESREHARML: —1%, —3%.

HTE BMUEZHBEE | 107



1%, 3%, EAk, F—NMHFABELTRAEERL—AAAL, HEESA
HAM: 11X, 5%, 10K, 20 X, 40 X4 60 X,

BERAFRIFEOHE, BT 10 8 AFH/KE R A7) EF
%%, 4 Discovery 2, X oEHFBidHsh A EET K. (H T HE,
KEBET N A 10, 2 —HFHMETHAA,) BF—A GS 9045 7] A
BEBHAL 1 BGME. (NMBAFIFHTF 2006511 A, LRET7.14E
Sl, RE, ROBEBSHEANTM A XEZFHEBTA LI BaoeEsHey “A
” o—ANEG 10 BBFHHFKAT (FLEBT-1#£12), B4, &
il id AT kA5 AR i A2 A AR 8 & KR A R 69 I AE 5 5 s N 3 A2
AR 3E ,
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B 71 RMESRIERS
A, RTABTEA THRELLQELA AN %45 3 it
TN, BT 227 TRETT1INEALG EZ LN FHRAE R3 6§ 16,
BALIN LA ET —MEMGHMAE, HFEEGHA, ERIAKALT,
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WA EEIWNAHAN,

B7—2 #MNIE

BMTAERESN “BHM BATARRAKRBERAN. (&
fRE, wREXGFE, LTRAHCAEMEMRE,) XA EEED
PN EE BRI AL 7)., RMNBEERFLAOFIXBERIGL
RirA2 15 P, B, HERLGLERBAS I ¥,

R, ZBMNFNT R OHLEREFTEALEFIRE (BRoBANERN
B —M), ATRRALEBANABFOHLINGBBESH T2, XHEL
ETARBAFRHAMT ARG RMERE, AFRIERHRE, St
BOAEBANMBABEEET LR,

ARG, FPRBDE TN RN EHEY, BRoBLtres
BEEMN—ELAAENRGRE, #0, BELREBHT o P& 4K
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BARFANGEERELERFHRNSHMA, HRBMEXERR,

oA, FMTLiEif Discovery 9 B A R F R B L4 4 R, B 73
P, BREATReSRANLE=FRENFABWE, REN—FHEAY
50 RBFHHOHLEAFE, (BIFohKEATHAETRHAEAL
£, PHAEMNESIMATR,) EREAEAGMEE ELMNTAR I,
E6AAERMMEA, IARSBL B AELEXHRMFIT.310HER
ik E R, (ARERT, GSHEAFHRG G A R4 15.77%, #Hk
AN BEMLETFTTARAFAMGRESFER X (I5: HA B A 10
X, R3: 100), AZERH#i £ 18.55%,
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H7-3 BEraESENERAEBETESEEEANDE
BRI, 2N B RIPAAGFEIED ., R4 LM F HAE T 7

HHIA, CR2ELINMAXATMNEFIIALITEG RSSO HETHBE
A A&£"G7? Alphacet Discovery 89 XA K Rt 8 S X AHEH A, A ¥
AXERMEAFNELA, PAER LR, GHRBHT P ANE
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Fo R BART AL, FTARMABTEZAEAAMNRIGARKENTS
M, SR, BEITHBEZERALSHA, AA SR LR EFRNEEHF
—EHAY, FAEERXF— LG, A ARk R&FAHL, 2R
Mg, AMNeztFands, TRTELY,

EXAHKAT, EREERRINFALHARAKERERS AR, AR
RFEAMARME, XL —F KT SR EHGE R,

BAam AR R, ATALHE Tk, TEFHRBAEG L
B P LR HUKP P AERIES.

Ed iR i A5 6, AR NRAHREEHFRARE, REARMN
PRI, ARRBAHRALXRFAE, FRAEHABDE o Pk
Pasg, (RE3FHORLEIHBEA,) wRENTAAANELH S
ERBFANNFEZAGRXER, BRTHRSEN, AAFEIHBRALEL
FEXHHEHAL, HIREEZARIHFREA.

7.3 CFRatERbh

MR- EFIASEEE A RESGE, XANEF 2
"R, AELKERE, FRONFEFISKLZ “FHEHR" K, B
I (0). (W Alexander, 2001,) SR, 1Rtz 804 #& 7 5 & Ffa i,
TR ATEEE AT HEREIEER . A2, AZEIRENNREFIEH ALK
faly, EERINJLAMIIEE, FEMEDGES (NEXRAFLET) M
EERET, S8, REERAGEN—HKRE. TH—-HRFEXER

EECOY, MMM HMERLEREN. XAMERT, BN [R
WeFR oy T, ZATLAXAERRIE, B E PR A A FE AR,
HE, hERNPERMRERBE 1T . 5% RFEE R REX R
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5w, M1 XA ZE MR R EANERENA S, EETEINKRE
H(322) Al ——00k & 28 4 1 ¥4 (8] V3 SRR .

— B F SRR B B F 261 3.6 W& ETF (GLD) 5X&
M\ ETF (GDX), WE —44HE: —# GLD £33 1. 6766 #y GDX %=
3%, AEMMEEEERNE A FS (LB 7—4). GLD #1 GDX ) R {4k

VR BN PR S ENRFEIR (BB 7. 2).
10

—45 GLD 23L7{] 1.6766 {1

81 GDX =5k

E._

G Jml l

20{150523 20051 012 EDD?GBDB 200 ?DEU‘I 20071221
=)

B 74 GLD® GDX 247 5 8 T 18 67 (8] FF 71

(M) St

Gl7.2 MEAHEHEER (HERNE) MHKRRE

ELGLiL, RS —ANEFGE M L ER G AR — AR AT
iEH, A (H “ENT) AHRA—AFRAET. FROFEFFIEHAE
HE R EEIRiE . AP AR T A www. spatial-econometrics. com
%% TH MATLAB L RO RERANMMBEF IR EHE, AR IR E
ARG xR (B F A ERGHE F AN EHFGHAGLH),

ARG T EHER ADF 2 5, R R LA cadl, X —F
k&) R R T Ly M3k B E)
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F @ &5 #2 5 F] & 7 ¥L Ak epchan. com/book/example7_2. m TF #, .

N kRERLAEE

clear;

% A " GLD. xIs" # MATLAB.

[num, txt] =xlsread ('GLD");

N B (KRB ZATHHE) ARXH A, XN mm/dd/yyyy
tdayl =txt (2: end, 1);

Yo A af a8 X #1L A yyyymmdd

tdayl=...

datestr (datenum (tdayl, mm/dd/yyyy'), yyyymmdd');
N WHBEFHEHUARAANEE, FHALAHMAYTE
tdayl = strZdouble (cellstr (tdayl));

Yo BB — I RIMEE SIS

adjclsl=num (:, end);

“ A" GDX. xIs" #] MATLAB.

[num2, txt2] =xlsread ('GDX");

NF—F KR4 RXH A, XA mm/dd/yyyy
tday2=1txt2 (2: end, 1);

Yo A u} a4 X 1L A yyyymmdd

tday2=...

datestr (datenum (tday2, mm/dd/yyyy'), yyyymmdd');
N B BETHEPHRUALAREE, AHAARMEALE
tday2=str2double (cellstr (tday2));

adjclsZ=num2 (:, end);

% #t GLD & GDX A% &6 A X 5 B

tday=union (tdayl, tdav2);
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[foo idx idx1 ] =intersect (tday, tdayl);

Yo A& WA T KB — R

adjcls=NaN (length (tday), 2);

adjcls (idx, 1) =adjclsl (idx1);

[ foo idx idx2 ] =intersect (tday, tday2);

adjcls (idx, 2) =adjcls2 (idx2);

% AHEHENHZHE

baddata=find (any (—~isfinite (adjcls), 2));

tday (baddata) = [];

adjcls (baddata,:) = [];

vnames=strvcat ('GLD','GDX");

% M ADF # %47t 4 5

res=cadf (adjcls (:, 1), adjcls (:, 2), 0, 1);

prt (res, vnames);

% cadf R egHrh e R .

7 mAEEH ADF k.

% GLD, GDX

% CADF t-statistic # of lags AR (1) estimate

% —3. 35698533 1 —0. 060892
%

% 1% Crit Value 5% Crit Value 10% Crit Value
% —3. 819 —3. 343 —3.042

% 43t EH —3.36, £ 14BFAE—3.819 A 500016 F4i—3.343 2 1,
% EAFER AR AT A EGBEERLE O5X

results=ols (adjcls (:45 1), adjcls (:, 2));
hedgeRatio=results. beta

z=results. resid;
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Yo 2P 1. 6766

% BF GLD=1.6766 x GDX + z,

% bz RMIEA, £HEM GLD—1. 6766 » GDX, iz F4#448)
Yo B EREE T4 XN

plot (z);

WERARA A FEATI AR EP AR ZAE DR, A g H—
RBI: KO (FJAAK) 5 PEP (AHAK). A 7.1 h—FrKEETS
i, BATATAREL, MRBRRIDEBATGgEENT 90%. (RATELEH R’
ik, ¥4 RS epchan. com/ book/ example? _3. m B )45 R 7 B L)
R RS MERE XA KO 5 PEP, BRI RN FEH B 5% 7—5
FEAGA

g

—{% KO Z3LF] 1.01 £ REP
40 t EESL.

(i) SHhit

=30 1 L L 1 1 A
19770103 19841128 19921027 20000927

HEA
B 7—5 GLD# GDX 2 #r & it 3 F #a &t 8] FF 5
MR —TEFHN (TUAR— RS, — W EREHZE—TRELAT)
AR, ARARPSERAT V8 (X ROEEMRUE), KHHMEE VHRE
—ERAFM . RZWAKR, WD HE R, HA—2BTRK—FiE
WS, B 2R 5 & T AER), BIfER — - FRamaiis iF 5,
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th, 7] §E A R 2 7] AR A JE M E E L&

W Z BN B i ARE FRatE B, BMIIPNRZE
AEBE “MXME", HEAERBSHEEUFRA-1TEE. XL, X
MR BARARE . PSR P RO S S bR B R B — BN TR (Eban
it 1K) ARHBERFBOMECM . WRARREIEMEK, RNMgErhmE
RZHA A EZEMERK . Afn, AIEMHKIKRFARBARARRN<AT
NFFIE. R, 1EAESCT AR A BRSEIE R I A O 1R A 2 R ik
K, BMEFERZHE A BEeNZEsmEHERE. B2, mRHHAKREER
MSARXKEZDEN, ENMNNE (2 EEMNNE) A KTEZR
&, BEelE (B EER) WmEARAMEK.

B 7—6%H rMAEWHKRR AMB, EIIZEEHEN, HBAM
Xo B, BEBHNMBEDSKRR AHBAHEX: AN ENNESDL
FAERE, ANER. ZEEHEE, BRRBHNMBEERARFTEL. |
ez ERNEN B A —RAFRE2 1 Ruhkfh.

?3 1] L 1 L] I L] 1 ]

— e D
72 1 ﬁ&maﬂh 1 -
—KRZ=B

11

=

%m .

® & 4
66 J
65+ 4
ﬁ_q_ - -
EB‘ 1 1 L AL L + A i
0 5 10 15 20 25 30 35 40 45

&

B7-6 BRAMRREDEHENEFEX

IS RERB X MHARNH F5? LK, KO5 PEP pi2. #id

116 | M5



BBF “example? 3. m” A[DLAIE, XA HBEAZHERN, Rifu, WX
A ENN B ERMOEEHITRRE, AR ENIZANHERABAE
0.4849, NG LRBEARBRAMHERXE ., Bl 7.3 B8 T HTHAMRE M
B

#17.3 8B KOMPEPZEHhEMEMIBXH

KO #o PEP Z d] ¢4 P 428 5 4] 7.2 ¥ GDX 5 GLD X ] & # %
BAEBEM, A REEE (T M epchan. com/book/example7_3. m F
B), WEHBREREF, ADFABESG R+ FH—2.14, X T 10X & EF
1 —3. 038, FoRA XA B E A7) Z 08 69 thE A E DT 900,

T4 T A X AN B R A 5] AR KM A9 KA

Yo A8 d K

dailyReturns= (adjcls—lagl (adjcls)) . /lagl (adjcls);
[R, P] =corrcoef (dailyReturns (2: end,:));

% R=

%

\E\
=
'—I

. 0000 0. 4849

P
=

. 4849 1. 0000

N X X X X X
g
|

o e

- O

N PHEAZEREHANEFHEE4HE
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R AR TR Z RN, ICRZ AW ATREFEFiat. B
W, iy #ot (CADY AUD) MR AL RBLAEH Fid. ¥ 2 W58 2 A LA

B S 1E ik 250 5 2 R ER P ARt B8 . (O a1 oR i 01 - K 5 U 22 th A
B FE—ARRRwE S . ARBE ARSIk, B EWamut
%‘:ﬂk%{u. ﬁ—ﬁﬁ)\n mﬁ%]ﬁﬁ%mg%ﬁﬁ%u)

7.4 PHER

MEFie RS R “YiTHEFMERRE", “THIEEXEAF
WK, B “REFIEXREBRERSEE" . AN 50 84X 5k H b
MW 2n A H WA R VB 7

RLEmEAF—-NTEFALENEFEY (hKRERENHEIL,
APT), KEMAE WK R XA SFHER, MAF MR, FR, HiE
%, XBERRHEHN “HF". BFEL, TR N SJRE BB R R

(W ta R ET R F) R KRN
R=Xb+u

Hrp, X ANXNKRRHEFREERE, b N EHNFRERAR, « AN
Al mRAE, (ARX—BEREPNATAERBSN G X, H
N, XBERAMBOEESHFTK.) ‘

“WENAET, “ATRmE” i AR IEREERAE
ARETUPRE R, HEALERNXEMSM— LN, Brln=xE
REWRGBORRBEDER, SENMREL K. B RERRRY &K
FISKZI R XAOBRE. A AREAXFANETFRENREREIMERA
KR (b, WERARZER X, TLAEMRE APT B b i Bl LR
Fibm). RREAREZENHARERSHEMRENFARERZEZ
AR
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FA 14 i Fama-French =[N F#i%! (Fama and French, 1992) iXff
— AN EBRNEFEER KR, XI—-RARERENETIRERES=1H
T R 2R PEAFIE . JREER DU (AR A R B0 BUB ) . . KT
mElLR, S TARREXKRARNEE, XI=1EHFAREBEARK.
(FHEBEFRERENR, EERGRENE AR BEN 0, IREE
H 1)

BAE, MELAE MM EEF X, BEFWRBRNEERZE:
RIE? RATICHE BB FE TR RAS AR, TR 08
BRI AF R HTETEIER T, REDETRSROMIE. F&,
FAREAREERT EH— N8R, AL T8 — AN F] B I il
etEEH, MRFEDZNNEE EHE, ALK A X B FRE
ICE R — ke, BxXHM—KER,

R & Fama-French = B 8 & 9k 17 2t [9] H Sk L& £ N6 R B Y
Big, MW HTERNFfREREEZ20HN (ERENERNOKEREE
ST AR, KATEIEREAFREREAFZEEN (EREMENRE
i EREES TRKERTE). BT KB REMOLSTSHHELSEIE
M), DR FERFBHEIEN.

Fama-French #7003 {E[H FAIAUpOME— 28R, 990 1, AT DAZERLRY
FEINEZHF. Flan, TLLERNRWRRIEN—IAEEHEF, ERTEL
ERRERERSEEMNROEREEAR —NEF R RATAERE
MR AT N, HATNREANET . RENGETRGRE &R
FRFEANGES RO RBERINBHK AR, NERTFRAR (HKEHEAS
B RBEARY, RERRBSTERENEERSR, HEBSSH
Bl R it BB/, MIEEZK (Grinold and Kahn, 1999) #E,
1 000 HRSER HEW 2 M 50 MAFZE— M HFHNEFEM, R VY
7 30% ~40% 2 4],

X 45 R TR E RS OR AT 1R R AR I S R, R R A T Rl 2%
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FFEF R, TAHEHB SR ARNERmR, H, XEHEN
PR BENRNORZ DA MALR? 3L E, Bl REF TR
mEHEEE. AW, BMNEA “BHE". Bk, sTeARRENREMN
Y] (NENERE) BT —MREAL. NRAREIMN, REEF MK
AEIAH AN ZNEAWREALE, BUAT AT E B m

XEFEM—R@H. SEEZRE, mRAFRkaRAEHE, B
THEAERES TN (Htkthsise AT 5), BEFAERERTE
BARRATERER W B WEEIH, Kbr B, B X P LA T #1{E E
He wRFE@FLHEMAIEE), aT—ndaRNAE, WAHEMKE
TlmEMa 2 IEE

RIREE S — N ETREARXEE R HEE, XEAT PR a8
p: 258 T S €71 R VA

« Capital I1Q: www. capitaliq. com

» Compustat; www. compustat. com
« MSCI Barra: www. mscibarra. com

« Northfield Information Services: www. northinfo. com

* Quantitative Services Group: www. gsg. com

7.4 BEFRBEEG: EHI9H

AT RINGBAFRREIZOELFG (A F), ARKBH (Wi
BAALE) R AY (WTHEKEAR), KF— IS XTRIFORRF
e BT R X&HE, A THAFTRAESTEN, FTRIIXH R
REZEFH T ERERN, (AL ASFWHEZHEHOA, TIARH EL
e £ ) i, A—HEAFHRE, AHEARMTHLKBEFE, A
FiEM M ERS T (PCA),

RERSASHMRERAFREAE T KEE, LRARKETARERST
MEEBEAZFRES (FEki), (XHBRTATHAGERIMESE
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T, BAXERTFRAERSTHEKERRAX), EEXNE, wRXERE
FlHE Rz E “FHARX", hFLEERLD KA AESE, W RADFT £
4% RR" WS F4H 4 APT ## R=Xb+u P EKR X7 GF, T
ke bbT GBI R AT A4EME, H B 4M RRT ¢ 4k 2 B F A £5b
br £, 22, wRAFHISKEFHIFAF, RNMAALTREAEA T
T, BARZRBRIUNAARARF AN IE THREMAERE X, #
EOEGABRA -ANTERLG T HERN 5.

T & & MATLAB # 5 (¥ M epchan. com/book/example7 _4. m TF
) BFTT — A3 S&P600 I HBEERA ERS TG TRESH R, X
— RS AR FRAFELAMME, PAABETH, BFRKARGERS
AE, B, TAEARTXLEAFORZRERLRHORE, T hHZ
MBERKORE., pREAAX RGO FHRBERAHH, RAPKLEE
AAMEGBERAREGEN, RARBHNFAKLAELAXTAETRS
% K,

clear;

NARRRER G ARG REGIEE Ak REE TR
YN @B LA A 22 K,BF 5 A

N RHREH MET—AXFEHMZRARRSHH S50 ARE
topN=>50;

% i& Bl SP600 « & Bk ) X (36 MATLAB —#t#l# A4 64X 5 8,
M F RS, BN, RA K EH)

load("IJR 20080114") ;

mycls= fillMissingData(cl) ;

positions Table= zeros(size(cl) ) ;

70 dailyret #) 472 /£ 7~ F] B 8] Bt £ &9 ML MA

dailyret= (myecls—lagl (myecls)) /lagl (myels) ;
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for t=lookback+1;:length(tday)

“ R # %) & R FE 6oL m xf §
R=dailyret(t—lookback+1:t,:)";

Vo XA BPTA M A BBk 8 IE

hasData= find(all(isfinite(R),2)) ;
R=R(hasData, :);

avgR=smartmean(R,2);

N A kH4E

R=R—repmat(avgR,[ 1 size(R,2)]);
WHERRAREKSEEGD T EEHR
covR=smartcov(R") ;

W X 2ABFRAMERE,BZEAFRSE 65 £
70 B covR #9485 e A X 695 & ¥

[ X,B]=eig(covR);

7o B @ &9 B F 2% numFactors
X(:,1;size(X,2) —numFactors) =[];

Yo b REFIE t—1 B t 69 B Folk £ %
results=ols(R(;,end) ,X) ;b=results. beta;
%o Rexp R EE T ARRFFHE, T Aot MB A28 £
Rexp=avgR+X * b;

[ foo idxSort]=sort(Rexp, ascend’) ;

7o B K E R R IKE) 50 AR
positionsTable(t,hasData(idxSort(1;topN)))=—1;
Vo B MM AR FHG S0 REE
positions Table(t,. ..

hasData(idxSort(end —topN-+1:end)))=1;

end

122 | k%R



it R X HREHFDREFE

ret=...

smartsum(backshift(1, positionsTable). * dailyret,2);
% it H X H R o) Fil A F
avgret=smartmean(ret) * 252; %0 # # F K

% avgret =

%

% —1.8099

A FPERAT smartcov EHRAH F I ARFIOKARHEFGWH T £
#£4%, 5 MATLAB A K &) cov BE R B, smartcov R 2.9 7T J 5 £ 5
%6 HAB (B4 NaN ).

function y = smartcov(x)
N nAARAEAGHF £
Yo ATAHMAAE, P AKX E
70 A N AFAR4,miE N—1
y=NaN(size(x,2) ,s1ze(x,2));
xc=NaN(size(x));
goodstk=find(~all(isnan(x),1));
xc(:,goodstk) =...
x( : ,goodstk) —repmat(smartmean(x(;,goodstk),1),...
[size(x,1)1]); 0 #E&394h
for m=1:length(goodstk)
for n=mlength(goodstk)
y(goodstk(m) ,goodstk(n))=. ..

smartmean(xc(:,goodstk(m)).
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% .. xc(:,goodstk(n)));
y(goodstk(n),goodstk(m)) =y(goodstk(m) ,goodstk(n)) ;
end

end

A F LA LR A 5 A ik g e W 7 B 9K X 3= BEEL T A flE A A [
M, BEEEEE, EAKEMEMNSHFERF-FEFSHOHRFENE 1T
b RIRRFEEFEBEX S AHERRFREN A THTHE. #aER, B
Wis RAFEAMME, BELSHI

i, BAME (KETEER) BFOREREYRIEN, HAN
e 2 AE, W20 e 90 FRF R BB R KRR, 2007 4£ 8 HFN
12 H, HTRAHRFREERENIERE, & (87 K) |REmip
e, BARBRTRAE 2007 £ B BEO—NFEEBREREN THEBREKY
BN ELKIEFES/NT (Economist, 2007b), H—/NEKEEEEZ5HFH
KIBE, FERBEEMAEEPERAEBRHEMK, MAERLEZS
Hr e R AT R RE .

R, ERABROMET ERXESRTERXERN RPN, H-FERA SR
REH B KR ek, B EMREm—BRE . A EREN, M FEARE
B SEERYE, XEANHE WKEE,

7.5 (A HRME

BIRBREAHBENEERES, EREBNBCRFESIHLLRK
A, EFFLATJILRP:

- [E 2 H

» HAnfrig e A PR

>

124 | tfkz 8



s ‘MW EESRES

o BB

TR MR, FBEL, fE2E THRERFEENFENTER 5K
i, EEFAMBELEEBANGECHERE (FEEFL). simid, B
MEBT BERE~EN—PREE, IMEA N, ITIENHRAR.
e B3 ] PASR T X AN IR B F B[R], X — B R eRE T R NFE A AR
KE. |

fEREMERETNRRAFANNTEEER: RUFEHEMEEET i
R iR DA K 6E A — SRR 5 RA BB M4 E. Bk, —4E
A (R] A i R R A A A — R R, KBrpralgE R —KFFa ., &
FEREE, —FRX - RIEMATAELEAR 7. FN, BTHEBEANLK
BAR, ENNERSHFERIEIMRE. A=E0R, M THESSE 4w
e R e, KARMNECERE. XN THEREIEFEE, BRIMNAEMR
A4 AT SEME R T R R E A B M AL F A Mo

i 8] fF &1 /9 ¥ {8 [B] )3 82 B \] DL ] Ornstein — Uhlenbeck 2 5
(Uhlenbeck, 1930) XEfR, TS z (1) KR KRFEERX A BEE S
2 (ZRNHBMEREZ N THNE). 7:

dz (t) =—0 (z (£) —p) de+dW
He, p HMREEDNE, dW AEFMEREIERE ., 453 ZMnKN
FIFFS], BZENNEHTN dz FTEERE, REHEI O (M. K
¥ EAIRL, = (¢) BOEARMIDE DY o MEHERRERE, H¥TM (EN
B3 21 fe %) ot S MBI — LT B ER BB/ E]) 8 In (2) /760, R R
VAR E BHE R A K ~SF R s A B, BT B A B0 B S8 B (8] /3 5 280
(AR R 5 R &R AL K) #B AT LA#E AR A+ 0, ad X Fhy ik fih
RN EENZ BB TR BRI EMAT S, # 7. 5 4R
GLD #1 GDX 4y 2 3k fiti T+ #H{E [H 3 8 3/,
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Bl 7.5 HEIHEEEREF I FER

M TRMiE#H 7.2 P GLD A GDX ¢4 ¥ Am 3 ZMH kit HHA=
J2¥ 3 8., MATLAB 4 % T ¥4 A epchan. com/book/example7 _5. m 3£
., (BAMEAFGF—F9E5 example? 2. m. F8F .)

W === AHIEAN example7_2. m = = =
9 = = = Insert example7 2. m in the beginning here = = =

prevz=backshift(1,2); % z at a previous time— step
dz=z—prevz;

dz(1)=[1;

prevz(1)=[ |;

% 1Ri% dz=theta * (z—mean(z))dt+w,

Yow R HF A

results=ols(dz,prevz—mean(prevz) ) ;theta=results. beta;
halflife= —log(2) /theta

% halflife =

70

% 10. 0037

GLDAGDX ¥ {im ¥ KA 10X, AHALERBEAH =
AMEEFAZEZMNGIE X H,

MRVRANFF ARG R HERHE, SEdFE — TR EBRMN
B—ZutF/h £ M H{E, thEhE Ornstein— Uhlenbeck 243 4o
X—HIT R LSBT —RENECESER (BAREWE /&M
BLIHE)
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R ATIA A AR S ERE, 2% B e R Tk thag Al
FRESR, B2, EXmMAEEFIFRAE, A, BinRERERT
o 48 A AR AE S ] IR rp ARAF f i . QR BE B T R A (G {E RO
H AR AT DU AASR A, PR &L RE, @il HIHERETR
i S HH B FE R R

BREMEZIT-TRZHRE, HREESEe, —BRNHEE, REKXK
ZITERA, MARAGH THRNZBES (bW JEAF -1k
ST, RGERHT “EAN" HES). KNFARITER: Z4HE, ¥
ZIECRRARE. Wiy, Kbr LR EHRZ HETEFHNES
FESRENRCMHMECHES. H— 1M ZHRBA A RNFAHhN—
PTHEEXRNZETREN, XFHTERRFREESESHE N TR,

AR, XFE QR FE AR 7 — A R RN 7R AR
e, R B A MRS E S SA LT RMER, SR AR
RERME LM, MHKSTESRXE T oM (BF EAEMM B EHER). It
i, HERMESY TETIES . Rifn, X TERERTRG, R8RS
SESENEMRES, BRELERTET A D %0 2 B0 #E B0 & 1L Bt
BABESHE, HASIANZERLERERSFEBIETIMREE

AEAVEAENERER, FLEFZETRUNKRES. GRAAGKT
TR, EERBESHNZ DA MBRER—HK. ATEL, [HIE8
Aol skefz@dtbm. (HR#, BTG H—1TBirigek
HEA LR, i, HEAESRAUNETAE THRATANREEES.)
B, fE—1WEEEER D, TR MSRaN ERNE S At
IEHECEMGEE, FAESMEREREE MR RNER TEE, X5
BRI B EE. (BRIEFRMER, BTHHEENER, THELHHYHE
EIER AR T A RERET o)
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7.6 ?ﬁﬁf&ﬁ%_

FUHER L EELARE “BRAN". —KASE, XMRERENES
EMEE R MEARFTHEMIES, FES—TEEERFE. BTN
ATFERETS, b ATEAMET . hEREAIXMEZHISET
AR, MENMAEBXR, BAIRERETH LHNFTUEXHEBEC K
Mo Ak, EHMHMBRTH LBAEFTHTFTTHER SR Z A L&A
HE

BENTHREFLNFETEHEZHREE “— ARV X—REHFZ
PR, HP—PMRARE: B —FWmRaENRENT R, E8 5 —
AW R EEE T —F U Sim g2 NGk (Signal, 2006).
AReRBEANBBEE, REHFERE 12 AFRESH, XISFEME T
K. YXMENE—AHEANN R, MR —EBRENKE. 5R
£ 2006—2007 F [ X— KBV SARMAE , HZE 2008 FrINLSTHE =
TF. MTHEEBHPMS, 20084F 1 AR—NMEBR® LW A (XA
H, BEPVARITHRH A 5 HE A& F B T REMEET T RS EE
SARG. RO THDZEETHSREZSE, ERBHERS
HRMEHNFE R DB KB B . 2 T SCAE 32 3R T Aol B2 i ek R Ak ] B i 2
RAG TE KW E) . B 7.6 £5HH T — AR SR [B] JACHS .

7.6 E&R—B B

X R T AAFAELE R 600 A LiE R — A ol Rt Holkc s Ry
MATLAB 4%, &, (% 4% &% Fo # 4% T ¥4 M epchan. com/book/example7 _
6. m F#.)
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clear;

load('IJR 200801317);

onewaytcost=0, 0005; % 5bp one way transaction cost
years=. .

year(cellstr(datestr(datenum(cellstr(. .

num2str(tday)), 'yyyymmdd'))));

months=. .

month(cellstr(datestr(datenum(cellstr(. .
num2str(tday)), yyyymmdd'))));
nextdayyear=fwdshift(1, years);
nextdaymonth={wdshift(1, months) ;
lastdayofDec=find(months= =12 &. nextdaymonth==1);
lastdayof]Jan=find(months= =1 & nextdaymonth==2);
% lastdayofDec A 2004 5 F 4% ,

% BT vA4E 2004 M lastdayof]an + #)3%
lastdayof]Jan(1)=[]; % # & & A~ lastdayofDec /& # lastdayof]an
assert(all(tday(lastdayof]Jan) > tday(lastdayofDec)));
eoy=find(years? = nextdayyear); % # ¥ 354
eoy(end)=[]; % L—A#H#HRRF K

% 4% eoy B R L5 lastdayofDec B £ Ik &2
assert(all(tday(eoy) = =tday(lastdayofDec)));

annret=. .

(cl(eoy(2:end), :)-cl(eoy(l:end—1),:)). /..
cl(eoy(l:end—1),:); % il i %

janret=. .

(cl(lastdayof]Jan(2:end), :)-

cl(lastdayofDec(2:end),:)). /cl(lastdayofDec(2;:end) ,:):
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71 Aol #

for y=1:s1ze(annret,1)

Yo RS H F TR E

hasData=. .

find(isfiniteCannret(y,:)));

Yo ARAB AT — oM R A

[foo sortidx ]=sort(annret(y,hasData) , ascend’);

% EANT s (decile) B F RKG R E T+ o EHKBEER G
i FE

topN=round(length(hasData)/10) ;

Yo A B

portRet=..
(smartmean(janret(y,hasData(sortidx(1:topN))))—..
smartmean(janret(y,hasData(. .
sortidx(end—topN+1:end)))))/2—2 * onewaytcost;
fprintf(1, 'Last holding date %i:Portfolio

return= %7. 4f\n’,tday(lastdayofDec(y=+1)),portRet) ;
end

Y iX 2 % L 4 b

Yo 3JGH A M 20051230 Ak B = —0. 0244

Y WG A M 20061229, 4k & F = —0.0068

% UG HA M 20071231, 484 0 & = 0. 0881

X—BHAFRBTRXES LT ALEH, F— /=2 assert 2, A THEAE
B EAH

function assert(pred,str)
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¥ EATI A M 4E A, ASSERT 43R 4% .
% assert(pred,string)

if nargin<_2,str =';end

if ~pred
s = sprintf('assertion violated: “s’',str);
error(s);

end

% =/ J A fwdshift &, 5 lagl R AR, ZHF ot iE 55 R4 hH
wHH—Y,

function y={wdshift(day,x)
assert(day>=0);
y=[x(day+1;end,:,:);..

NaN % ones(day,size(x,2) ,size(x,3)) |;

i, AARHT AP REFTHFEK (Heston and Sadka,
2007; A M lebl. uoregon. edw reg/ seminars/ seasonal072604. pdf T #j) .
X—REEEFREE, ES T HAEAKBEFXNAVGRFNRSE, |
I EEFFHRNEFXHLSiRENRE. IRAURHEAK, X—
REGAE 2002 £ Z BTHF B F W Rl 1300, HER LI IX —HME 1 i
EFRBCT, PRATEA@EE B 7. 7 W X ARG AT, (WERBE R
Z 1 i epchan. blogspot. com/ 2007/ 11/ seasonal — trades — in — stocks.
html,)
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B7.7 BANBEFTHELERE

R T RZARI R EF AR XD K% MATLAB R4,
(B 4%, 5 5T A epchan. com/book/example7_7.m FT#.) b F&HELZLT
2007 % 12 A 23 HRRG4F AT R 500 54, AR E/AERE,

clear;

load('SPX 20071123","tday’, 'stocks’, cl’) ;

Yok B] A R JUR 6 35 3 .
monthEnds={ind(isLastTradingDayOfMonth(tday)) ;
monthlyRet=. .

(cl(monthEnds, :) —lagl (cl(monthEnds,:))). /..
lagl (cl(monthEnds, :));

mycl=fillMissingData(cl) ;

Yo & A M B A5 HEF

[ monthlyRetSorted sortIndex ]=sort(monthlyRet,2);
N HABHN—FARAKAR
prevYearMonthlyRetSorted= backshift (12, monthlyRetSorted) ; % & % H
A7 69 35

prevYearSortIndex= backshift(12,sortIndex) ;
positions=zeros(size(monthlyRet) ) ;

for m=13:size(monthlyRet,1)

hasReturns=...

isfinite( prevYearMonthlyRetSorted(m,:)) & ..
isfinite(cl(monthEnds(m—1),:));

mySortIndex=prevYearSortIndex(m,hasReturns);
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N EANTHEHRHHILRARE, F T oL RKGILRARER
topN=floor(length(mySortlndex) /10) ;
positions(m—1,mySortIndex(1;topN)) =—1;
positions(m—1,..

mySortlndex(end—topN—+1:end))=1;

end

ret=smartsum(lagl (positions). * monthlyRet,2) ;
avgannret=12 * smartmean(ret) ;

sharpe=sqrt(12) * smartmean(ret)/smartstd(ret) ;

fprintf(1,..
'Avg ann return= %7. 4f Sharpe ratio= %7. 4f\n’,..

avgannret,sharpe) ;

% Hrds B iE R kB £ 3Y{L—=—0. 9167 Sharpe ratio=—0. 1055

X—f BT IR &K, F— % LastTradingDayOfMonth,
CEAE 1o O EHHMA, ARAF|HEANAXHARATA N ANRE— 4
XHH,

function isLastTradingDayOfMonth=. .

isLastTradingDayOfMonth(tday)

% isLastTradingDayOfMonth = islLast TradingDayOfMonth (tday) i& 5 —
MEHAFH, R tday(OHAA L ANKRE X H B iAW True,
tdayStr=datestr(datenum(num2str(tday), yyyymmdd')) ;

todayMonth= month(tdayStr) ;

tmrMonth=fwdshift(1,todayMonth) ; %4 tomorrow’s month

isLLast TradingDayOfMonth={false(size(tday) ) ;
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isLastTradingDayOfMonth(todayMonth? =tmrMonth & ..

isfinite(todayMonth) & isfinite(tmrMonth) ) =true;

B —A T B &# A backshift £ ,€ 5 lagl R KM, 12T il F H4E

FRA.

function y=backshift(day,x)
% y=backshift(day,x)

assert(day>=0)

®
¥

}':[NaN(dﬂFQEiEE(Kiz) 15izE{x¢3)) ;]{(1 :Eﬂd'_"d.ﬂ}?; s s ;)];

o RARZRBL 5 Fio A ALSIHBE, 2 LT ¥ E F LK,

FHEC R B 2

=R S R, AT TR BRI AR

AF TR o XV B D SRR o B 75 SRR IR T SR 2 5 M AE 8l
AMMBRERZERENNELRETER SR —: RFEERI 4
AHRE)EAN S AR MARmERega), & 4 ATHRHMATUT. &

20084 4 A

ERBZHN, X—XZBHEZKN 11 FHBERAE (F

B “AEMBRNZETERS"). MFEERBHRNTRERIEFH
BREE2A R LB

ABHEHENFETESS
EEFABHEFEI Rot, RdAKNE LR FZAH 2T, 2

FT—2XHiims, FEXCHABLEEANANRNSAGGESY, &8 5K

af 8, it ik S XAk, RAAFAWAHLE, TG RBA L4 A 13

H (& H{E A,

MIgEZ2TF—ARHH) KENEIANL4H4 RB (A4H

X GO REAREMESY), #EI A2 kAt d (wBYMRE

134 | Wir%H



H, NRWTET—AZXHA), AAL kA, X—FEH 1995 Ful £
HMABAY, TALHTX—IH LT (2007—2008 o9 LELH TF
P FFHBTRARAEE AELHF 1 AT+

4 a5 (k1) RAHB (X4)
1995 1 037 0
1996 1 638 —2 226
1997 227 —664
1998 118 0
1999 197 — 588
2000 735 —315
2001 1 562 0
2002 315 0
2003 1 449 — 38
2004 361 —907
2005 6 985 —25
20086 890 0
2007 2 286 —9 816
2008* 4 741 0

* 24 QU ERIHAR
MTARERARETFARARNEGX SN, TRAAFERIALYGB &L H AT
MR QU, IRSHHXIRZRBAYH —F, RELAD
Mg £,
(AR R B KR TF Paul Kavanaugg &£ PFBest.com L& &6 A &
FHFHXHXF, KTAL Fielden (2005) 3 Toepke (2004) L ik #]ix
—XFUAARAMFYTRHER L HBXGAE.)

BT sh, TS HARKNTEE, KA i EFR N RKRSH
RS, Ak, A—1BES BERANBHIRFTTUHERERKKS
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RRSAX: 1ERL 2 AJRIF RN 6 HBEIMR KRS G2, HE4L APH
. (FEBESN FER.)

RASHENEHHZS"

B TEARALNER, A AXZFHRRAATRLE M, X#hE
AEBRMTARLLEIHN —AMARARALFTBRIHES: £2 A28 (il
FHERE, WAELEFT—-ALHB) KEHEA—46 AR AdH SN
RXHHEARALELY (RS, NG, FAE£4 A 158 (mBFmE, WK
WEWN—AKXHA) L. EEHAIN, TR L2k d 4 F84),
TREBTEAEFHBTARAER (FAUFEFIXH):

Sy 25 (1) RAHE® (£0)
1995 1 970 0
1956 3 090 —630
1997 450 —430
1998 2 150 —1 420
1999 4 340 — 370
2000 4 360 0
2001 2 730 —1 650
2002 9 B60 0
2003 2 000 =2 350
2004 o 430 0
2005 2 380 —230
2006 2 250 —1 750
2007 800 —7 470
2008° 10 137 —1 640

* 2R QCGHERLHER
ARRGHHEFHEKR, §- 78+ A2 (4 Amaranth Advisors 5
I 6012 £ ) F4k4TE & (4 Bank of Montreal 53 4.5 10 £ %) M E
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MTM. A, —REFREAZ R, LATAFEELAME QG
Ko#, IANAGHHRDAEZNG SHH—F,

* X B L FERTFL A F K46 M 35 epchan. com/subseription, X 2 £
T4, W39 M P 2AFE A “sharperatio”.

BAREFHEAN, HRRFTER SRR FHERME. #E—FHEE
fi—o, FTUAFRAMTCEHBTEIMERES EHBEIMKES RN, &
H, ROZX—RENGEZ—Z, BEdEFEARNEeMFE SN AXELE
R EFRIESRE. i, ZHFLACE, RBRXHAPLE L
SPFEXNFNER ZRKE, W ERRIOFRBMRRSHOFETER S

7.7 RBAE By R

—RifE, MRRBOEFRZIRNHEHLR (HLBMZREXT,
E5E 6 TR ieH)), XHNMERNEMMIFREFE.

ft 2R EMZ B EIE? MM EZAERNERLR? FZEHXH T
NN RN 5 Rg AP Fr g Al LR HISREE, MABRAREE
ZHRIES, BEH N BRIEH SN EMAZ 5K, BT REN R,
P 5K m FHIEINLTE, MERMRTS. &I NtHE, BE
%%ﬁ%ﬁ@ﬁﬁﬁ,ﬁ%ﬁﬁﬁ%%&ﬂ&ﬁﬁﬁﬁkﬁ%%.%ﬁ§
R LEWR) ZNATERRZS-

P BRIEEEIR T B E R L RNERRE R . RBEAWER, 25
HIR B , W RN THER RERE/D, ERMZ KT, —
AR R E ETR. Bit, RFEREEEFIERFIHRRR, HHER
HHW RS PR aRNRERZEIRN. BTEMZHRBAFE
RPRER®ER, SERGPURBMEL, "IEHANIITFKFEES, SLF#T
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R K o SR B B 2 R o

YR, KBCERIFRARBENT 2N EIE 5 K =T 1B B
tE, Lhrl, EENERMNAFTERENM 2 SR B A& L2 8 F
FBAT T, BAENX M RRELHT D LI REESEHT KA. §HE
m A5, AR, AHSPUENRS R, WAEZKBERNEZS
B EIEHE R, X5 REE 22 A 5 IR N R R fo ik
M, BzRELREETORDELRRMANRM. SETEREHR
ARFRREHER SN HELN KOBEEIAR, &35 FE R T8 XE
SHIAKMBHEE LR MB TR, XEFEUTUEXFEEN. It
S, MBI SERERZ HEIESD, H#ETREREEIFESES: THN
A PARBR A “EALATT, TN I ENEER S, RINERB AT
AR TR ALEE, KRR AW PHMRELHATE. ETRAIKE
T E MK I E IR S 40 A AR RERY

BN AR BHREAHZ A, EEHFHGEHARILT %
HEJLDHNER, NHERETEMRARBLZES o X MR AT [H
i, ZHUAEANRELGRETEBREN, EAEBZHZRANHEL T,
I 1 &2 fi 18 B B e A 2 SRSt R RE B A A 10 o I, AT s T Y 1 0
BIRmi A, EFEEBREM . RO ARG, 4B ELM
A SEEMRZNEF K. A, RHEFRENDERS TRELRE. K&
ERE o RERBELEE, & NSRRI T LR KNI 5.

LR, ERRE®BEHORN S, MRERTEERER 5B
Khrf 5. TAUKERMR H arI#EEH CHES A SRMA - M 1ER
HHRBEIES RREERE, HESRIRFSHFNE TR Sk EEMRE TR
B ABRRIN A . FrA, BB HRIEE B RE&EIF AR a T
W, {HIERARKEE W BRI 5 . SR, MEXZDER MK
FRR R, ENEFEEBARXBIRATZE.
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7.8  ESELAFELA IR T WIS A0 ?

FoTEFHE T HETHAMAXNMN A TRAAS N RMAILATFRKF. £F
Y HFRBRIGI—3, 318 T Fama—French = F#%, NI 14:E
RAAET (SRR WRERSENINEE (MRBRZREOTEMKEMTE
B ER) RIEHL . #aEid, AT DA o 52 & AL K CF s & DL
(EEHIEERSE) KESRAASHW R R, XM EUFEHEF
B, #xE, TESRE - MINBERZASHIFERRERE
B EBERASHWERFEEY. BEANMERASRAHERNESTHE
FORKE T {E, TR#E Fama—French #28Y, 1XPA 5 5% 415 M2 i A3 A1 [F] 1) -F
PR (ZREEA R R, 7 AE 8 4 95 A A b i i 52 350 Ok Bf
fi£). MEE, SAFEKNENRFASSHBRAAENIBNRBELAESES
it I 2

FEFEREN. B 6 Fied, EEMAIFLHREGT, BRA4S
MEKHMEEHKEE5E SR RN FIKIER, MARS FHREERIE
tbo BTEA, mREANRFAE A FHBGEEREE, AT Y8R =R
HEZB /NI A S, MEKIEMFRERNE, BEIUEHEREMRNERAS
FEARRMK, B¥ERER.

#iltn, PanAgora FF =&/, A]#) Edward Qian M+ (R X% 4
) (RAFERER) P5EE, REM60—40 WHEEEEHFARRILHN, H
AER R (BT B K. R AL R A KR AKE A1 0
T, SHESHEELE, Qan BHEN 23—-77 WRFEMHFEE, ¥
fif F 1. 8 fEEOATAT

AR, WHEE RS NIEERSE. Bik, & IEERZENR
FHAG MK IS EREN R R ASHITEREN, MR ISR =

BUE MeZRLE | 189



AAE, HFELRSIHRRESRANE SHKE,

AR REE, TAXESRHREETWRRIRMNESSHHERK (B
o6 B WIE). BAREKREN S HRAGERRE, MK IIEE
iR 6 A i B AT A O A B B

7.9 /&

ABPERNMARUR N —FFERR. “GIHERN". BREFR%
b, HELEMAHE LEERNEF TR LE, ZHHEFNLFELEREL
fiTas () ZHEEEWRETRZEREE., RELENBTLHERN
HIRES D ARAEMES : BEBRIEMBNE , KSR, FRaES5hENE. EF
MRS E R, FEEHERHRA, G5 .

AR —ENEENESESMT:

« BERFRSHEZRESEF N

o [MEMSE EVA M A7 7E — S RF AR ML, R fAE
IR 2 o

- MEENEEY &, IIHRAERBMELSHORIRR “FHIN"
=ilREHERE

« RPAZFANRFROBEERRZ HINE,

* Ry AZ AR FEF=4EHER 5 Laa .

« RBURIZIR T &7 LA KBRS .

» FRROTBFAINIERFZ BHAFFEEE,

» BANERE LRI 5 R 2t B KR & 2RI EA K —
ORZ LR

+ MEESHEXEAR: BHEEERNEMAHZ ZARE “MK”
HRRASC AR, MMM S R R A XK
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« AFHER, REMEMEEIE, W H TR EAREHE RN RFER =
R RMEE

s MELWPEFEE X —J& Fama—French =[H F#A, EEEK
SRR NBEMKETELRIEMEX, SHEAHEX.

o HFRBSEARSFTTA — MR FA s,

« HEEREMTERRECFES AE.

« PyE (] )3 g I L 35 A WG tF B1 T Ornstein— Uhlenbeck 22 3
EL BT 5E

- HERRSRFENGEHELZANGESHERDMHE.

o FHE AT, EAERTISEEEEE

« BFER, RENEFETHERZHRE (WHEMMN) ELE[ILF

* FmMRNETNR S RETIIRFTAERF

» WRE “KBER", SRXZEBEFEANEEHE,

+ RENESHERERIRZRBERARENKMESHKR.

o NRBA 7RG REATEIMISER B, RIS AT BRI .

s BIFNRIBEERFAGHRBESHER, LARILHFNE N
BERZAGH.

REBATEMNRZ HERBHE XERNVSRBREUOAST . XERIED
af, EZHNSHEAEMNOSFNEREX, SHRRASERIR LERIE
FE< o
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458 % il MrAR 5 REM ) ?

B ST 2007 FRERER/RAMEE, —LhHRABRLUEESL
HEBHORENPEESHERERHATH I ILHLET (RARA-EESE
AIERGE T 5#) . XEANTAWERBE R T E At ZIRFE T b4,
W% A PR 4 T F Amaranth Advisors (28 6 EASA TR &), HE
XRAE—BRG AB—KARIRAENRB, il %5478 K R Y
ZEA,

BHEBRNEVHEARZBIRVITGE, ME5FSHrksH AREL. &
K, thATEEEEMR S AZERENE T, I HeFuiD sEEEH
KBH ., XS AEENLZS AWK RMEEET, B, &
WA Z MR 5 AAMEERESEZEM S BN FE T Tk, HEE
BEER A E R RF B FE. ZEURK, K—ENI—IAREELR: ft4
X BNy 2F 5 R A R E . & FER, B REEE SR, Mk
so 3 A7 BH 2 H Py =] e M T 7

2006 4], FTMALAGZE = FEIITEIER, i 7T BCML R 5 R
2201, FBAE B CAERAVEARMBERNIRE TR 52T EMERFA ,
FATthEFERER TR B ATEAR —BRE, PLAKIREAESM—




Sy 5 R, BRI ORI, RSB bR AR (T, X TR
XEABEH T, TENR, RELATREET TR, HFAEX LR
b, ERE T 2 A — AR E XK.

Wb, XEHE AR, IMELEE 2 BEANAL T (BH
T AR — R B A R AT UK 25 R BB ) . AL T 1 12
e, 10 FETMK S RARGEE L RESHEE. YEHEH
A R B S XN A AT, BT AR 4, X S B T AR AR
Flo SRR TATIR L 2 53 ARG T A4 7755 .

LTSS — FARNEE. ¥ %8R r/NA R SR
IR Rt s TS B E RN R A, BB R
WA IKAEA . BR, MEEEELHZET, RERT EERaDEEN
. BRI B N — s B A, IR/ M R
A, PRBER A ST BRI T, TOdA ST BRI [, PRI BT 4 A
SMBARBHENEL (MREHSK), REEASEHE, KIS
Fl, BRI EABESHOARSK DT LR, XN FEELR
3 4 i .

KRR K 2 A B AT A B X IR B P B S R
B SRR . i R 25 %30 (5 3L 4 SR FI R B A FRATAF . T
e AN, 22 5 RITAFF & B R OR300 2 5= A BT
B2 . R SRR 2, (B AR5 1) AR T 5 TR Y AT
R, WTRAEREH IRk, RO 6 530k
R, SN HFHAER, OBk ATREREREC, THS (R
EASEE) Bl i R A

B4 B RTEATE A S K R BB R III B— AR, H8m
LR N & Fh A R R, B, R LB R 55 5T A AR L
LIEN, MAZLERAEHERS LI, EMEA. BAER, LR/
MBI 5, Ho R 2 b i b e S R A, o T A 88 L 0T 9 2
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%, RAIREHMBERANETHHPEEET W A H RN NISEE DR
AR, ATREEEREIR—THEREE . #atR. AAEHN, FE4
REHTAREHENTE, HAELETREEEEN—R.OMEKE, REH
HYmBz. AP 8 s e A28 00E , e o0 4E 5 0 42 ]
ERAR KRR RE. R, & 5020 R th 7 2 R KSR IS
FlEER, IREARNPZWEEEEERNE. ke, AERBERAES
mEeRELEENSYE, BTHARERESOR, llEEARMRERCE
e B3R

LRI R H A A FRN, XEEHERSENGEAE T, ERIMAR
B ABRFAME. —BERBAHHATHR, MINXAIEZERES LF
g, FHX—HK. XEBEZERPOTIT IR -TEEFE LK
L -

Britz oh, XEEHEANRRNEREERESH, SOOYEARTIE
AR N, RAES BN, SRR ETHSEE,

MRS 32 55 D] LA S S X B PR FR 7. HRBARMER IR E, BB IR §5
R HREARFEN , FREV2Z 5 B8 AT DA b K 3 5 3 naar &R .

B E, B —TREFAREN G20 RIS REE S
KMo H—PTANHEMARNT TR BN, GFHERILFZ ARG A,
MR LR DEATE . XS BE 8 ~F LR i 1 5 A MRS
BHEARZI, REEBRTAREEZTFOLRE, XHAMEL L B=E
A TR B A ISR . EEXRATHR T W - JLAESR /R e A= i ) 3 A E 38
I iX— R -

X B RRAEMNRATIER T 71 LR, HRESHT X
RENESERE. RTARIIGHE="FFHRALIAX—KER HHE
A, £ THHERRARERERITEES LEL, AFHTE R 068 A &L H
(Clark, 2008).,

H IR RFGERNKERIIHAER . W HRT - KRR R
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T, BEABAFTREZBHEER S R ITERHEER HKTED
MR BIRE FHTR S — 75 TR M5 AT AAS 52 A8 LL SR i)
EREZSH AT, A—FTEHRANAZHETARFMRITNR ZWE, i
e, fE. WBEAA, IULVEASEMAZRZR, HE MM SUFN
KALRZ

A—X, Rp—&XZ5RANHKT, A HBHEEX, Rk, KALH T
ARRETXARZ S AR, 458N, MEILERR T —
B, ITBEITEHNLIEL, MRTFEVRIENRZ ARIMET LA
AERTHEREF, HNRBEMALI, BEBE XK, KGR bk
SEMAORKVER F & 1Li21T, MWMERE Tl h. AL HthFERE
TENRE, TEARE =525 /% dn BT A A= 7 .

prifE, BiEX2mH, BAEES XL FHEPILEREE, HBRE
RHABEPFLAEFALOEM, ML RAHTBER S RERARE. 3
R, TFRRI R 5 M aF AL 2, N—JF s BEK. BT AME,
HWFEHIN LERSZEZETTOES, HRIH AR IBLEAELL 7,
HAGOsh R & PR H o

8.1 % PXK

BIRAREBHRE T —HBEAF X M MG, 3 EAERE 0% 5.
ETREMA 47 MATEH RK"

S3, %6 MOSHEENK, FEREX L. FYAARESE
B4 EMEENK, XK FREEROAR. 25, MKKATH
B SR O . I, VR DA T 4R B AT SR 2 59 IR G SR o Y
BB S, BFRBART DM, FREE, WIEE SRR S B0R. &
SR, R TR T R B IR . R b R
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i, HATLLEFREEBHOEE, X ERE RS HE AL
P EAEBEHTER, mRER—BRERZS R, TAEEITHR
sk SMCAE %, LU AFRBERILRRS. WRFEAH S SN T
MERANWF T HRZ 25, U5 HMHERUBENRZ S AEE, Wl
ABSE & BRI R PR BV PREF L. SRR %, MUUF LHRE, M ER
SRR, BABMEAEFEERERLE, EARABTEAHERL
BHFETHT . SR, RETAEREF L5 ARB IR EEXER
It AT o

SHAMFHMEAR, BAHERAGFEE. R&MAL LR
N, DEHZ R rk, HAEEd IR 2 =X &3 3e /s 80
N, SEAILAFFEFESIARFAE T . SERATNEALR SR 55,
EOMSINRERAR. HH, RATLBIREHREE (BEENE, RIR
Hick) RHES —HXEXRANMES, HRREF DA T EGH.

L, WERANHMEEEZ TE#SH, BREAFHRRERLZS
ERMELAT. BRBINTECRURBNACENN TR, NI 5
RAOMEXE, Ze— I toEZNF—E. HRORELLI T BahLR
HHHEBETF2NBEEONK, EOMERETABIMRE ., £2EME 77 [
BZEREEM, SRRV, MHESKRS M5 01k LXK H B
Hr, XEEREEE S ERAHE F1 . VR A W7 B 5 O SR B

BTEHSA —ERXAN ., EANREHMRALE, FERERBHR
MRIET. AEFEMELS I, @h—REER KA A #EbeHEATR
ERA, TR S E R AR G, HE, REFHEE
His e R shtE, BRI Sk & F 3.
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s . MATLAB e o] i

MATLAB ;& Mathworks 2 & Jf & B9 — 3 FI R 8, 2208
RUEAFTATMLZS R (RHEBENESTHERMPA ) & HR B
. EIEN MATLABAEINMA, B I I—FEMle THEF S8R
BAMARR . ABAESFFE L6 H MATLAB 88, A2 RKREEN
S FEMBEMNAEGR R, 55 H M Excel 2E17BEIMIgEAEHR . X
B X MATLAB 47 B3 51 8, LA Bh AP S ) AR B X FiE S R &
B, TG ECRGEBBEH B IERX—Fa TR,

MATLAB AMU{XR—TRIEES, EXR— 1T EEBFRE[IMNHE
HBRNEKTRFE, —ENRETIREME. SCEFEIHNEZHE
BEAE, ER—FELLTF Visual Basic MBS, A HEELEBITH
T4 FE. HT MATLABSRS T KRA AN AREUA R L T 4
(@R ERE) MmO RALEIES, kT Excel 8 Visual
Basic ZE[A I |58 pnE A 5EtE, Dhaeth R K., A, #Z7E C 8k Visual
Basic | 708 FTEERAO 75, 78 MATLAB 1A DA A —47 15 54 &t Rk 52
B, MATLAB B8 KM XA ERThRE, M2, o8 XA (W
Web MT]) WEET A, 4, MATLAB il —A L EEEE, 1




PATRZE 5 #b i ] MATLAB £l & FhRE R E R, HEMHBEBOR (K
Prip KA o B K B2 MATLAB £ 6|/)). &5, MATLAB f#% 7]
R CiESak C+HHiB5, X, HiRALE MATLAB Y& R
FXEEREFHORERLET. 55 L, AEE =5 K4t LK
MATLAB fUig## 2 C &5 A,

MATLAB fE A% S Visual Basic 8t CEESIEH MM, B, #
B4 x P TTRFNIEL

:-r.:( 1 J =0. 1 !
x(2)=0. 3;
% 3 elements of an array initialized.

% This is by default a row— vector

x(3)=0. 2;

AR, ZEERNAFTRIEN “FH” S84, BATERRAIEF
MATLAB XM A B K E. mRFRIEBRF K “” KR MNIE,
MATLABiR 2B EFETHER, XERNERRT—ME. &
5 “N” ZRAABNEMER. RBEFRERE, s ki RES
HATRIEA, HRT—MHEE RE

% assigning the value 0. 8 to all elements of a 3— vector y.

This is a row—vector. y=0. 8 * ones(1,3)

R RBEIME R, TAEREZEME (CESPEMRNT
%), BIGEHTERR:

fori=1:3
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z(i)=x(1)+y(i) % zis [0.9 1.1 1]

end

fl MATLAB #)58 K 5E7E T & 7] AL+ 43 75 (@ Hb [E] i /b FE v 2 50 1=
B, MATEFEHBR(ZIREENHEHRAMBATEESHNIRERRAE)., BrPAE
MATLAB H{X 35 &4 N\ .

z=x+y % zis the same [0.9 1.1 1]

58 K2, MATLAB i& 7] LA 26 4 [A] B K — &8 43 £ 173
WA FTHEZXMEFRHNSERSEMT 47

2
N
i
=F

w=x([13])+2([21])

x([13DRET x MBHE—-AFBE=ATZE,B0.10.2], z([2
IDRET vy ARGE - AFE-ATE,B[1L10.9], T wiHHE
RR[1.2 1.1],

[ RETT DA AR 25 53 M TR 3R 4 B T -

x([13])=[] % this leaves x as [0. 3]

EEEAINSHLEEED. BEERBAZEMAITHEEEFEH
TR A S T

u=[z([11]);w]

U IS NOw

% [0.9000 0. 9000;
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% 1.2000 1.1000]

IR Z FF AT, AR "B A T .
v=[z([11])w]

% v is now

% [0.9000 0. 9000 1. 2000 1. 1000 ]

AR DA o B 19 R 51 R 26 2048, i 7T DL o 4u 25 3% A
MR R I 34 o Bt o i 2 i 300

vliogical =v<_1. 1

% vlogical is [1 1 0 0], where the Os and 1's

% indicate whether that element is less than 1.1 or

% not.
vit=v(vlogical) % vltis [0.9 0. 9]
B b FRATATEA R T 1 A0 5 i o 3R 7540 A1 19 1 5504

vit=v(v<<1.1)% vlt is the same [0.9 0. 9]

WERBRE A v /T 101 T RIZESIA9WE, 7T LAUSE T find 2R 2K
KL -

idx=find(v<{1.1);% idx is [1 2]
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Y ER, AT LA S R FH X — 8 B R AR B 1) T304

vit=v(idx) ; % vlt is the again same [0.9 0. 9]

FIHB L, S HO AP Fab e —4Em. SR, MATLAB FEHA]
VARCPR Z 4R . XA — D ZHEEEA Pl

x=[123;456;789];
% x is
% 123
% 456
% 789

AP E TS " RAEBRZHERAM AT, .
xrl=x(1,:)% xrl is the first row of x,i. e. xrl is [1 2 3]
xc2=x(:,2)% xc2 is the second column of x,i. e. xc2 is
Y% 2
% 5
% 8

th AT LA FH X — 5 1 SR B — A B I B R — 478 3

x(1,:)=[] %% xis now just [4 56;7 8 9]

R E TSR ,MATLAB HIFF 5 2 —FF i, x B% B 2

-
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4 7
5 8
6 9

VAP TTRZAASA—ELIRNTF , WAL RFEFH, EE AL ZEA
AL, f£ MATLAB RiX R ZEEB AR N R ITEE., TEIANPIFH,C
e — R4

C={[123];["a" 'b" '¢" "d"]}
% C is
% [1 2 3]

% "abed'

MATLAB #]—A>2& WAL S AE T & Fr 58 sl 1 ok 20 L EP &E 2 (7] B B2
T8 TE TR, L.

log(x) % this gives
% 1.3863 1.6094 1.7918
% 1.9459 2. 0794 2.1972

XMERBGERRZ, b

sum,cumsum, diag, max, min, mean, std, corrcoef, repmat, reshape,
squeeze, sort, sortrow, rand, size, length, eigs, fix, round, floor, ceil, mod,

factorial, setdiff, union, intersect, ismember, unique, any, all, eval, eye,
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ones, strmatch, regexp, regexprep, plot, hist, bar, scatter, try, catch,

circshift, datestr,datenum,isempty,isfinite,isnan,islogical ,randperm

R MATLAB $RF & 14 50 MBGE T i R BRIE, AT
BIX MATLABIMI MBI TR M. ALM Ny TRAEXNRARZ S AME 2
REAM, kB, WS HTE IMTERXBATS). #ERE.
it . LM, ESAE., K. €@, $MT4 S . GARCH, £
IR FFH . WS P RIRAEEEW S TEMf. EEMANAXE T AT
Tat, RERLEHMEFTKNE, EAUIREFLZEFHVHAABCE
TR, XBERZAMNM EEEFH. REABENHL—1: H James
LeSage F AR B LF ¥ T E#f (www. spatial-econometrics. com),

ZATEfE A 2 E AU T R4, @ Kevin Murphy [ Bayes Net T
H % (www. cs. ube. et ~ murphyk/ Software” BNT/ bnt. html ), Kevin

Sheppard %) GARCH T E# (ww. kevinsheppard. org/ research/ ucsd

_garch/ ucsd_garch. aspx), XEH A A HCHF AN TREMBKNG @, ¥
BAREHEE AR SEE KK MATLAB fif F 8K, XU RKELT
MATLABzH ¥ & # IRk

RBFTEA MATLABREHC R BRAERPHIEME T KEHHF,
1% 25 ) - & AT LA ER B9 A4S AW 35 www. epchan. com/ book T #, #5L |,
BHREZHERNEANREE T N HIEERIEFEALEN, MEBIE
PEAMTY K, 45 B i) 3 i th & AW R 7t
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