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W, R, MRIEEHTE R H A 5 st br A (B U B A E B AR
BE), 458 HEKRMFER, BIFR— LK.

« REZ DA A LA R FIRK R B2

* REOGRAERE F1 g 2
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© IREOBE AR 2 K7

« PRI E bR TR E R H BN B R AH R B A 25 7

FEXF SRS BEAT VR AR [E1 B 2 B, BATET LA SeilE i — e P ok Y TR A
8 ) SR -

© EREE Mm A AE?

s EARBENEL LRG?

* BRI R R A A 1 B T 7

s BEIALEFERE?

o SREML, RBLLFEARTE?

« RRAABTRESSHEMITSN “FE” D7

SERFTAXEREHN 2R, RTUAESHANT—ET., T—85¥S
X AR 1 R H) SR EAT AR B EI A, DA PROX e SR g 2 B HL 3k

B2® FRUKTITHOMS | 25
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ORI (] I

ERRFSBURFAN—NERXHAET . BT DLED E sk
FIMT A RSt BIEE AR AR B T — A AT AR GRSk S B4 1) 3K
%, BAOERFERBNEHATEM. IHEMELNEN. xEXN, B
X SR P EE T T B R R e B M B AR Z SR, FFAER 5 R G Rk B e
EHIVAKHE. MEFSHEA A RP2OMA—F, St AR Rss e
AETEMNAN, FHEHRRPEELERETRAALEOE RHER. A
(B P A S B B A F A, R R A [ v T AR Ui
S, MO Bt SR

ATRE A A HE -G BT AR EEE IR L [ 2 5t
BRIEIRE . R D0 LAEE S 0 F W BB, O A0 Rt SRR A ) B 5 . Uk
Sh, el LA 52 B 0 B I B R A BT R B R AR R

3.1 CEHGERNCES

HHZEF & AR TEN, HhaeramktfRa. T
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ABEEEAMWRUESHR SR, FFAFENE - LACHBRAZAE
L, BRI EZR¥E.

3.1.1 Excel

TN ZTER 5 RERYMEZ S A, Excel #RBRER, &KF KL
B, MRIR24HE VB EIES, Excel WIHRERE N5 K. Excel BY3EH
FETERRBXI “FrBIFr®R". hTHEMREFEER—NrEEEM,
FRABRAEMEBRNAE. A5, EEUHPELY “SIRREE" (M2
FHNA) JLFRDAE Excel FHI (BRIEGERA T E, SN MILEILR
“FrBIFTAR” T, BNEATRT PARA 5 A i 3R A oK A R a5 1
RN 5F. Excel A —MEBR, BELER—IK i T RA& [ W 2E4T 21 1
K225, NMIBRERHERETF. Excel M ERBR LR, BHENM
NEROERHTEN. B2, EmE—FRi, FRORBEERER
4!

3.1.2 MATLAB

MATLAB (www. mathworks. com) 2 7£ KR T 1F 1 &AL #T 50
RARZ 5 R AERSE 62— ER MR ERR ¥ 4 & SR B
BILR (MR — T4 Excel X —M 8% 1500 2520 50K 217 6
M— R RARARE, E—EFEFERHE). MATLABER T HZ &%
MG TR R B, IR 5 AR B L R — 2 T UH N
BEME, BMAHBANZRNEFRRERF 7. (RUHEAZHHEFER
A E RS SR — MR EIT, WRAHMEEESRLAR
FEEMRB. RO 7.40) esh, RMETUARFNWETHKE
MATLAB =751, HPREBEHENEAZD T5HRH (Bl 7.2 F
AB S HhEREERE— M F). &G, MATLAB w] DLAR 75 {5 #h 75 )
FRREMEER, HRHHERRARMKERX (FRAMEIME), §3.1 &

B3E @ W | 27
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T X—d 2,

R MATLAB BRKMFRELR, L LERREHFH (EON
FHRADGERXH), FAHERRTAES —A 55 8K B3 R2F.
MATLAB f 3 Bk 5 78 T8 AT REARXT B Bt . — A8 DR B E 1 000 3
Too A EIEAFHFE MATLAB HER A, REMERNREHRS
MATLAB + 43 A8k, fn:

* Matrix (www. omatrix. com)

¢ QOctave (www. gnu. org/ software/ octave)

« Scilab (www. scilab. org)

XEFREEOMEAEILERT, EERRHN. YR, KHES
HRENRESE, ¥ MATLABRENBEFHFREFELESF. (MRETLE
CHRERF, TRAE=FRENRE, hRAFERFENORET . HX
HERE, MEATEAXNBEFESH—1TEERS.) MATLAB 55—
AMNprER, BREAHTEN, BEHRRAEEEAIPITEE. T, FEX
BORBEEINE, PREMEMEFESHWE - M HMINHITESL. AR
MATLAB X865, HXHAHHEERMZ DO ZN M. &
A, T HATA R A ER MATLAB %, FEAEKRH
xt MATLAB & & 6 N4

% 3.1 B MATLAB M M 5T BN & Rh 4013
MATLAB RAL4E A T FHF, ARLERN TIXA#K., TERZA
MATLAB At WM 24 & M Z 5 £ #4412 8694 F .

clear; % BB ELHEE
symbol="IBM’'; % #& Z4X
% BERRA

historical PriceFile=...

28 | Wi
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urlread(['http://finance. yahoo. com/q/hp? s=", symbol]);
% FaMAENETAKA

dateField=...

regexp ChistoricalPriceFile, ...

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

Y% WAL AN BT

numField=regexp ChistoricalPriceFile, ..

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

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

N HBATHEEA KA

dates= [dateField {:}]";

numField= [numField {:}];

Yo H#mABMEF LKA

op=str2double (numField (1: 6: end)); % F&MH
hi=str2double (numField (2: 6: end)); % & &HM
lo=str2double (numField (3: 6: end)); % FRAKH
cl=str2double (numField (4: 6: end)); % M &H
vol=str2double (numField (5: 6: end)); % A X ¥
adjCl=str2double (numField (6: 6: end)); % 8% d & #

X ANA2 XA T A MK epchan. com/book/example3_1.m FT#, A F
& Ao B AARR “sharperatio”. &R RINBEFHE—NAR: B4
WR—ARMALYEZEL. OTREVMEZ LG AL BB FEF S AL, A
A4 A MATLAB# % IBM &% L A KB H R+ HA. SK, &
A2/ R A MATLAB XA BT hibed M L& .

a3k | @ | 29
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3.1.3 TradeStation

TradeStation (www. tradestation. com) & £ EEA 5 AR ARM
g, RUEERSLDHNIRSSFMEERN . BT B0 AT AT 32 5 11—
HRFE. XN FENEERDA:

« ¥ EESRAHTRMAFEG LT EEEE, R A Excel
5t MATLAB, B K ftutth 77 55 F 40X s 508

« EXREFHTENE, ez BERE—-ZF T8, HE¥E4S%
ERELEH.

XNMFERNARZAET, —BAXNMRGNERES TREEF, BB
ZhBRIA TradeStation L . A, TradeStation % FiE S H A aE#
MATLAB XHEH RS , WA REAER 5 AL @ A% s
B, A, MREER-AEBEFRAIET - F50 R4,
TradeStation t{F 2 — P AL

A EAELFs TfEHh & A M i TradeStation, fif DLt A 4 H H
TradeStation FE4T EI A FIF T

3.1.4  RvmE0E5

WMRIRA RBHW S, ATLAE K LY A Ewm B, T
TR AR5 T 5

» FactSet’s Alpha Testing (www. factset. com/ products/ directions/
qim alphatesting)

* Clarifi's ModelStation (www. clarifi. comy’ ModelStation-Overview.
php)

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

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

* Logical Information Machines (www. lim. com)

30 | #irxs
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» Alphacet’s Discovery (www. alphacet. com)

X E &, F& H H i Logical Information Machines #1 Alphacet
ummwouﬁmEW%%% mwmmmmmmMmmwwﬁﬁﬁﬁg
EREREEAT, BURKKRER SR E Z 2, Alphacet Discovery &
—MEETHIER R, B, ETHEE% I BEENRMKL KL BT IhaE
HIH= . BERThaRAEF 3K, ATAERITT, KR, INCF Mg Lt T
MFIZE 5o B 7.1 Bhi— 6 Discovery & [EI 0 #11-,

3.2 ARSI D) S B

QR SRR B S M v AT — A 75 B R R S B R SR, S B AR
A2l Google M F X KH . IR WEF LI, ATLASRE]A D G g% i) 5
FEHETRR RN EEIEE (Flan, =R “RROMTTH AN
R EEEE") . 3 3—1 B T XL RF AR B 0 b Be A A 80808 e o
HRLE R GHORARFE T . TME T AL R ROBEE, w2
. EHH . FactSet, HFARKKEM Tick Data, REEAILFHAIREE
W SRR R B, (R X SR R E R R A A SR TR, AFED AL

B AN AG % FEVEE .
#3—1 AT B o G s # i
F IR = 7=
S H %
Finance. yahoo. com % %%. 2 & g B #% HEERE. —KHBET
#H— KR
HQuotes. com ffH . 5 Finance. yahoo. com ¥ HFERZE. RE0FH
AFE . T % HREE ¥, TIRBE A%
CSldata. com {8 . Yahoo! F1 Google ]I 2% A iFIERWE

#o Al FEERABE

wawm B\ oW | 3
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gk
KPR i & fBk 5
TrackData.com &, FHELBEHE. I TR FAHERE
ZHRE, REEEAEBIE
CRSP. com A% Bit, BHAEHR K
| A5 F 2098
Quotes-plus. com  {EH ., A F#H % K%
CSldata. com EHd
M H 48
Oanda. com %%
R H AR
HQuotes. com @k H NI B A K
BT H P9 B
DTN. com NxCore =2t 3% | LHEHIE &5t TITHEHBIESE
SN H R BIE

GainCapital. com %%, AREKNBIER®

REELRM EFREFERBFELIRBENRBELDFL, HEME
P B B R FF R R S R AR, & TR T AT . X
FEEHERRFANKRENZ SRR EHEE (ETF), FEEEX
LA TTTH

3.2.1 R A5 U B B B R4 ?
—KAFEBRNHE THHFERE, SRISFANE (NEEHD 2,
HALTTRE R /NS, Hen 0.5, ¥ N/ANF 18, AIRMASHF), T HZAH
FrEBEMENZRE L VN, MY, YARERER TERIRA I T
MRE, B2 THZAHWFGRENENZTE L (Close (T—1)—d) /
Close (T—1), ¥ Close (T—1) £ T HAI—% 5 HHKEMNIK. &
B, ABREHEMER, BERE-AEFRHARKE T, AERE

32 | wiLxsn
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MEREARGEEAE. XRBERNO—MT R, HRMEHEX LM
Mo (BRWZEd T, BAURIEAZNEREHNMRELHER, BEK:E
Eo2TM.) MRANFEHEM A, REHRTENZHIT—H K
WRNMERD (BREEFEFNTHED), IREZIFR—IHEROZH
B5.

BRUSKGFR—NTHFEREFBREOLEHEE, & WO E
— M EMEESIFRERENHLEIEE (M earnings. com), RJFH
CiA®g, MXREFHMEERDHENTIE. L TH6l.

Bl 3.2 SFEMRERFHE
RAEZMAKAIGE, —R ETF, & L&A S, LAKE. 2005

#6A9H (BRE), 1ERSHFHFA2K. ATRARRIWNEEALLNA

M CTARKREYM 2 H45 T &K IGE 5 £ #4 Excel £38) .

B &M &M RAKH WA
2005—6—10 73.98 74.08 73.31 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

200546 A9 BXWHMEE ToHmERL AL, T N=2, Ait
HHBRLEL/2HT, ATRRAEEOMHE:

CE F &M R &4 RARH B 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

MmOk LA, AXEHKANSREMBL R AEE KA
HERR—H, XABH200556 A9 BZXELEARE, HEMSZT
HEBAATAE, FRAREAERIARLE-AET, HKEAXGEATHA

W3® @ @y | 33
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HiAEABAFHRMR, ATR2005F6 A9 8 ZE 2007 F 11 AMAHK
B, W—X 58 AAESENZAERT:

& H & A — Bk & H AR T
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 0. 32 92.2 0. 996529
2006 —3—27 0. 253 94.79 0. 997331
2005—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

G Excel v A A L@A EHAX, AR ERALXBATATH
REAEXEH R HM,) REZETFH 0.998618 X 0.997488 X -
0.997214 =0.976773, A -F 2005 % 6 A 9 B X — R R Z /5 RAEGH

SHApE Bth BB F L 0.976773 X 0.5 = 0.488386, & A FAH A
2000556 A9 BZMWALZALGNE., ATRAAXERTFH AL RGA
=R

H Ei- il & AR e
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

VAT R 2007 511 A 1 B HE ey %)E HE.

B # i<y x&f RAS KEH 0 AXTE RAEXEME
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—7 145 146. 07 144. 11 144.11 58 000 70. 38
34 | Htfei s
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TR, +AAEGALEKENSRELY —HK (BEEAKRE DA
EEMAL), HR, Ak AHer, IGERATHRIAATRE, tE
XHAATHHF, ik, BELGHETRLEZE LR PHR—H. KRTR
MMk, REHGSHAREF AR RETAE, FE5IMHRELGK
P AT EL

3.2.2 BEAKAFIERE?

FAVES 2 BEHEL eI XN, AZ=RE, W T—MEPEX
i, EFERENBIEFEMEL T &R, RELERE. gBRRXNE
MER)— R g, B OO AT A T B A9 i R AR O B .
RAEFRERLT TITARERBER R, BUA T 7] HR R 6 R H I 2055
BRAFEREOBIEE. H—MARKFEREZHOTER, A
UL AR X SR AT, XA DA K% 1 R B SRR i BEma 45 2R

B3.3 TEERE A DS B L 5806 F

HRA—A “EREABRE” HRARS., (B4 IARLABAR
KMARRED BREFA 1000 R FHARKNRE T, FMAERN
BEAKN 10 RREFBH—F. wREUBAEREERE, FHALERLT.

iE H KA 2001—1—2 & & # 2002—1—2 4 & Hr R
ETYS 0.2188 x 0.125
MDM 0. 3125 0. 49 0. 49
INTW 0. 4063 x 0.11
FDHG 0.5 x 0.33
OGNC 0. 6875 x 0.2
MPLX 0.7188 x 0

GTS 0.75 x 0. 35
BUYX 0.75 £ 0. 17
PSIX 0.75 x 0.2188

w3k B W | 35
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B MDM $t, HEAuprh g R aix —FRARRFTT (FEFEZBKMAKE
RBFES), %20025F1 A2 88AKEN. REMNER2002F1A2
HRBFHRERIGME, E—RFASGFKBEERL—42%,

WwRBEEAAEFRE, BNUERL BRI —FAMARTHR
Z, ik PUATRE:

HE H AR 2001—1—2 M # M 2002—1—2 K H&H
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

E2E, OTHEPHHZL “FBE” TROKREZ, B 20024514 2
BAHAKEN. IARTALS 5K E TR 388!

Whl P, Ry ErRkSEER 2%, ew TAERENGAE, K&
F AR A5 A 388%

3.2.3 SRMEAIREE . BAHr?
EILFRrARENHEEY, &5 SEMOREZTRTHE. |

. XEWE, MERORNEANESRTREN, hWATRTERR,

Rz, HTFRMHMTHESBR M. GXPTRER FE h7E & @ i 2 i 54

36 | #ixH
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WHERD, RERHRE—MESLEEENHHHFRER, EEREE
WRFRMRE . BN RAEMY L&A RERE) Frbl, SRR,
R ARAT R B G AN T RE

HL b, ARFFET OSSR T8 S R R BRE E R
Frig . WM L. BhXEH EME AR B ARZ BT (MALUEF
RBAT), WARER—MUFERA XEERZ BT ENEE MK, HX
B AR, HR AR th 5 o A AR R B B SR A T AR
REmt, XMAE. WA ZEFERN SR, BEHthR&.
R E/AN, BHYEE BRI E K.

MEHR R R BRI, M HETES. RERNTERLE T
Hitta. aRIRA R SR JFa . WM sdE, EnUE—
TARAEKH G (MR REN S S KRN ). X B E 4
MMREZRE G B ARE. —Ris, nlESHERTRTTSHEK
FEA XK. ARIE, BMEBEAS AWM.

3.3 kgiER

B35 RAERS A S BIsbR, 7036 M iR, RAR
B IR T A AR ERNA, EHEM2 . %5 52 8T8 b
i, REEMHAERE SRk, &, ROPRARTEYEL
U i AN B R B AR, Bl G SR X AR, REAL
B T S R AT B4 B B, LT, S A4
77 B AR R BT VB 7 e 28 R ATAFR SR (40 1 AT P %)
ERTAF (S BARAAGNTHNE) B2 GRBERTHNHEEH
B, 4R RS E T R R K AR R % L R
Wk, TiAEbRAE RSB REAR, EX ARSI ST R, LR k%

w3m | W | 87
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B GHE2E) Bt aE R o

FoENBTEYHR, BABRKNEKBEHNES. AFEEE
Excel f1 MATLAB /i, $&H B b3 o 5 rpag— e 407 A,

IHHE RN, EEZHANRBLHADIRBN—NHETAEL:
RERENRTHEAEHREFTRELTRRKZ? BERXRRTEN. KT
HHASHAREMAEREXNIES, WERBRBEN, HEd AR
AN (FRBERIE ), ERIDN AT AR, R, RIESRFEEBTS TR
F R re TR RA R, RERBEW DR (AERERBEFHFR)
AR, TREHER ree BT, ATHREELEOEHRERRR
R+rp—re=R, HAXFRHTEF, TLTLABBKERNRF R, AFxX
TR 22 3k ~T oW 25 BN AT

R, —NMRARBKTHAZ L YER HRBOBEERERAK, H
B B R R A SHR R, —BTE, ETEEERN, XY
P o B el N L B - s M v B <9

TR E LR RIEE A 5. KB ERIE I T 4 16T Bl
. B, FIHWE RS ABRERN 12 &,

SR, FHWERFEERMHER— K. XE, R AREREF
BIAAEKH (Sharpe, 1994), UL 25 F AR AE 2 B 2 H W 25 T AR dE 2 B
VIZRE, TR, ShEYhRpE AR S ERNVI2F,

—BE, BREARGNROKENT, TAAUE1/MH. 1 X,
1N S, EEE PR E ., rfEZE D RN K F TR, BaAJ%
HH-FEMRHHBE N-. AR

B SthR= /N XEF THEELHE

Biltn, HMgRIAEALUETFRZ BTSN R (FERIK A 9: 30—
16: 00) #€, BN FAWEERN R, BANKERIFEER s, WE
HEEEERNY: V1638 XRs, HA, Nr= (252AKHH) X (6.5

38 | kx5
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—RBHAZB/NR) =1638, —PMERWERHTRERZ: Nr= 252X
24=6 048,

B34 HEHAZLREAMTHPERBHTL LR

SFERE—ANXTIGE #5% % kK. 2001 11 A 26 B k&M £
AL BEHFHAH, 2007 F 11 A 14 B 2kA&N T, BEXAHALRR
MBAFS AU, NERMETERFEANNIGE 4 HF M4, RAEH
Excel X # IGE.xls (R 2 %A 89 5 4 B XL #). & A Excel &
MATLAB #) 4 B4 F .
1% A Excel

. THROKELE A—GF;

2. AMAFAAATNATHS (AKBHFHE, &8 “TA
BARR” $igddn, &4 A F “ARMAAT Lk

3. EH3 £ A AMA “= (G3—G2) /G2”, #HH Bk #H %,

4, it H3 2 M, NEEAKETAGEE, £ H 769 %7 4 H3
$ e kit IGE ¢ Bk #

5. AHI £ 4B RMmA “BkBEER” ARG

6. £ 13 £ M A “=H3—0.04/252”, #HHARBMB KA E, M|
RAREH EAHHF AN, —FH 22 H8;

7. X BEAK, REEARLTAGZE, #1769 7 4 13 %
A kT A ARRAKHEE,

8. AIl B A AMAN “BMAKAE” A

9. f£ 11506 # 7. # A # A “= SQRT (252) * AVERAGE (I3
11505) /STDEV (I3: 11505)”;

10. 11505 £t B~ 4 R B % £ “0.789317538”, EA LR AW %
HHA Rt L,

AR AMARSE LA C 2 HHF 88 F &% epchan. com/book/

w3 @ oW | 39
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example3 4. xls,

1% M MATLAB

Nk ItkzMeHEE

clear;

% M "IGE. xls" i A 238

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

N —F (B =474 RRXH B XA mm/dd/yyyy.
tday=txt(2:end, 1);

Y64 B 1A 4 X #5464 yyyymmdd.
tday=datestr(datenum(tday, mm/dd/yyyy' ), yyyymmdd') ;
NEBRBEFHSHLAEIARNSA  FHAARMEDES
tday=str2double(cellstr(tday)) ;

Yok —3 ARG A K AN

cls=num(:. end);

Y ¥ tday 4Bt 18 A A HE 7

[tday sortIndex]=sort(tday, ascend’);

Yo 4 cls 4k B} &) A A 4k 5

cls=cls(sortIndex) ;

Yoit B gk &

dailyret=(cls(2:end)-cls(1:end-1)). /cls(1:end-1);

VAR R R R e #) E A AV /5 HF22AKH B T HARTKEE;
excessRet=dailyret-0. 04/252;

Yok th 25 R % £ 0. 7893

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

MATLAB 4% # 3T ¥4 M & 65 &~ A W 35 £ F #& epchan. com/book

example3 4. m,
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AAESETH PHRRS, IARBHITBRAE TR £EA
IGE W, MEF FL£ANF AL RARKIE (SPY) #4784, 2007
11l A4 BRHFXHALRTFL., ABEMZ TR SPY i H4#E, #
# # SPY. xls X4, Excel ## MATLAB#& Al ¥ 35 L &RA0M, G%
Pt RS
1% A Excel

1. % k@89 7 sk ot SPY. xls ) 7] % B X F 5 34 5

2. % SPY.xls 6§ G 7 GAE B K AN, #05 3 IGE. xls &
T30

3.KRE]INNHNAHRATE A5 —H., mRAR—H#H, LAKREA PR
M, BENBEAMEZTROBMERZTAR — B HEEH A HHE;

4. AR MG F EEKFHEBKAF;

5. £ K FIW &4 “BIHE R MR E;

6. £LF, HFHAK&GZHFmR2, FIAEHRMAEARS B FK
BE (MA2ARAEAT 28T A);

7. £ L1506 FAB AR A AP RGHGE LR, BREEAR
“0.783681”,

1% Al MATLAB

% 4 k4] MATLAB & %

N FEHIENR B TR, B L IR SPY. xls A7
Y% K &4 SPY FRKBMNHMF LA “SPY BB £

Yo BAKSER (RA2ABARAT 2EHTSL)

netRet= (dailyret-dailyretSPY) /2;

Yo My b 4 R B % A& 0. 7837,

sharpeRatio=sqrt(252) * mean(excessRet) /std(excessRet)
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Bl 3.5 HEBRAXMBEMEKEBE

s A LaMIETHPHERS, REALTTERARSAPRK
#yl, PV EREEDKENTE “FAREK”, FHX-R AL,
REGOFRXERAKEER, (ARRKBEEBEX AT SRELEPRE, 5
MAMBER—He, BASMERMBETRYE “1+RARKEER” &
RRD AT &HALE, RMNKTAFH bz, RXBAPRKESEN,
1% A Excel

1. £ M3 E2AKAHA “=L3";

2. E M4 EABABMA “= (1+M3) » (1+L4) —1”, #HHE%
BERALEGERKER, U FEHEMI], FRARBHERLLK
BE, FRMRZFIRE—NEAL, FXFFLhH “BREBEER";

3. EN3 £AKAMAN “=M3";

4. ENL 2 A AMA “=MAX (N3, NO)”, #H B XX HiL &
“BARAAR”, BAFEAE NG AMBZI RS AL, HXH 4
2A “BHAKRER”;

5. £ O3 £ ABAKA “= (1+N3) / (1+M3) —17, #+HE &8
MAE ek, Byt F 05, F3 Kebeyiksk,;

6. #£ 01506 £ A# A A “=MAX (03: 01505)”, #H+HE% &%
Kk, R4 0.1053, BPR KA 10.53%;

7. EP3 A ABMA “=IF (03=0, 0, P2+1)", #+ 5 S a3
. #HF R PI, RARBGHE, HMBEFRE —NETH;

8. f£ P1506 £ tis M A “=MAX (P3: P1505)”, #+H K% 0%
Kz, IMERBA 497, PREBBPL I7TAXHE,

4 A MATLAB
% 4 4 MATLAB &K
% Rl s %

a2 | juxs
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cumret=cumprod(1+netRet) —1;plot(cumret) ;
[ maxDrawdown maxDrawdownDuration]= ...
calculateMaxDD(cumret) ;
[ maxDrawdown maxDrawdownDuration]=...
calculateMaxDD(cumret) ;
% RKHzk, #rsREERZ 0. 1053
maxDrawdown
Yo Rk, WS REIEA 497
maxDrawdownDuration
E2E, FRERRKRAAR T F8HAF “calculateMaxDrawdown”, A %

P %
function [ maxDD maxDDD]= calculateMaxDD(cumret)
% [maxDD maxDDD]= calculateMaxDD(cumret)
Y% ERRKH R EH R KMk Rk Kk h
% &KX O,
highwatermark =zeros(size(cumret)) ;
% WA A A 0.
drawdown=zeros(size(cumret)) ;
% KR KA 0.
drawdownduration=zeros(size(cumret) ) ;
for t=2:length(cumret)

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

Y 3t B & B sk (AT &K

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); % & kK &k
maxDDD=max(drawdownduration) ; % % % 3% 2k 31

X A42 B L4 T &£ epchan. com/book/calculateMaxDD. m F #. B
1P EERKBEBNLITT RABE R KLY,

046 T T T T T T T

05

0.4} % 10.53% B

MELETTEN

497 RERIIERER
v W
0
L 1 A 1 1 1 1
0 200 400 600 800 1000 1200 1400 1600
K&

B3—1 63 4mMRAEBRMRKEBRY

3.4 G ULAS IR0 R

ETIERENPRBERETERER S, HERXER G FHKE
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2, FRopEi. HENEEERSENE UGS, B3R ERESH
e HRlSEMS ENTERENIALRZS) REWHE LR, HA
C&mE, FAAFARRESESRENYSES. A, £ 25
G 7] 4 55 ] U A2 P DA B A0 1A 49 i 38 5 SRS ARG O 6 DL [T BBt o BT R
hERHE REE R, DARMB e,

3.4.1 HIMLIEZ

HIRERBEAR B TR ZFENGEE. flm, “7 B &EMK 1%
ZHFENBZE" MR BN, MARREEZ, EoAEYHHEkEm, &
AETREAIE H KA 80 Xan, fEF & 8EIEENERKN RE, Ki=E—
METHEMERMEFIINEEREIEUNZ BES, AFEFIRRE.

BT R AT AR ZIR? (A “ e B S0 B0 R o SR A
5, TABRERRE. HEEEASIERE, £ HEBIIFHE. &
firy B KX BFHERN, RER “E—" 25 8R0S LEE.
(48R, R REE R 722 5 JAPR 45 AR b ke, AR JC 75 6 A e 208 <)

5/ Excel 3 “BTWEIFTR" MR FEb MATLAB 3% 5 7 81 L iR
%o BATE Excel FIRABRAFIIE BN T, HRE N RITKEDN
ARG Y ATTZ BT8R . Excel BT &R BRIhEE, TRALER
MNMEREEEERAYHEEREZSESHER. EHFAXN TR,
B AP AR ERN RS R R ER.)

BIEEH E, AHEENUEFRERA T RILITMRERR, AL
WIRIEEMY . AR R, FAHRAEH MATLAB (IR, &4 31
kX E PR R R A AT DS R s TR, B ST
AXH A (BERXHEERFERERVFAERELT). REBBRRE
N RE P EEEE, mREHBEFNRE-RKE T H, BRENEKE
e E—RBLE T—N H, N APZ 10 RE] 100 KA, HRETE
MEFHBEREAND—NXH B, BBRXH ARG N 1T, IR XH
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A 53# BRITE (R¥) MR, &FE—XK¥A T—NH. &5, LK
S A FISCAHE B oISk~ o AR Sk~ — B, i BA [ AR A A A A AT
W2, BIARHIFBIE, BRISTA—BERE, REB N KBERTH
BAR AN T X A iSSP R . KRS 3. 6 R BX N MMA A
ZAipUR

3.4.2 BRERim%

52 FARB|, KEEtHh e BRI R B S5, 1 BRI
fE L StE T ARG, BOAKEEMmE . T H a4t m
MR, BT simEI R SR, meSsp, By HEnEiEs
AR, B XA FBRLE N E. SR ERIEE L, HAN SR
M. RERENHESETLLEHE 20 #2249, B RGRE+HF 0 HE
AEA TR, oAb, WREAETE 2 TR d REHR, &
EJVEIHBEE T RE th st M. s BERmRED, 2 SRR F B A
VB SHRN Z D,

WL, ARSI FHEN A2EE 5 A2, aFngen
CHRME. FrA R, BHYIRSEREIR, o, FARFTA B BT i
ZARHSHARIE R . FIHF R R E S M E RN, & EmEi
EVREERE, MEFEEZRANES. EARARE. X REKRE
RMERE. EF, XA ERNE S R, XRRARDR R
. Mt EERIXE AR, JLP AR e e 2 MR BRI ZE, AL
75 13 AT DA B AR X P R 22

HEaE

PRI REATLER, ERERCOEHSEN K, &
PR % i B AR . ARIELIG N, % e AL S BT & EHE A
B, RERDEHBHSHE 252 % (—FERHREN 152 Ko XMEE
RETEMETHELR, TLRBLEHE). S, EN=281KY
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AZSHE, ELEA=FHNEMREE. WRESHZHHEM, WED
FEIAA (2527390 4F) WA HEIE (BRZH5HE 6. 5X60=390),
EE, MRR—-ANHXGWEFERT 7/ AN HEES, LRt
HIXAN=WTMERHE (BAZHKRE2]), REAVU=2HHEUZA
L2

RS

e s BRI E R R e m o BB, e —BUROE TR M. 1
BEAN, SHEMATESREERN—BEE (Rh “YI&ER"), if
BRI P E R G —BEEE (FRoh “TKR") . (FMRIEEBNRNERK
%, HEBIERAHE, WEDVHA=52 —0BESINRK. NIGRNRNE
Bl E-TRIANSERNRE,) AEEBLT, ETIHEERNRILS
BoFnpe sk, TR BRREAN, A Kbs ERAEMB X — [ B
FEMIVSEBESE. O, RAURGFAEZETIRREZ, FEL—FTH
HH DS

HESBRCRE™H . hEEROBEARIMNKRTG . XM EES
ESBORME N TR, REREEIRREEZ. (1 “EEK
R HIER")

EBYEHERE "

REAZ LM RKLE, RAETEHRGIHHEE “EH
HEMAREARK”, O TFTLAGRETN, LAAERIESHRAMT.

BER, AF#AARERELXIHERAGEXT, FFRAALRCLE
T5H, rROSHAMBLEINZANOHRPIAZECRACH ALY
WA, XARTHRSG, AEHLSAANAZEAKRE - ABHDHE 0
PHATHEMKAL, BiethF . “BEPHBALHEA ERD?” X H R LR
FEE, KA, B ERFREZ—AMALH, ELAIBRYAL R

ey
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AABXHBBGEYET, RBRS 5 HAHMABRE 6913 R
B (KFEEHBE). B, SRALGEBEERRR O EFLEZ DL,

(&, FHALFR—ZARERADH LG RFHGSHE. EF,
EREAATRARASBESEMAFHRMIHRZE.)

A TEFT—&4, A ASHEFHRA, A4 H AR
XFEE, ZEHTELRNRERRRT. B, AFEHFIH 7.1 FFE
BREHBERNZN, RACHRIERNALHB T HBA, RELBHEUL
ALERASHY (REKNKTESET —L5%, FARAEMEALGA
H, MANEAAR), EZIMIFF, RELAANLSHIAZTATA LK
HALHR? KERT Hm@R X H-F& (Alphacet Discovery) ,

*UHEROEE LT (XBRZHHBA), W epchan. blogspot. com/2008/05/

parameterless-trading-models. html,

REBOFEARNURT B, RERXHAMBRAE, M “HERES".
FM AR ENELBEBSETHEY, BRTFONRLT K. HRERZHALEE
PR SCHER RO A SN, R # AT AR BUR B B AT R, PAK
B GHREAEXFE, 5 BRFMTEHERS.

X F— AT Bl PR AZ S AT g, SRR 22T B 2 H
HIX B[R], RAHAMERERSNURKE . REARTERE RSN AR
RS, X B[R] ER SR 9 05 52 5 BUR — 14 o

#) 3.6 GLD# GDX HEX XS

A BT TR BRI BN GEFRNKRE, ANEDH - ETKS
Rk, EIHEEHRMLSRS, ERKXELLEHR,

GLD RA K LW AKX M, GCDX 2 —HFRL2LLKRE, HHGH
BAZE LY, A GLD A GDX THA THENXH. AEHEPEA
WHE 4 M ETF # X — @ X H # 47 7 # @ 3t #& (L

48 | Mz
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epchan. blogspot. com/2006/11/reader-suggested-possible-trading. html ),
A RZHE T FA RN GE LGB ESN, EREANA, GLD 2 XA
GDX Z kB R EMEHAD A, BLNGE LY DA 5H THE
GLD #» GDX Z [ ¢9 2ok b &, iR R est 5 Rkt ok T3H 69 ML, M
BEETUAS, MAENGFE LR AT RS £ XE L6 L5,
(# F X 4 7T A epchan. com/book/example3 _ 6. m T &, 2k & 44 #
GLD. xls #2 GLD. xls,) #F&A#H B4, FHRAAFINFE—MH, XL
epchan. com/book ¥ &Lt &%, T4 M “F@BR N =FE (OLS)” &
A ATL& M E )2, f& spatial-econometrics. com L % F 3T 6L T 4.

1% F] MATLAB

N mhIHENCREE

clear;

% ¥"GLD. xls" #& X MATLAB

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

YN —F (R =7 F4)RKXH B ,# XA mm/dd/yyyy

tdayl =txt(2:end, 1);

% H et A& X 4L H yyyymmdd

tdayl=...

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

N HFBBEFHEHAALANE S, FHALAKMY LS

tdayl =str2double(cellstr(tdayl)) ;

% RE—F) ARG K E

adjclsl=num(:, end);

% #A"GDX. xls"

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

N —F(KFE AT F )R KX H B ,# X A mm/dd/yyyy
tday2=txt(2:end, 1);

#awm m @ | 49
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Yo ¥ ufiE A% X AL A yyyymmdd

tday2=.,.

datestr(datenum(tday2, 'mm/dd/yyyy’), 'yyyymmdd’);
N RHBEFHEHAMARIADE R, FHALAREA R E
tday2=str2double(cellstr(tday2)) ;

Y &E—FRAEBKEN
adjcls2=num(;, end);

Yo KB W 40 H B &Y AR I AT B HE B

[tday, idx1, idx2]=intersect(tdayl, tday2);
cll=adjcls1(idx1) ;

cl2=adjcls2(idx2) ;

trainset=1:252; % £ X) %% T 47

% &S IE & T AR

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

Yo R w3 Hoi JEAT B b b
results=ols(cll(trainset) , cl2(trainset));
hedgeRatio=results. beta;

% EZ#= GLD—xt# b & x GDX
spread=cll —hedgeRatio * cl2;
plot(spread(trainset)) ;

figure;

plot(spread(testset)) ;

figure;

Y% WEFHEN

spreadMean= mean(spread(trainset) ) ;

N MskEEMATRE

spreadStd=std(spread(trainset)) ;

50 | #ikx5
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% E AR z-scores F k)

zscore= (spread—spreadMean). /spreadStd;

% EEAMAEE Thak 2 847420, X EHESL
longs=zscore<=—2;

% SmomAEABE 2B FELN MTZENES
shorts=zscore>=2;

Y SEAME=E 1 EiREEA AR, FE

exits=abs(zscore) <=1;

Yo kst sk

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

% B AN

positions(shorts, ;) =repmat([—1 1], [length(find(shorts)) 1]);
% ERANT

positions(longs, :) =repmat([1 —1],[length(find(longs)) 11]);
% ke

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

N RRBEGERC REBAFLCET

% positions=fillMissingData(positions) ;

cl=[cll cl2]; % 43t & A4 57

dailyret=(cl — lagl(cl)). /lagl(cl);

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

Y% MG EHE LBz 2.3

sharpeTrainset=,.,

sqrt(252) * mean(pnl(trainset(2:end))). /std(pnl(trainset(2:end)))
R 30D € 2258 % 30

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

plot(cumsum(pnl(testset))) ;
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% BAERTIHEAREERELTERE
save example3_6_positions positions;

X 4 lagl. m:
function y=lagl(x)

% y=lag(x)

if (isnumeric(x))

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

N E—ATERLA"

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

End

B X G RB AN GEAXE Lo Lk RARZ, BRTAN
CEAAHBEIHBEY, RLFIHR—FARGETHE, FELRMEK
HlEHEEE, AORERAO0SEFEL, WGE LG T St s b
/2.9, MRE Ly TR AR 2.1, BAR, X—WELE4E,

Rit, 9% % EH#AT R B L F 2 BRN K E L6 D g, XA
AT, BRABEFINGERRKE Eoh bk RAERTF (LFRE RS
SRS &

BEAHBERHBRAZEEAN (F—F2HRXHRA). EHTUA
THMH%T, BTX—REREZRAERSH, B, KHYRAFHFHILE L
E¥hit R K.

AN — Rl R Ao AT T, A THALB 7.4 I THEMN, £
TERESFREPHESEBTRE-T AR, GEFINEZNMASZRER
ARHHE=R)T, B, FERRXEHEARETANG.,

R, BEAAETRGBEENAGE. £ L@ MATLAB K4
“cl2=adjcls2 (idx2);” ZJ&, HAmA TR,

52 | RixH
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Yo HREMK 5H A HEBRF
cutoff=60; %0 # K &KL 60 K & H &
tday(end—cutoff+1:end, :)=[];
cll(end—cutoff+1:end, :)=[1;
cl2(end—cutoff+1:end, :)=[];

¥ oA FRAHEEEH MATLAB 2 5694 A, B “save example3_

6_positions positions”,

N ARRBBEEARBESE =T
oldoutput=Iload('example3_6_positions’) ;
oldoutput. positions(end—cutoff+1:end, :)=[1;
if (any(positions~ =oldoutput. positions))
fprintf(1, 'Program has look-forward-bias! \n');

End

B R ABK A H “example3 _6 _1.m” & 47, k& LA
“Program has look-forward-bias” #& & R4 4T &, X3 F ikl
AMRKT

RS

FESE R S BN & R IERI AL . B IR E, LA
1 PR X e S R AR R ) e MR R, SR T R AR RN B A 1| GRS N U
K L. MR ESEMBRK, 7S BORAE T & Ak SR A
K, BRIRA AT RE A RBETI M IRE

BREEREN T EHERZR. RERERPEANTELANARDY
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FHE? ZNBERIXELE, RKAAEISE FROVSESAERNER A EE
BefRUE? EEEMR, BRXSEAAN, BEENRE RSN E
RS ? BRI JIZGRE LRV SRR, RERAEHFRERK, BN
ZRA R E L MR ARMS . (EAREN T RA WK EW
W MEHARMSE, REBSHE, MRXFEMT, % TEIKE
YRINGERERT, FHFEARERNEEEBEIMRE:)

R T SHERMFE, HARREARIMUKR L SE S B &4
TUNAREERENLZE, NEEBHERESTEIARNSHEMRMAE.
XMAEHESHE EFHL, KT RREIKNE L 5SS B
FASHEEKRK.

3.5 ZHRA

BREZRR 5 MAKE R SREAREN. 82 HRETHE., K3
WA, HlemA, TghE RBNFLZFRA, HEET I MAEER
B (2 00 rh AL 32 5 AR B T o — T B L R SRR , 7B BT B AR
FRBEAMAE, XETLTRER, WA 3.7,

B13.7 XHHRASHERFAKRR

MAE L ¥R Amir Khandani #2 Andrew Lo 488 T — AN £ 6439
A= a A (T A A web. mit. edu/alo/www/Papers/august07. pdf), %
BEFHE: EAN—XHBIKRIZEZNRE, T2 —HEBKS
RIFORE. ERERXHRAGHEAT, 1995 Flk, B—WHER%
sk — HAFEFHE (2006 FH B ELRH 4.47), EMEHFLGR, A
RBEXHBRAHSAKREN, R bfofTEt, (LY —ELEXHR
HF—EZEAR—ELE, AR —ERORXH.) ENMHFRREGENE

54 | MLz

ww . infoway.io | ( )



ww . infoway.io | ( )

FTRHBRANS LG Hrh, LRTTREH % AR EH MATLAB A#4A
SR P HREXIA R, A Excel HRAEZFEPHXHHTRNETRERE
—KBAFE, T4 FE, 240 MATLAB .28 3| — N F M, B 4o fT £
JLBEARERETREILHE, LARRAFTREGHE, RAFRF
RAEFREGFIM, BAXBRALBEHET>F T, RMNR2EHF, FF
a4 TR Ak & A8 2 5 FR ok S AR & 4 .

SR FEFERR G RN, SHGE—ANAFMARERL: RERET
AFan? A5 R 500 FHRASRAEFTREL, BATCTHAIRRZ RS
B, WAL R S00 HHMGEATRAIBRTAFEL RRSTH (www.
standardandpoors. com), B F RSB —AAE KL, KA THRH L LT A
5 K6 RF. 4 T £ epchan. com/book/SP500 20071121. xls #% 3| & 4 &
¥, THERHAX LR EOH L BB, RAMLSGF 22 M FE—#%H HQuote
Pro #9# M (T £ HQuote. com F#), EA KA TARRRFEILT I
W ERBEOTARET, ARG R LH 200151 A1 85245
A AR, REal, AN, REM. REKD. KENFRIE,
REHIELAHE, FAHFHIH “Export. txt”, it A F MATLAB # 5
HRALRABIN THAGHE, EARE X TRAEN =S4 X4 “SPX
_20071123. mat”,
clear;
inputFile='Export. txt’;
outputFile="SPX_20071123';

[mysym, mytday, myop, myhi, mylo, mycl, myvol]=...
textread(inputFile, '%s Yu %f %f %f %f %u', delimiter’, ".");
% REFRELHREZES

stocks=unique(mysym) ;

N RAREL G 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};

Yo RE| L AR E M T AT

idxA =strmatch(stk, mysym, 'exact’);

Y% HRE LA B MEN T A

[foo, idxtA, idxtB]=intersect(mytday(idxA), tday);
Yo I L AR F 0 A

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

"vol');
BTAR, AREHEHBEREDNRE EXHAAGHE D)2 K%

clear;

save(outputFile, 'tday’, 'stocks’, ‘op’, 'hi’,'lo", "cl’,

startDate=20060101;

endDate=20061231;

load('SPX 20071123", "tday’, 'stocks’, 'cl’);
% Bk#E

dailyret= (cl—lagl(cl)). /lagl(cD) ;

YN FREGTIHHIOKAE
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marketDailyret=smartmean(dailyret, 2);

% BREBHRELERABE THK B FGIEH A BN EWR
weights= ...

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

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

Yo MR E EHI G BT

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

% EEwERIER 0.25

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

X ANA2 5 X 8,46 /£ epchan. com/book/example3_7. m, &, 2006
FO TSR RA 0.25, Mk REL RS 4.47, Lot eh B F BIK,
RE ARG @R GRATELE R 500 ARSI, wRiETHH
HLFE, hRLAALXREIKARA PN ERAHMER.

L@ty MATLABEAFF, H&A T =A% H K “smartsum”,
“smartmean” #¢ “smartstd”, E#HELE “sum” | “mean” Fo “std” = A
FRARBGH AN, RRADLBEEFTHA NaN L f, TEIHE
#iTEREFAA, BAREOANBAFINEFRABB 4G, X84
# epchan. com/book #ffE 4% %] ,

"Smartsum. m"

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

% =t dim # R A=, Zog NaN
hasData=isfinite(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)

% #f dim 4 K 3444, 2% NaN

hasData=isfinite(x) ;

x(~hasData) =0;

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

y(all(~hasData, dim))=NaN; % # y #F7 A T £ %2 NaN, ] y B{&

# NaN

"smartstd. m"

function y = smartstd(x, dim)

%y = smartstd(x, dim)

% 2f dim % K474 £, &% NaN # Inf

hasData=isfinite(x) ;

x(~hasData) =0;

y=std(x);

y(all(~hasData, dim))=NaN;
AEZRELXHHRAH S AR Eeimal,

N BERHIBRABHRT

onewaytcost=0. 0005; % BREX HARAA 5 A% K

% MsE g R E

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

N E R AR HRA

dailypnlminustcost=...

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

smartstd(dailypnlminustcost, 1)

RA, B—Regth b F £

3.6 SRmE St

A — L6 75 15 P R SR St B 2K (B b A 0 SREB . AT St 3R
B A S AR IR E, HRFGOSEWEARERY, EHRRZATIER
o —MNESBMAMF K TETIFENR . A 5SSOI R )2
A0 5 1 Ak 5t o

SHA-LRAEE RIS, KI5 AT, WERTEARK TR, B
SR B A o BEERXZ SR — M T Wit TRNEEETAZRZ SR
SMAHXMENNLS, NZREHREF . Rifi, BN EAKEK T
N, KRBT

XERH/NABEEA MBI A A ARA, HRH AR
Mo temfN SRR SR AR ERTE. Blin, 325 R TFABEAR
R HREFPHERAR 5 Z M EERNE K, REmEHEERE. &
BN T SRR AIRZ BHER, EEFMBHEAF-AARNKRE. wfl
3.TRARTAE R, —BURIEN AT/ Bt RBRHE, AT
T JBe I EEH R

RERMSE, REETEFFEARRE, AFEHNHRLOTHHR
R, MARKE - LEMROKEEN. TN, BA /8™ 4 B8 T #
T 25 o

ma® M @ | 59

ww . infoway.io | ( )



ww . infoway.io | ( )

#3.8 FEREHBNEE

EMN&k#k—TFH 3.7 P EAm 2 Rs. FEXHMAE, 2006
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NABH NGRS — T RERmRL, BT hE X A % 25
=]z

FREFEKFAERMANABER S AR, BHRBRTIRIEATRK, K
B RS AN Z Ko Bln, X TARKER TG sk, 5% — i M
W T e vryEE R AT A A dr il s, MiZEFEBEER S AR A,
NTFABTERSRANEIH GRS, TELLHETERE KAH D
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o thtn, MRARBERE-NETERS SO EROBCEFEK (WP
7.4), f#F TradeStation Jfif [l & JE 5 HE ), Alphacet’ s Discovery
HFEMAeRNRERSFEOTAARNAMBTREESHEE, Bt
M th AR BRI A 5 A FTREAR 21,

B8 1% 4% 12 M i)

ZIAHXHAARRTRLEONTLE ST LHBEHT, 37 TF
MR R, RHPATERERFEF RN, FRABERILgTEL
XHPATRGERMR Y,
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Bik BRI RERZRRSR, F—AALRYEAFR, &8 —
R 50~100 £, AN TAFARKARAXZ —ANAAIHE, AR
B, ARXEBEBIXHRALEZAAALL1000~5000 £4. wRFFH
ZRBRB/APL, Z2LFRFTLRF - LRECH APIOEFR. (F)
4w, Interactive Brokers st A — AW W, % 28 9 T A £ & @ 244 R 413
&) & TVAL elitetrader.com L FHRBEMFE (RAFFELEL) . &
J6—48, TVAL craigslistorg LFH AGRAFRAANRE LT FEH
J &, 2R craigslistorg EAWBRBARGKFLALRF, LAZR
MYERTHFRLHERGTHAS, nXFTRIAZEADIIHEZLR
RXp,

BABRFALEEEXE AP R TRE? SR, KTk
METHREHN (TEFSEREXHMELELR TR, REXSA4%H
BERGE, RARMNMAGGRTIHRGRBIFERLAAKP FiEH, LA
FRELAL , HILAF T AR REAFHA,

Hh, RZATRIL, BREIMGAIZ B RBLERSALE
MR G RARLE, ik, FRGERFRE, HeATLHTEMMELH
X5, H¥aTHhOKA, FA-BAXHAA S ALREDKE >4
£ 50 %a, RFLANMMELZAE,

AR, WwREGRBLHFTER (WX SHMEXH KB, hl
84 AL IR A i AR 6 AR P AR AR R & xR E A A ¥,

R, RTARBRIEHSLRARAHAETR, LkAH, TAH
HARANEARSNZRADIXHAARRARSOME, wik—LRF R
HETRFRARARSYIATELE, itF—LBFRBEHRMALHKG R
%, XM, F—LEAARLERS, F_LERFREAARITRENESY
A, FARERE RAAR Sl R6) R T4 A6y A £S5,
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5.2 F/MER S RA

83 WK TR 5 A I R SR B KPRl s o BR T B ERRAK
MELHREER AR, EAERHINITHE EBEXERERE S
A

PG, RATVARES 22 RN ISR . — R B, DM B AA=
R A — AT 5 RuTRE. KN BREA ML & kA
N F—ENRA, FEXHIIHESERRE), E2AHENRENLRE
Y, BT 3 IR R B A

NN S b AR, R AR R i SR 0 i M R PR il i S MU (JRER AL
). frimsEn— A ERERRFHERXSE (B FANEHNKE
MARECRE). RIELEMN, BEMECHREAEELFHEZERE
W 1% fFA—FMLE 5 R, IRFTRENARE 1AM AES, X
THRHEH /R 500 R KRR, REVBETREXNK. HE, FiFax
— 2 /NGB IR B P R B T

Blan, ERERBON R, IRN ZIRMEH /R 600 N 18 B o
o H3MAMFHARZRGRLRZ 51 000 i, SREEEAH R 4.45 %
Jt. Bk, FHHZ SRR 1%HA 510 &, {UE 2 269 &T!

A—RREAT S G R, REREOTERRERSAE. B
TE AR MR T B ARSI R 2, (B4R B A F# A BOR A
LML BITE, BAAR EHARISHEZENRAK, WLTAEJLHZA
Fo KRMBITE (FlmETEN—EXELIRBERANTEER) 27
BESAGHIBREERZBUNERMMER, XA ET 5 BER AN
Ao BARBATHAMEL BITT i, KRB R B AAE 2 2 & /NI IR Y
10 000 f%, Jy TERMF ST BUL B BEIGFAL, MR L EAr MR (%
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5E) #8T, XIMELFAE#ED 10 fF. BREEBERNEANE
SHEMEM R TTRKIEL o

EH - THMERTT . IR 5 AR KRBESHT ATE
INHRAF S TEIAT . XML KRB T HhE, H2SES
RBMA, EEH. IEME 2 ZHEHN, BNEMEARBESHMERS
SHELSFHPITNMROZE, HTHESRE— BRI RABHIIT, BT
EH K. FAXMED AT IZ SR RS WMARN, AKESES T
HARMRANZTER S R

BRE, ARG AZIREBEFN, hirh TeLmiviTEE
K18, XFTRERKMAFEE (EBLSHRERR), NEEHERE (5
RBEZHATET, MERKSRESHWERME . ST RS L),
kM (RLHERRHNEE), & harRERNEL MK
HRBH “BEH” WahtE. IEmMEE 4 FRTH, XEEHATBRAHI R R 2 8200
POEZET A ): 0428

5.3 MIEZEBHIAZ 5 #5E

BEREBHRDRAGE, AELHREMHER 5K R —TEA
AHENER. HEXDETLZHL, REENFLRE, XELEREATS
IO T R A IR B 303 5 R A IR T HOME— T7 7k o

B, E—ITHBEITHRZ BN, BAEK BURE AT R ZE —&
MAN—KBLZH, TREADEERGEAN ZRFBH—EXBEEEH
B! mARLITRRZE, REEMNKERT .

HRZBTESIRBERL, WTHERXR S, RENTAZRSNESTSH
R BEREAT R B WA e 27 S AT . AR HEZ ZEAR B H A
5ERN (BEMTHER SN KBHER), RA T REZKEH R,
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(B4 EHHT —BRUGAER DK NELH L)

HHEZ SR —ANFRR, "TUAEIRR S A S B R, B
BSWE). BTA%AR. BRI HRBEMAERELENKE M REED,
YR BE A5 7 5] 90 Hh X SRR ) iX SO AE AT R 48 LI T AR, R A RFFE
AWHZZ 5 A REB IR T EREZ o [Pt SR A H R 1F LRI, ande
FHITHEN TR FRBOEE, AR OMEAELR S PR E
k.

(ARG RS IS RN . REXF L ABEE 20 558
HORS[E) T8, AT A L8R, B 15 oM AaG N R aE<fex
BB o QIR R AN 2 55 SR 75 22 T 43 AT 35 43 b 2 A AR) 80 o 1l
HRELAR—-NZ DT, BLEBERK. AETHAERZS, RAEMES
i 3K 8 ER G T A I T )

HT R B RAROEARIINIR, MRBEZHRFZAAET—A
H, BRAANBIETIRRE. BEXMONRZS RAAL, BAFE
ERENERERRS (MEESTNEXZSEF). BT REPOHE
RAMGER, FOAXE, 2RBURZSRENLESRE. B, JAHHE
RAVERESHTERIRZZN, FRABREIRREZE.

5.4 Schroll S B8 BUGEG A

KT, @ FPHWAMESRZE, FEANTE-KBELHBEIT! £
ERMERER TR, FRHA, BAMZSVSEESHNIYE, (hohid
B, HR—MA M AREE-NFEE, KBLIEKAAEREES
B, B4 XRAZZOHFRIE, XS ANEHENLSHHER AL
To XMHREEZ KR 2 H S8 T Lbrl St 5 TR 2 . S i i
B2 ETIT A -
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© BEIR B ARGRMA R A2

- HEIR 5 RGERMNRZ S S B AR FF A 58 5 2 B UL AL ?

o PATHOARR S E T B

« BRERD THReMEENBRENTSH T A&7

WRPATR AR ZE & TN, MFEFEFEB—T “&NMEEZ S K
A =TT

TESERR FHME B2l e, BN &R RE RS A KRR
PR e B o R Al 22 AR S 4 o

AT BRI TR RER B ERE KR 5L ST, AT =R AT
AE D SR H LN AN S 8. a2 RiBD TR B L S 5E 2 B I8, X Rl 2=
R AAER), BREBGF XA R . WREIMNL SR EE, ZH IS
RA AT REREBESIALT -

REFZ ISR T HEWREMETFHRELETEER, Ni#EREE
REFISRIEBLEARA T o

IR, MBS TS (RE) SMHEREIREH S, WL
MK IE A T BN o

— KRN R AR, 2001 E 20T, EEREMNE KA
V16 Se4rak V18 R4 MBI AT 2001 5E 4 A 9 HIF 4k, AR
[ e ZR AR R4 . XANBEULEREENLN, NHHEM=4T
JRIZLRIEE , A IR Ge B A SR B B A BB DA T SR

BRFEHPHEE, TREELIE KB, FHERR, HHEHRMN
WO T I RAL PR ES, MAHERNESHTE—H, BAX
T H ) BE S AMIRBBOR R A ) o (GXJ2 2008 4F Andrew Sterge 1 - fE R L
A% “FrAMGEMNRFSEMILET Y KEmiiTe s HrR
B HABTIBMA RAER T B X Ed THERNW R Bk, AT
AT, ZeihEA SRg 2001 4F 22 Al i (8] Uk 87 3 v 4F T BLAE Ak 51

A—RKREHHRR AR TEHBEE.
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2007 4EZ |, SECHlE, BRAFBELT “Bka” =k “Fika”, &
Ao s, Wik, aRERATERZ BTR0RdE, RAG AT RE T8k
A B L —AMER AR TRz LK, RFURKENTEES. 2007
6 A, SECHUN T Bk . Hit, 32255 HY A I 45 1At T 2007
FZATMRELRZHIEE M AN

B b, BT X—BERSHESR, P 22K S8 f ik 5 —
B BERARARY, FERE, HHR/NEREKRRIMER, HER
MEAE R HEAnRE L —HIRE, RISD AL N H M AAR B Jefif A
ZHARE (BFERAMAREEGHHAMELE /), REEMERIEEE.
WMRENREREREESFRRE, FEESLES. Hit, — M EE&F
WA sk, ATREm T EABIREmA AT,

EHE AR B PR SRR BV R AT ARE . HE, A HM
— 85 IR0 R R BB AR AR A MBI RCR S5, th 2 X SRmg b 5
BRI, R 7 EP LM, Hitnfigd—1 e
B pTI R S R pOIR A

5.5 /M &

X5 ARGRET RGBS ERBLSIFHHEERZLIK K
o XERBAM AR

« PRAES [0 B SRR 52 2 — Bo

« AEFILHAE, BILATARRNIET S K,

 REZENE, TREFXES, XNEARDRKITHER,

FHIRDAEMEEDR B RENXHE

s KADRB AL, RBANFALAGRDIERENZ ST L
ERERESHARE BRNIRIME, HIER YK EF3h Q& Exs

Bsw ZBNTR%E | 81

www . infoway.io | ( )



ww . infoway.io | ( )

o Ak, HELIARIHATH MATLAB SR F B4

- 2HBR B ARG, BB BN Z5H (BEZH) B TR
BAEFHLEEL

HHRBRAG KT, WEEXNR S PATHOER S RAMER
BIRAFUTEAZ 5 o Bt /IMUEZ 5 A R BIE IR 18- IR % (B °F
WHZHEMTHE. (FERZSFA:

o KBLEMERANSATEE B P B TR TR

© SCHLHT A A 2E B BT T B R 2

o RBURIERAE, 2RI BRI RE.

o EEIMAMIRZ B BA,

c REAERETHE). BARMEH. REHASABNR 5 HEKNEE
Hiio ‘

e, TER KRB SAE ML S Z e 208 7 8 S AL EE A
THE LR : HEREIE S PATRA PR ; BRI AR B S
ORI ORI o (AR ESR L, #RE SRS P BE o A7 15 0 o k22 AR S
HAHREL o

AR GFHREEMGE, FOAKZIEEIEN) Bk Blkgiz R
R NBSALE, TR bR B 2 SR AR B e, FET X 4R 8EAC
5 MR 2R ARX M BRAF BN, FRZE e XA g B #H
FE N —F e, BATK R G v 7E kG 7 45 ] ] 4 95 AR 78 T S 4 4
I BE 2R L FERARZ FR T 5
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9567 BB HINUE: B

Frf SR E T RE B S M, AL WARERG ST, BB RS
JLor e, WrlReRrsisr JLFE. BNRERZ b, NOEHEEXEE,
MBI HE TR RN, BT BERERNRMRITTKF L, 1k
SCBLV R BB T REIE A . SN, GRS R — ARG, EFEAEENIZN
PEATERACHIBEACECE , M T i XUBS 1 ) B Al 23 AR Ko

6.1 JefRVEAAC B RFLFF

BT R EAT LRI A 5, B A SR A0 A L UM 25 FIARE 22 .
B2, XL RG22 RIATRMOFAERER? b, BT (RE
HAEMBESKABRERNLR) XNEZELZDR? HAMMS PRIN
Edward Thorp i i) — R XX XA BT TREF B (Thorp,
1997), AFHEESHEMN WL, (Edward Thorp 1 i X E ik 25
e, MEOTEEEERTRIEAST, ALFRAOBETEER L E—
FEf )

www . infoway.io | ( )



ww . infoway.io | ( )

Fir A BO A0 TR S A7 — AR AR H b FRATTI (0 F AR R 300 s
B, AR AT A DAL E A E bR R s KL S #%
FHAEMKHE MK B gk KMEE—RIE. FE, XANHBRERSE T
EB RIS (A FT SR AR . XEE A, WURAE AR SN U R
RBATE, WKW E BRI, KM KERTENS.

(FEFTE e, B AN HaFA MM T E&sE, Bik, [LHFE
FHKERNEER.)

i skms ¢ XM RERE  ANEK) KRR ERMNESS A, B
B m, MIbRHEZ s, 8 E (WA NERBLEE AR, st 2Bk i) . X
RerrbE ik, RETRFA oK. BEherlmhiks i
RAMBRSmmE TIESS A, R0, (EMRA R BIF TR 50 #8 M 5
R R Y | R ST o, ERmth AN, KT NS, B
VS el 3t e AT B I

RFIE g F- = (fi", f27, =, fu")" FZoRGEE] n A H0K 1) R AR
AlELep], Heb T REKREE

£ 52 R AR E bR B 2 R IR M E A i, Thorp 45 H T LA Fix
RAECE AR

F'=C'M

Horpr, C LoRthJy 2 /M, HFERITR C, RoRE 1 MNRIEME ;) MR
B AR R DT 2, —1 ROREMENE, M= (m, my, =, m,) T HR
RGO B i RIS A R, R, XERERERM., B EEF).
TAAF R ZE . Blan, SRR EN 1 RTRE A, 1 KTk
E B, —WIEKF 0. 10 KT, LKA HIEERZ D, m ¥ 0.05,

AR R AT A RBSAE e it T, Phy 2 MERE R Xt MAERE, XA
KL RFTENRBB RN T2, ARXtB o

fi=m/s*

XREELNIM LK (BRI RXGHRLABNEE, TR
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Poundstone, 2005) fE&ESEatN I, BHH T M ER 5 KIE K
i RALAT

ATELE AL LR 2 A — A HE S B P HE S, AT
HE GG

Bl6.1 —EFBHNENE RRATATREERA)
XEFARTHREBERVRERH R, BREERRE RN
OUAT) M A#E, LR AXLEFS4AMRAGBELEARTHE 1K,
WwRBHETEXARE, TRATHEH ., THRELHF (KMHFAF 2%
BRI AD?
BRXEBEXHARLMoms “HFF!", 25FEEZERG, EHGE
&, AESA0.005% (0.5 AR E) ik AT X RZE A, UM
M AR R, FHLOKEAERERAN (XL kB Fm (b
eHE), MA g=m—5"/2, EEXFWRIFPLEHILEKE g (N
AXAE, EPAAF fRA L, RRBAEZA O, Zboh UM FHAE
FOTHERFHESF AR, (REFAHFZLAR, TUXHA
HERLMF.) SRMNBIKEFGHTRYMEAT, HBEKAITBEGR
H, UATFHE (FHELSKRBEER) RLRRAY.
At AT HD R, KR 2R
TR E M
CEXAHFRRMEEX (BRAKEARER) WEHEE. KR

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

WHE, TSR AERE, MEKREERALA-EZLRMNESSD
fi, KSR TNLLNFE, T ANLFRA IR —. X8t
ORI B,

WMRMEFEL B, A RAEN 2 5k 4, 7558 Jg Ml {1 Bk

Hei HEMALWE | 85
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FURERHA YA KT ERRA LT, B, BABELRUEROET v
Vil 41 folHee 1 ful) REOBA £, B (LA L+ fo
Fos 1A REREASFZRE T ORI, X520 T 55K
R IS F SAREIR I IO B (I—A %3k Sk 5H A — /a3 3k 3k~ 4> B 547
I (2 Sk S~ R 2 Sk ST AR IR I ) L Sk~T R I AT DA R A R
45 R B O AAT

SRR R AR ERIATAT, 5 K A R Bk, FR2,
BASAMEKRESDE? R4

g=r+572

Hif, SHNERRASWESLE, B2 TRE, NRERAFNAR
@I RATE, BRAS (SUERK) MEBHLRERE, BE (RME)
Bk R SR . T O R B O T BB TR AN

Bl6.2 AEAMAKXITERMREIH

ERMARA—MEANA XX H] T, BRERTAESRCLRIERFA
# R 500 #5469 ETF A2 SPY 8 $kk+. Z SPY W FHFR B XS
11.23%, $AFE£%16.91%, ARGHEH 4%, B, EFAL9F
FHRBFKEEAT.231%, Lo RE16.910%, THEELES
0.4257, #HFBIA) AKX, RMALEAHF f=0.07231/0.1691°=2.528, (& &
— AT . NAAKXY fEHEAKEARLX, IAFRTEARAFTHF
ek B Efir gL, IRAFHEEHAREAXEFHARL.) K6, &
BT R RAGFLL S A FA 13.14%.

BT AR 2 TH SPY B MAKERBEIEBLER, HFT
EFAMETERR B, KBIE2007 F 12 A 29 BF—X, BF 4L
# 3T M epchan. com/book/example6 _ 2. xls F#. £ H 7], # & T SPY
GRA%E) KAEM Bk BEE, NHF 3760 47F%, #+HT SPY# (F
) FHRERPRAEZ, BAAGH FHRIPUB R T L E, 0A
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AHAREASEKE.

XA ULA AL AT 2.528 Eok K, R REF 10000 £AHE, H#
HAMGEREERPAFELZGMENE, HTHEEANNE 252 800 £ T8
SPY, B, iX 10 000 £ AR K FAME LA KE % 13.14%,

AW, BEMAKE—TRALFHGELLHEKERLS ) (LAFHR
FPHAX): g=r+m—s"/2=0.1123—0. 16912?/2=9.8% ., & RALA
AeMESPY 9 KMEKE, RFET 1L 2305 KB £,

Bl6.3 RAIAMAXNUTERMAEE

RAVRILE R 4F X ATk 6y ETF, RAA £ CMNZ R o fT 4T F A e
E, AmERRFRTAGORAHKE, =2 ETF £: OIH (R# Mk
%), RKH (K3#%447) ## RTH (£€). HFENBTABEEMZ T K,
# epchan. com/book E 4% & ¢ X # % % OIH.xls, RKH. xls #
RTH.xls, A TR A FXEX#HHF+HE M, C## F* #9 MATLAB # 5

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

N FHHRAMELGEE

clear;

% X4 " OIH. xIs" i## A MATLAB ¥

[numl, txtl] =xlsread COIH);

Yo F—3 (AR 474 X HAH, #X% mm/dd/yyyy
tdayl=txtl (2: end, 1);

% 4% B #4& X 4 A yyyymmdd.

tdayl =datestr (datenum (tdayl, mm/dd/yyyy’), yyyymmdd');
N AN FHSRBHEARHA, REHAABMBX
tdayl =str2double (cellstr (tdayli);

oW HETMRRER | 87
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% wme—F HHEEGKENE

adjclsl =numl (:, end)s

% ¥ X #" RKH. xIs" ¥ % MATLAB ¥

[num2, txt2] =xlsread (° RKH’);

% F—5 (KH=A7F4) X HAH, X% mm/dd/yyyy
tday2=txt2 (2: end, 1);

% 4% B ##& X 448 A yyyymmdd.

tday2=...

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

YA MFHS RS A L AAHMA, REHLARMEAEX
tday2=str2double (cellstr (tday2));

adjcls2=num2 (:, end);

%o X #" RKH. xIs" 5% MATLAB %

[num3, txt3] =xlsread (RTH);

k-3 (RFE AT AR HAM, XA mm/dd/yyyy
tday3=1txt3 (2: end, 1);

Y # B A X #4L% yyyymmdd.

tday3=...

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

% B R TR LA LU, REHALHHEB KX
tday3=str2double (cellstr (tday3));

adjcls3=num3 (:, end);
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Y bt

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);
adjcls (idx, 2) =adjcls2 (idx2);
[foo idx3 idx] =intersect (tday3, tday);
adjcls (idx, 3) =adjcls3 (idx3);

ret= (adjcls—lagl (adjcls)) . /lagl (adjcls); % i3 %

Yo BB H R AR 0 B M

baddata=find (any (~isfinite (ret), 2));
Yo KA RMBE X AN

ret (baddata,:) = [];

Yo BBKAER. BEFALREAE£4Y%
excessRet=ret—repmat (0.04/252, size (ret));
Y TR B E

M=252 * mean (excessRet, 1) '

M=

%

0.1396

%  0.0294

% —0. 0073
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C=252 % cov (excessRet) % W7 £4E 4
% C =

%

% 0.1109 0. 0200 0. 0183

% 0. 0200 0. 0372 0. 0269

% 0. 0183 0. 0269 0. 0420

F=inv (C) *M % A R AHF

% F =

%

% 1. 2919
% 1.1723
% —1. 4882

%, RTHH FHBHAKAEER 65, B, AL XLhETE
BWAERRREAFT.,

hThBeEEAIANARKEEIR LG EL LR RPRRILSHEKE
A3V, $RSEHMARHALORRLSHKES.

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

HEW AR .

S=F*TCF"

TEATHXHANEH MATLABEA:

YRAFHRILHKE
g=0.04+F’ % CxF/2
% g=

% 0. 1529
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S=sqrt (F’ *Cx*F)
Y% #FmbEEE
% S=

%  0.4751

EE, BEALGI LMK EL 15.29%, BEE—-NERGFRE
S¥kE, (BHBIERLAA, FHKIEEZFHG OIH, LE ¥ KE
#12.78%.)

BRYF AKX, MEFEZNL, FEXRARELT AU AR, R
MEE R, Bl 6.2 i, FREHRELAARZAMNE 252 800 KITHIKR K
H&. B KL SPY L5 10%, MBEHRAEGHHEEN 227 520 £,
YREVEHE R A 74 720 RIT. XMHRZE 2707 IUF HE N 2R 7 %04 8 5
HEMERDE] 188 892 KT, HIXRRAMALAT 2. 528 SHHE 74 720 5%
TERIFR

N EDEBANRE S H AR — KR AR ERRE. BT EHRAR
B, RN % R s R T SRR I S AR, TSR F . A4
B BIIR 2 A7 SERTEUA 2 X i N B IR R ERFIIE? X
IR T SR B s A e AR A —KAG, RELEMN, #E
B R Ao SERBORE B B — DN AL R, TR D IEFE R BUR
B R RE. ETERHE, MRRE T —MEF, FFBREH—
KB AZA R LR

fE—r, AURIRERERNZBIESR—IER, NiTHEX
B AR SR A DR EXMELT, ZERFERHIFARRRE
BANE? ] LA FLA AR KT B U R REFR R KT A, EH
T HA AKX FH O KER L 20,

med WempKEE | 91
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6.2 JUREBE

E—TUEE], SR AR SURT A T B AR 5 A S B B R AR AT AT,
EAATHITREERE, BL b, #4162 3H, EEER ST N, IF
ARSBVUFRB/RTRAEE . T NRERTT KRS ET I 2K
H, 450 ER R R B A 1R

T gETH#H, NRERLESBNERBEEC. (HR, HERKE
P, RMAFSBIEE.) TEMARBHIMRESE, Hit, 4
—FARBMESEREARS RN, “SRER" 2BmMFLH AR
MEE

—AMF 2 2007 FE B R K A, Andrew Lo. 1 Amir Khandani
MXE (2007 £ 8 A, BREIREZLT?) Xitb#T T A, 7 2007 4 8
H, EEFRARKIONRNAZEEZT, *ERENMESERZ TH
FRIRASH, MEBNESRF/RERETHRT 22.5%, BHLETH
FUE—RZ AR BERXZEMMEAR, XE—BEURBIAN
BRI RN MRS, £8 AN LY AtSH T 8.7%, AIE¥H
RAGHETSH. RTSHMEBIRLSARE, sHEZ H3IET €
RUFRORRE R, RARME, JLPFRAESHA EF R TKTHIE
7, WERH EBEXRBROMRE. FHitt, XERANMEESIR “GRff
O i UE 07

XMEREENRER, H—FXNESEI KRBT HR, E2FTHAT
FAENKBSSST (REXELTRERR—AHERESHILT). ES
BTN T (BRZERATUE ). mRFEMN St
RO, RRBESERTH, NREHERGERABRMEST. mtE
o Biln, 2007 FEKR, —FHKABN B GHRA R R R RFKFRHIE
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%, HEZTEHSH. NREEAFERMERFAGHRERZ LT,
EAEARR X 2 K ~T AT BB M R 2 Bl R SR BB A M. i TS ST s,
HAth A £ 55 IR R IR F R BN R B A M TR Z K
WMo, #FmbEHEIINRE. Bk, fFRMRRSRHES TS0
5, RRFERRRENTHOME, IR “HR" —Ar TR,

AT ERIAARXHETHRE, DENERELXEFESHR, HEEAEHE
BRAASHOMRMZ BIER. Hit, ERSHXH ABRERRAFIF
FAFRTRGMRE SRR T « BAAIFEWRE, KA 2K A5
CRMBED.

A, REGRFRFIFAFDRAERE THE, 25 ATESHM
LR KA — S RE R AL B HEWETEHR, IFARERT
EZTHMNITRERBREESSH. (NBR LESRESK, Bl
SRR AERNANN SRR M EST LR, X548+
BEURGEAR.) BREESHRBRLEESHHWE, BHREEH
SRR E LT TIESS HZ RN LA BT g, X Flk
i RO E LT A AN BEHRE “ER”, BhEHFRERMERAREHEY
AREME Rk T IESS A R4S H 5 Sl Nassim Taleb ¥ ix
TR MR B AR BRI HH (W Taleb, 2007),

FE X P SR K BT R R R E I, A TR AR IE ST AR Z SN
Wit (BHIFTUAR—A. —RJ—/Nif. E—WENR, EE 8
MR, BRIFMAXNRAAEGHTHE) N TIRERZOFERARR
ST R BB o R A B SRR R 2 B T Bk S R K SR T IR B B 4

, SEFREIMAICATREGARL K. FrE AT, —82FILF4T
FEAOTE e K 52 5 46 T A B3R AR OB AAL AT FR B NI — AN 1987 4F 10 A
19H, FE0 “RREH—", REE/R00 BEHATRAIGERHES
#20.47% o RIRNEERZ —K 200 B E S, 7] AR IATH R
L, M-EIAALFT L 1. 260 Bith, EXMIELT, BDEER 33 FIALH th
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ABRF, FRAE “BRERM—" hEHFTX.

REGE R, Sl fHrEIE R e EMRHBE BT, AR
& - AERRARUTIE AR . LR ANREDLRO SIS, BN UTAR " WX A AT
R, BEEERY Z IR

IEHRE2RREREGT T EG?

AEXHRAA, HORRFEZRASHELIHRIBOER, Bk
FTMEE -y FToNHE, RHARKREFL. RRLERTABLEFHES
HARBRERATM, A EBGEM. SRELEN, EEMBRAR
Hg Ty, B, A LML N RINBEEKT RELETHH
Beo BTk, BHALCITHY, LRAABLRERTH, mAELALEL
A, ERAFEWE BH) KRAM, FRAARG, RERL, EXLHH
MR FEE A, ABLE—F Tk, TN, wRTHEXEEGE ALY
fie)aey, FERGFLFTRRLHFAITH.

LK, BHAHTHRALTRERS QLHAAH) EAHEADBERA
GEBRAEF), AR HEHHF, AHUEL, ZHEAAEARER
B Gead ks TH) $FRMEES, —REMERS, AXHAME
W, AN “FEXABLHEERRGOKERE". #lo, REF—FA 3@
TEARBSHAALNERSHE, RAKRTRZRI; T2 (REMF
BIE) B A, BRIKGHHERE, REAGHELABRLAEARE,
AP TFRR AR TSN, Ko, SEEANMBEEAEMELRAZRE
A TRZKS R, RATHREZADEFFIRY, wXRABMAHK
BREEAXERE, RXBNEERBFLEHBET, ASDRFHGFLEH AR
VA R S A DRI ER R

FTFERASELH AP RSP RB RS G F SRS LITE
HHT .
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BRT TR (RAE T AR A K, A7 H I R
R ETTREMEA KRR, BRBRE ., B XA B R R ENE .

R TR A 2 4 T 38 5 R R B R T AR T 55 S o A E B 32 1K T AE AR
XTI AaENE., BRAENFEETERERS, F3BECERIT
—8. BEIHEE . FERES. NHEEREEF b & /R ZE M
W, 1A KA B R vy b A R R0 [E] 0 45 R R AR A R
HRBRAHBKN . EREHEMNFEMATPOE AME, EFE&RIFFRSD
o s A D,

BT XU th FT BB R B T 68 FAR TR SRR RO ML 22 5 OB TE &, A
e PR o [E] U2 B i 22 R B ORIE A AT FT BB R B N TiT 3B 45 M LA
MEAALHISS TR BRI, BIZE 5 e MRS

BEERZHSHAMAK, BT EHFEREENIITESST, RAEHLE
Z {7015 A] DA AR L XU o AR S5 B0 [0 Sl 2 RISEAbRE R, (8
LRI A AR B ALAT, ATLA R R X — . (BEE BB 8
HEREIF, ST RS RABAT.) XLRAFH-ITRETREZH
BAZ SHRBEL (ZRT—T “HBir LS.

AR AR R T H A RIS M BB 5 R G ik A Bk RO [E] A
RFT 51 EHI R . HR AR RETE T R4 BRI, 5 EhedH
R HRI T LR ESR B RGN B 5 E R G4k i
X%, BEMNEEMEFA.

RIE, BHER. B2 R E R B ARREFNRE B SHRE K
So FERESLIT MRS Z BT PISRER T T B4 SEXBSHETETE
207 WEMIREERZ RO EFLTTE, TSRE4EFE “KkE”
—
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6.3 fihr LB

—KBUZHBA—TRHOEEZFOANE, BERUFARHT
%, R, BURZAERBERERNMNBELE R MRBHRK, Lk el
WHHFr AR BWRG? BHEFEmLER, REBEFOHEESHNRS
B, RHRELTREANAESHIARTER, EE2EMAZIZ S RAEN
Pk, Bk, EMEABRMRBHETRS, TR-ERMNECHOESAH
2To RN,

ZEWR, 1A “THER” (Thaler, 1994) FFFTEIEM SRR
Ko WHMMBENA—LFAORMRHOIEEREET .

E—MITARERKRY “ERBE", “ETHARRE" = “THEK
B IR RERS RN EFETHAT, BB (F—k
AN) BERFEZTHRR (ZTRAREE), FRAGENMRLBENFRS
B T A BESRERE (R ). Em “BEeMARER" —R
B, ERATHATEAGRER (MR ER ). K1, X847
MRZESEZ S RERAEMNSERRON &, thias ikt (Bl
M HEBEERIKTSRES ). AN, SHRESZSBE-EXH 5
o R REMACINEF LT, REFPAREZHRF RN RSKANEL,
A 2 R R SR & R KR Ak EF KB AT R,
T REE S &M A RERE.

LREANERMET T KT (B TRAREE . 81 SR s AR A8 IR
W) HREARBSHN, TAHRESRAR. RIEAMERIAHEK. —BX
PR, EENBERLAIEC. AT, XZAEEOREFHERNT,
MTRERORZ BT H. FRIFMERMRALMRZRECHRENZ, F
HEEARAT R FBERN T,
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B—AERNmER “REERE", BAMMEATLH2ER T
T EE, fmEMAE T KMFHMER (Ritter, 2003). KRBT HE, X
B, HERRMAZS A, BUAT LR BSCRIEH LS, AR
FMAH S, WRENERBRENRZETZ S, WXHOESRAY
iy, EAWaHREMMAREN KRBT IR, HEHRTFZAAHNET
2o BMNBAELRMBEMBRESHAITRIE: RARGEB LA
2B T MO IHHHERI

MRIRANIRGERARKE, HTREEE, RNZENEEERRAE
FTEW, AR ERBERBEUA ., AR TEILARNKILSI{T
FRAS

X5 RLEEFFEFXERAADTLEE R BEMTE

LYRZRHGHEBATE KR, FHENRBKHPR, 25EBH, FERH R
(ABAMAT L, RPEF) BRIMERABRRENE RKES. K
EEHFEARERERNRZ D ARETRAESE: NS HER &k
F, HFHRETREREHFAERE M X BEHRK. XPMTHERE AR
P AR R A XN EER AR B, NMiZZEPEES RS S )
BRI B AR

YRALEAT RAFIFRFIBER, AER—MEFEANELSE. KKk

B R E M AL AR E B R . T — M NSARNBUEZ SR, 2K

FLAFRFFEFFI ARG HMAKFZ T, BN E RS L AR T RE MR
-

BARM XA S PHE BAF L ERRN, AMS2Ed8mk
ARBEIRL; ERZEN, A7 RKER T G2 R R, #t tRig n bk
A, Hit, NEERAOFESENR : £ 2 KR FA SRR
BN . R, MEITHE. —L5F AN KBRS A FIREE M5 i
BEATHF4b, e & 7=, 40 2000 4F K Y1 9% 7= & B A 7] (Lowenstein,
2000) 12006 4Eff) Amaranth Advisors (epchan. blogspot. com/ 2006/ 10/
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highly-improbable-event. html), #f Amaranth Advisors i) % #rh, [Fl—
% 5 5 (Brian Hunter) 7E[F —3KHlg (RARSREMEMRZSH) EXRAT L
KIIFLH, B 60ZETHTH, BMBENXTESHERE, HEL—1
AR RH,

REVE TIEMPAZ G, BEEZEXFERES, HFHEERE
M. RE—KASEEAR LIEN, FESRBRHFER THE 112%T
k. HAHT—AamEZ L, BN —TMREHAEFEMNT 1{2ETH
TR, MXMEFAEATRBEERANNRZ ST 6 ~H. (BN IRIEER
FENYLAAEN ) CEERERMBIIABIERA, TITHRIETIHLR 5 X
BTREEMHER, XT XLE, —REBRZ 5 TR 5%5HESE (ETF)
MBS (CL) RHERIEZMER. YEN —HRAHABHER S
FREE S, AR o ] b K SR PRI 3Z 5 RIS N B 50 T3k Tt. ®fE, 45
WEE 6 MMM R, RENBENXANENKTHER. BR, EXEC
JEAN, ZMITBEIAT ., (FEHE, ERHATHIRHHE—F, H
i LA RIS S R4, FTAEE MR BEME RN, RERARMWN
o)

BNz INLAECRRIELET A, 2B RANETER
RO H oo o IE# b B IE 22 B B R WE? WE KRB AWK —
B, AR /AN S0, ZEiir DB ES .. 48 ZHREX
BRAKEL. YHRAEBHLEAZRRBRNENNEGHAE S K, HA
REME MO B FIO R BN, KRB A I KPR SUE R 2 &L K g
) 3 3 T N 4 o

LA T LR PLEREER D2 G, BA R T XENNEA]
k. MG AKX PR GRINEME.O#— P T RS
PR A A
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6.4 /&

NEGEERAZHGHEREEMNAEN. BT R D SHREN RNKE
M5, FBRBN MRS MBRBTEANG AP, KhrL, KK
TR BT KT S BALAT U IR R R A 5 i S IR AT S A —AROR K,
MRBRNV S, B ARA S EERLT. RARELES N5
htoHErZ R, RN EEEME R L, STEHSH&EAN
Bz, RERHT -PERZOXRREETR: AN ARRE R .

B T o s ARALAT, BLAIARIEA BA—BURRE: RIE AR R
BIthTT 2, PLE A R 2 A B AR B ARC E

HE, MANKZHNETREEAHEOERES, RS MR
MR (RIMRKRZHER), BEFNXEREEARXRR S A e %K
MHIRE, NEEHEARBESHL o R ARRBRMAZR A
fo NTRBIFOLERR, THZHNLIARNDBES@EGMH, &
AR AR KR B MR Z AT, BNRX & T TR (8
RO BIERE, REMRNRER).

BEH, HESE, EEAR, HEHE BRSNS AET
REMBFMFELENTRE BEHETRBERMSIENBIER) . FKNEZTF
B—HHEERIBEE S, PEERTRBHEREN, BB THEVE
AR .

6.5 B Wdi IR o A ILF 2 XA R RS

R sms (i) WREREESS A, RESDKERESTHIF L
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Ko EHTESTHNE S MKEAXN:
g (f) =r+ fm — s*f/2
Hop, fRIA, » AEREF R, m HFHAEE & 58I Bk S
E, s HEE SRR EENIEZ . INMARANHESBLRESR, B0
IR ARG E, BAREHELS], TSERTHEHREIM Thorp HIiE3C,
ATEHE g mAMNE f, 2 g f—HSEHE.
dg/df=m — s f=0
HEAXART f=m/s", BNIESS A T RBEIEHFREIA AR,
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BTwm mieR LT

X

AASHT 6 EiMias TITA . TR R INAT B 1L SRR BT 75 80 K B0 40 ZE Rtk R
Ho AT BAR D ER EMATFEMIME. XEEBHEKT HIHHE
MR G E R, HARSHRARZ S ARG, b, X838 TR
ZHHEMNMIEFFE AR,

B H M BRI R 5 RN . IYME[E] 3R AR M 3R E . HME
(B B AT BT M B, BER R 5 AATRK RE” M, FRRZE
Z AR IE R A B R I8 B — A% R AR A U2 SR 0 20 B i U
TR FA R FREM P EERS, REREWHE. R, RENTE—
MFEXN RS AT EEABAEGH Y SR VS KERNEE: BT
B A2 By R i B Lt SR 26 L 3 40 17 2 45 1R 22 5 SR A SR
k. TARRKSEEAGHECATN, BRENTAEMBFLTXPFESHAR
HZH. &a, TR eI R AR ER A RIRAKE: ERE&N
FLAFIE 2 22 5 e DU B 2R 7

7.1 E{E IV SEmE AT P SR

RA SR RWEE AN SRE B, R BREAERF . TN,
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AR EFENLB S, R BELHATE, mRFHEEMERBEREAR, I
HEMENRME, NYRELAN, HERKEURNMBASN ZH, HE,
mRFAHEEMEZEEY, R TRE, NYBWASRH (£=x), ¥
R AEVLE A BRI KN o HARAL T Az U R 7 A .

HRPAERY, REME “—KNE" EEELHETEY . HEXHA
BEREERKEHE TMEASRAH —ERENHEREREHRITH.
Ah, MREBLEBHN EBRAR, F—NZRNRETARSEREN, thil
DREHH . Hitk, WE—K, S Lt REAN, 7ERE&HME
SER B, MEARRBERBANEREARN, ARIEMSEN SKHA
BEMREL D, (UGS, BEEREAE ", Wik, HEK
SR BT IR MR )

W% AE R — I [ B S E | E G BB R , B 5 AR N R AN &
BE “OR" M. SR 5 & BB 3R 547 2 5 0K T8 0 300 45 i TR E
RS ZXMAR . EFAERANGEEISHATEE (FIRGRDKR
BRRE ., FRREEK. MEMSFHEA) REIAMERTL T HEEHR
B RE . BAMARR LI LHE R HR R EE R AR (R
o, EXRTREEHRB—IT, REET AR E ARZREHE B
BlF.) RERAAXHBEILEERZLMN: RIEARNBMEN EAET
T, BRENMKRSHERIE, s, £8%¥# (Khandani and Lo,
2007) BB TN EEW R HEBRERF (FEEXHHEA) 1
WRBEEEEE, YR, BERAREBEBK, URIEESIAL DK
KEGEFMTE, WEABSI—EIET . 7k HE B8R R kR
%, ERX S ANES.

REBEENEEE SHE, B — &R K36 B JE 5% % AT R R AR
T,

V&SRR A mMEIR, XEEREESANER
HEEIRE ST, RERE R AT S E NN B — AN S —
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BahFHRN . BRRRE, 3% T -N583FH %K. EFENRHN
FT, MiiRGEF . REEMRER TERAIRNZE, TR E28EE
¥4 131 U3 35 g 14 [0 300 N 555

ENSE 3 FRATHHS R, 77 R th & R i B R 0 B . 20
P At i R AR FT BB Ol (R RAE R R) skt (RMEHRE).
HERARBE S REMHE . EANEE, MXEAERSESk. ks
iRz, XEREEASHIERLEIRES, MifiFRA R
G55 o PRAT AR 3—1 v 15 R S0 503 2 A A0 i 2

RETRE™ A TE ENZBY Bi— Y HRBZHIAFHEED KL
i, HREZ M ARE LN T HFERRE, mEfmgHE—Sns
B, BIHHD, YARMTMHEFEAN, RERS Rt XL
AEAFAHEFERERFNZN, RAFZRH TR ZLAE, B ZPIIT
KBRS AN ZEL (EhghERN), BLE, REXFMAR, &
1A AR — A i “f5 & A A5 3R (PEAD) MMM, (EEx
FIXANKRK A S % XFE, 713 A quantlogic. blogspot. com/ 2006/ 03/
pocket-phd-post-earning-announcment. html,) 325 F, iX — %8 & LR
FERFEHTUN XANRE, KRTRANZsRE. BB, REEE
AEEEBERERROBORBF B S, NI E - M EBHB.,
FAMEESMEERNE, UNBANBRSRELA, MEEH -—KER
HRBECELH

BT EENEEBY &, AHIELSHERDIUEZTRKSFRITRAREZN
FABFIR TR IR, th 2 SBMM:. M FHMERE, XTSBELNEN
MiE, MEARSDIHEREL MRS ROPITESE, B4
WEE B ) A5 5 R B AL — N KR & 28 15 Ok AE

e th AT R R BT NS R0 REHFIEHMAN (FTHE
JERENLEICE ) FRPSRAE D B A 5 U SME— R bR o R D
B RFIEFF ¥ K Robert Schiller 7 (A ZMf4R) (Schiller, 2008) F i
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(), B AREMFENHAE EEUAEMH - LA RO FRE.
AMIARB AR A A B Wy AT, FATEA /0 R4 Bl A B 48
%o BRI R, ATRIEAE RN mfH M FoR, FHARETBRT
—RASNERILR, B-NINEENHAE “ER” HMABFRE—
TR g, G A —A AR E, EfEkEE. FHit, %
—AMEEEFATREROMERE, HEBUK “FE” Vst
A#fo

AERRE, ZRMEE (DARSEFRMFERTH) 5IROTEMER
ASHON AR AR . A RRREREN TS FRTHESES
K7 fTidl “FE" BTN < RBRE PR — LB FEE? AR
BEOREYT AR 7 AR BA fh T TR R R T ST Bk, AT
PR BIRM. F—0 “REFKKR” HEE LB X LT AR 5
R T

b B 1] U SRR AR M SR, B A BE — A ERE R, EHMER
SR 22 5 51 2 (] H 35 BB T8 4 2 0 SR AC By 15 iUB A R 7 T
WEEVAKEET S, ARENSERREEANSNZES HE, N7 K
nEEHERET, YEMVSHRBEN, HEEEKBERER T,
HABKBLHZBESKATREGENERTLL, TXHAEH
EEE, Y THRERETS, RFNERERED ZEHFHFET ENNH
PR, BHENEROEREY &, NMELRHAIEFHAATX—
@y, B ERLN . TAESBENMRKAZEREECHNR S R
H#R A T
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7.2 RIFH®

REZEMBTHP - MRERWE S, WREERS, MK “4H”
M OUfETT? BERTHRAEZHE, AMKERNREER, BIFHR
FriEm “BR"

WER P A VB A R A T M TR A T A RE T OB, R R B HE X M
BV, ARVHEHAMR . HEL E, XMMUHAES. thiEE D H
XS5 X, EEREMAESESRMTS EIFRAMRSESR, &
HRABEESHA S LRNRSHE R,

KELN A B THHMEE LSRR S EKBMRESHR XM
AMBIF R, R B R 2 BT EIRA) : 2003 4R EEAMN RSOk -+t
12007 SFERDEK RO B B BR (RS 5 5) o XERER M hBURBUE
FUAFH, FTABRMHARETXMAROEL. LR, RERBIK
R AEZE T/,

Hih R LSRR LT RENT, 8FBEREKSSFRBRS.
B RERESHRREULBERNESBRRE. i, EaRRER
BN TFREASGAVEREFFTE, M XEEESAGERH =
(GARCH) #&# (U Klaassen, 2002), XFHAZFE, EHAHLMMETTER
ERTREMEA S T s RRIDEBE . Kifi, TS AREMN
BB RIRSFE TN, WNRER D RAARERB.

FAR RIS FLLUT BB R E N FR S T

L BENRERD (READ) REELOBRSAAR, REEOHE

O AVHHEBERRE Automated Trader Z35 LI —RiXFE,
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B, BMRESHMRERMANBOES S, HIBEM () FREEAF,

2. REREZ MFERMEBER,

3. i IR AR R SR T IX A RO AR HE Ge v T5 1, s UL A S AR,
Ko ERSERD M EBEROS

4. REE LR SHER, RHT-AHRAZKOPERS, EEEN
2, WHBRZENZENE.

XM EEHE AN DR RREERER" K “RSRHRE
7, X—HRARGEE R T UM RER . XA ER4EBREE, 7
PA& I Nielsen and Olesen (2000), van Norden and Schaller (1993) &k
Kaufmann and Scheicher (1996),

BAEIRERTER, DRMRREEFRERNAELERRR 5P RHEHA
Ko XRBNEBFERREZ MOEBRRBREEN . KFrMAH, X
BWRFEFE LM% (IE40 Nielsen 1 Olesen )36 3Crh By R B0 AR ) 22
MIEH K # RSB B ARUERSIBRIER /. X THAEER
BEREME (UARMAMELT) RARXHEENRZHR, BEE2&AH
M. XBFEEAEHARE,

PR A T SR FS 4 7 (Chai, 2007): %y \FrAG 7T BB T 45
RECREFHHOL R, TROMLAIOEIR, Sl —Mlka:, ARHZ%E
FEOHEE. AMMEEL. FFNMRELEEREFRIENENLE. &
Bf# %K Robert Schiller (2007) XTEH™HHHBRAKERZ B Z X
E, XEHE: S EITHH SRERIHeERIGT R LR LR T 145
R T o

B 7.1 AT R a0 B A P R AR D, X RPN AE
BRBRAEIRZ b, BBEMEFIFEIRAZR ., REEZMFEHN
W RIENEHER.
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Bl 7.1 ERANBEITRERTHORSHEPRR

Ehe EXATitE, RMERBEBES FRAREIRAZKREHE:
REXEBARFRAALALERA RS AAH K, XL -AF LA
MATLAB T ZLEFRGES. 2FEHE, REHAG—AINBF
JHEAE, REIMEFETA DRI TAK.

# 1% M & T B » Alphacet Discovery, — A & Alphacet 2 3
(www. alphacet. com, &2 EZ NG EP) HFL G E Al foirT—
Y9t s, X—FERRESCTRERE, A, oL FATLY
WA m ke Rt dit, TORERNTHRELZBINEFIRE, WHER
Aol A Sk,

BB REEZLHYREGSHALBITLGRA. K9 AHFR
RERAAIAMTLFFTRTIHE, MBERERL: ARETFXEAH, AFE
MBAFEEARBANECREDE, EBEHEKH %, Alphacet 3£ &
BELBEA NG MBS HBEE, TARA GSEMORRELRA
FEBEHEA, B, AT, S CSERMAERKRBZER KA ZITA R
ANXAGRBNIRAN, HAFRATET —KRARELERT. #
AFfeX —h LA —mALE,

FMBEGEMEZ: SXONBEDFRABMERESEH? N 2K
REVR? HOREBEFLHLEIR? (RGEH, RRFAHNEKD =
RAAXEXOALF A RDERXEFMAEFTHNGY, BALAETALE
AEARAANEARERN S AEGHSGH LT RAT S ABM, LEMNA
A& Alphacet Discovery £ &4 # 30 &1 E LA A FHLH,

MUGAXRFRAGCSHAKHER, BEFAGSARAHAMG AR
¥ # # . Discovery iR & % 3 4% 5 7 th 3R 42 = ) Ak 4k &9 — AN R ALALD ,
HIAN KL 6 b, ERMGH TP, H—AF 5k KA WL T
AMHFER—AMR, RLEAPLTHEREIHARMLL: —1%. —3%,
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1%, 3%. Ak, E—ARAHRELTARIER—ARM, HFEEZAA
HAM: 1R, 5%, 10K, 20 £, 40 £/ 60 X,

BEWKFRITEGNHE, GoEis 10 8 AFH/MK R A7) F %
%%, £ Discovery 2, XHoa£H A B AAFRETKR. (4T HIE,
HKEET N 10, 12X — BB A THAL,) RFE—A GS 464547 A
HBBHAAEZ] BEGHAE, MBFFIFHT2006F11 A LET.14
Sl, RE, AABHBRATALEZFHRST LI BT EHY “A
N” Fa— AR #6510 BBHHFKAT (ALBT7T-1EI12)., B4, &
BERAN AR THEE LS BEN Z XK RGN 55 A B2
F4iE,

e

Aot
(LS
[y
[l
[Ty
[
oo
[l
e

B7—1 WeERES
RA, BTABEIEATEEEVWELF A FE -GN %4 3 3t
TN, BT—22FTAT 1Y R/ ERMAN FHIAE RS 65 T4k,
BALTINALANET —AEMGHNIE, AFEEGL, EXAKALT,

108 | #ikxH
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EHMAF L BAEIWAIAN,

72 MUIE

EMTALREY “BAN BETARRAAKRBEZRAN, (%
Frl, R HE, LTRACAEMEHRF,) ZRRIEAEED
P2 R ERINET P, RMBEEBEF L5 XHER 6924
RMAB 5P, R, HERIHLERMAZ I P,

RE, BEMHA T AV HLEREFTELBEINE: (BeBANERA
BE—H), ATRRANEZBANABF A L INERES DT o, KAHE
ETARERRBRARTRAARMNGRAERE, AFXERHARE, A
BREFNNRAME EL LK,

ABEE, FEEHF o GRUAAN ZHEY, BAoBLtre
BHEBM—ELENRGRE, 58, BRAOREBHET 0 P o) R 5

BTE RXBEE | 109
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BARRBMUNGERER ELRFEFHASMAL, EREEERLRER,

WA, FEATvABit Discovery I B A R A RB oG L LR, B 73
P, REAT R BRLEZFREGFMABER, REN—FHEL G
50 RBH T RARYFE., (BHTohKERSFHATRKAY T
B, PHEERMNESINTR,) AEBRXEAGMAEELEXMNTAAE,
E6AMAAGERMA, IARS BT ABEXHEM 7. 31NN ER
ik EE, (JakEms, GSHEARAH Kb el R4 15.77%, Bk
A1) AMERFTTARAFARGREFME B L (5. HAHH 10
%, R3: 1%), £ &Rtk #H %4 18.55%.,

- y S |
Rstasdened
ChPwmmmn A L raar LBTF ? Dpan § —
-
-
Pt P []
N Vomt G .
proey ey 1
l_:-%.n pe .0
::L-u e
. Senfam
Tt na
- e
* e on
] »
i "
e Lo~ Rt
e -
{

|
i
i

e

UERIELIL

|
]
1
\
|
|

L e e - e e T
B7-3 RRaEREZNERABRULSRENNGE
EREMBRAE, LKBEEHLSAGP LR, RH LI HET D?
BHAE, CELELIAFTALATMEFITIRALLEY RS RIFETHIBE
#£"597 Alphacet Discovery #9 A K R # 28 S X AR LRI, RE
EXZEMNERFNAA, EAERLERL, ERABIT o PR E

110 | ez
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Fo S BAT AR, FFARMESZAEARAANRE G RERKERN TS
A, BR, RPEEIHBLEZZLEA, BASmRLGREFTRMNSEF
— R, FEEXF—LHOBRAE, ALl ki RIFAHE, 24
&, aMegaLFanksy, TRTERLEY,

EEXHHERLT, EREERRINFRAOSBEFR AL AR, UL
ABRAPARAME, ZLit—FBKT HETRBERE,

AR ARRREE, RTALRET /N, SERBELEG L
B PR LRGP P AERIES,

Ede ik i A B4, RUAZ- A REBBBEFRRARE, REARH
BB AR, ARARBAMRALKXTLAH, HEEAEMBHE o P#&
PoHAT., (LE3FHRLKRHER,) wREANTAAAMEBH S
EMGHFANNBEEZAGX R, BRTHRLEZN., EAFIHARLKALS
HEXHMEAHAE, BREZAGRXHFREA.

7.3 FRavERibh ek

GSR— AN [B] 5 A 2 il R K M iR B R AR MR, XA TR] R SRR 2
“FRET. RAEWARBERE, FRONBEFIIRL “FHAER" K, B
I (0)o (W Alexander, 2001.) &K, NRUEH I8 7 51 & F A3 i,
ERUR AT REE A T EE %K. A, KEBREOMEFIHALRF
faly, BEHERIALAEIEE, AWFBENER (MEXRAFFET) At
RS, REM, RERBGEIAN—RRE. - RBREIHFN
JRERECR, NS ER R, XMERLT, BB [E 5
WA “ThEE” . ZRTLAXEERRIE, R BN E SR T B .
BEH, HERENPIFMRERBR T, 25 0T ERHEXFE T

®TE BEXHEE | 1N
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3 5 . MATERLA R ZEM IR RHEE NN A S, 7220 m a3
H(F2%) A ——X kR 2 i 3 E B 3R .

— AR B BRI 2 B 3. 6 Iy & ETF (GLD) S5k
V. ETF (GDX), #—N4HE: —4#y GLD £3LKF1 1. 6766 £y GDX %5
S, AAMMIEE R RN FFS (LB 7—4). GLD 1 GDX i H f&
BERET N AN FS EEEE R (WB7.2).

10 T T T T
gl | 1% GLD B3Li0 1.6766 ¢
GDX &3k

6_

e 4

i

o~ 2

=

o

-2F

-4t

1

_6 1 1 Il 1 1 1 1
20060523 20061012 20070309 20070801 20071221

B
7—4 GLD 1 GDX 2 #r # B &) F %3 &t 8 Fr 51

Bl7.2 mEMEHEES (HERA) HRFE

EXHE, R E—ANEF AR R A ERGIBIMKE S —ARATL
EH, A (R “ENT) ARA—ATFRAET ., FROEEFIRHMA
B2 R R E R, KB B AR 4o fT A www. spatial-econometrics. com
%% TH MATLAB TR G REBRBEAIAMNBFIARTHE, AR fTRE
Rk ® (FFE_MEFHHE R —ANEFDHHLHD .

HEEBRY T EH5EZ ADF AR, SR ERH LA cadf, X —F
e MR LT A L@l M3k LK,

12 | RiLx%
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F & 6942 5 F) # 7T ¥A M epchan. com/book/example7_2. m F # .

N FRERCAEE

clear;

% A " GLD. xIs" %] MATLAB.

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

N B—F (KBS AR H A, BXA mm/dd/yyyy
tdayl=txt (2: end, 1);

% A a4 X 4L A yyyymmdd

tdayl=...

datestr (datenum (tdayl, mm/dd/yyyy’), yyyymmdd’);
N RBBEFHERMALANT S, FHRAOARMENEF
tdayl =str2double (cellstr (tdayl));

Y% R —F AL QK AN

adjclsl=num (:, end);

% AN " GDX. xls" % MATLAB.

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

“HE—3 (AF=47F%) RXH B, X% mm/dd/yyyy
tday2=txt2 (2: end, 1);

% Bt a4 X #L A yyyymmdd

tday2=...

datestr (datenum (tday2, mm/dd/yyyy’), yyyymmdd');
N WHBEFHEHUAEAVEE, FHRUAKMERLTE
tday2=str2double (cellstr (tday2));

adjcls2=num?2 (:, end);

% # 8 GLD &, GDX AH B AL H A

tday=union (tdayl, tday2);

FTHE BEXHEE | 113
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[foo idx idx1] =intersect (tday, tdayl);

% I BmAAE AT B — R

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

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

[foo idx idx2] =intersect (tday, tday2);
adjcls (idx, 2) =adjels2 (idx2);

% HEEHXGXSHE

baddata=find (any (~isfinite (adjcls), 2));
tday (baddata) = [];

adjcls (baddata,:) = [];

vnames=strveat ('GLD’,'GDX");

% A ADF # 3 34T th #4001

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

% cadf MM H R,

% HmAEFE ADF ok

% GLD, GDX

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

% —3. 35698533 1 —0. 060892

Y

% 1% Crit Value 5% Crit Value 10% Crit Value
% —3.819 —3,343 —3.042

% t-%3t &4 —3.36, £ 1% 16 RAL—3.819 Fo 5% 106 R4 —3. 343 2 14,
% k& A BABE AP AR 95

results=ols (adjcls (:, 1), adjcls (:, 2));

hedgeRatio=results. beta

z=results. resid;

14 | Rk
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% stk k& 1.6766

% Bf GLD=1.6766 *x GDX + z,

Y% RP z RBIEA, A EM GLD—1.6766 » GDX, A ix#Z T4y
Yo B e EREE 74 £M

plot (z);

WMRFNAFEAT I HEEER AR EEZ DB, RTUSLH -
Bl: KO (AJAT ) 5 PEP (B¥AK). FABI7. 1 h—HKKRET
%, BATATARIH, AAREDBOTERENT 0%, (KT EDK
R, HKE RS epchan. com/ book/ example7_3. m B [ &5 R 1THE 8 o)
R &R H kA KO 5 PEP, BEIMKNEFIEREE 75
LERVE

50

—{4 KO 23k#0 1.01 1 REP
407 | ==y 1
30} 1

201

101

(M Shit

_30 1 L 1 1 ul 1
19770103 19841128 19921027 20000927

B
B 7—5 GLD# GDX Z 4 # i 3 F 1 & i8] FF 51
MR—MEFS (TUAR—RKRE, — N ERESIR - HRELAE)
ViR, RERRGLERR PR (XRDEBRIUE), RABMEE VE K
—EREE A o K2 WA, I HE RN, HA—EBER—ER
NS . IEMTERZHERMER, BRI ERBNigFsl,

WTH EkZBEE | 115
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th T #B R 2 T LA B A A A L& o

U LZEX R 5 A AR Rt mb e, BERMPoRSE
AEPBE “fHXM”, HARGSHEEUFRA—-1TEEB. XL, X
PN S BRARR o PIASHTAE P 5 IR SC 1 SR B R HRAE — B[] (Hb
U1 R) PHW R WRFARFEEMX, RMrREATRE
KRB EFRAF M R0, AIEMERIRIFA R A REORIAT
HFAE. REAlHL, IEAHSRTC I RE R R REEAE R AR e B R o
K, BMEFERZH R R e Es G AER. HE, mRBAKRREEER
AT SRKEZHEN, ENNNE (ELEENNE) MAKTES R
B, el E (BsHEAmNEE) R HEX.

B 7—6 £HTHRAEMNKE AMB, BZEEHEN, HAH
Ko B, REBHMKREDEERRE A HBAHEX: AR EMNNEST
AR, ARER. ZHENEE, REBHNNMEEERKEFLEK. B
REMNZAMNEN ERSE—RNFRERED 1 RTAEA.

73 T T T T T T
72+ pr— ﬂgg A .
—RBEB
7t :
70+ -
69 i
5 9
i 8
® 67
66
65 b
64 -
63 1 A 1 1 1 A 1
0 5 10 15 20 25 30 35 40 45
K&

H7-6 REAMREBEHENETRMEX

FEULRPRERBXFMARMBFE? B4R, KOS5 PEP g2, @

16 | #ikx5
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B “example? 3. m"” FILAAIE, XHAKRESRHDEN. KRifi, R
X EMNN B RBOMECEHTRE, 2XRENZHBOEXREAS
0.4849, M1t LB ARAHEFIE . B 7.3 4/ H THITHAERIEW
Ego

B 7.3 #5 KO 1 PEP Z B thEMmME XY

KO #2 PEP Z i #§ th M4 5 5 4] 7.2 + GDX 5 GLD Z i 49 b &
BB EM, HFAREEL (TM epchan. com/book/example7_3. m F
), HEMLERERE T, ADFARM t4i+FH—2.14, X F l0%8HIBFK
{6 —3.038, ok XA EE AT Z 0@ HEBEDT 0%,

T @ T AKX AN B 5 A8 KM 69 AR

ECEX -2

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

% R=

%

%  1.0000  0.4849

o

o

% 0. 4849 1. 0000
%
%
% P=
%
% 1 0

% o0 1

Yo PAEA T &k A HA N A5 AR

o
o

o
o

e
o

o
o

o
o

o
o
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R AR TR Z MR 24, LR Z M AT aef7 - FRatk. #
n, i/ 5t (CAD AUD) MIZ UL EFAEH Fia. FE M2 AU
KAt 5 B W RS 2 R geth 4 . (R B B F RE R S 2= A 4
B F—bREBOR S . ARBHAGMIRE LN L KM K. BER Sk
FHFA M, FA—RTA AREBIREIEFRZ KM K)

7.4 HTERE

METiIe ALHE R “YaTBEFNERRRE", “WHIEEXERF
WK”, R “BREFEXRTBREREE" . BT YT R R H A
MR 2 AN H LR R WE 7

BtemBA - NMEFRALORE TR (LKRERNEMHMEE,
APT), AEHREMBHRHEMER, WAMBKR, MR, difE
%, XERRHEHAI W7 BFEL, TR N RQURE K@ Bk s R
(B FRWETLTARFFE) R EZRA:

R=Xb+u
Ht, XANXNBEFRRERE, 6 N LN FiaRAai, « N
R AR R, (BRX—BARAPFGRRIMSN AR, B
AT, XBEHEIBRE SRR ) ‘

“HERE". “EFE®" M RakaR” SEREEREE
RERRRE L, HEALRENXEM M- LN H. B riaRi
REREROIAFRBEHERER, SENMRELK. BFRRRRIT &N
Rz R ROBEE. FTHARERALXEREFRBEOKR GRS MERE
Weam® (b, RMERARFEAX, TLAEME APT A d 1Y%
). BEBEARENHEAREERSEMRENFARERZ AR
AHERKHE

18 | Rk 5
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F A1k Fama-French =A T 4% (Fama and French, 1992) iX#¥
—MERAEFRERGH., X—-EHRERENETREERAE5=1H
F R LA : BENIEE (AN TSR SURE). mE. K\
LR, ¥ TARRERRARNEE, X=MEFREEHZARH.
(EHERBEF RN, EEFERENETFRERHEH 0, FFiEE
A 1s)

BAE, BOESRE MM HEEFRE, B2 HEF i RmEEala
Rig? RIOTEEETEE AR EEMGFARRE, BIHRERBHK
MERXNEFREHTEZTEERL, REHEFRBROMGTE. =&,
B ARERRLEMEEE B — DR R, AL B0 5 — AN R B st i
LR, MRFEZANNRIR ERHE, LKA XS F B R E
ICER—NNZRE, B HME—KEE,

2R x} Fama-French =[N B8 3 47 2 4 [0 3 K 10L& 25 /N B ] B
o, R KA TEREFRRREE AN (BRENRROKRZRER
mTARMR), KETELREFREREEREN (BRENERKRE
MR REEESTRKERRE). AT AESRENLFSHTHERRE
FRSCHY, DU s B2 IER

Fama-French BRI AE [ FRIARU M ME— 3% B, B3 b, IRATDATERREL
HEINEZE S B, oTAEEN R R RIEA— MR EF, &7
BB ER R SRR RO A —NEF R RAT AR
BRORI 2T, AT R BRI ET . 280 TR 75 & T
EREFRAGE RS BERENBIREE. IREFAR (XEFREA
R HEEAEY, AMRERSERENRFARER, HAMUEH
FEH R it B SR RIEE K (Grinold and Kahn, 1999) HYE WL,
1000 HJRSEM ABFWEE M 50 MAFZ A —MFRE TR, R Y
£ 30 % ~40% 2 8] o

XA TR E R AR R RERRRE D SR B8R, st R 4 il %

BTE BAXHEE | 119
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FREF XK, TATHE G E AR EE SR, EHE, XEhEmn
AR BABRNOZZHMALR? F35 b, HFlaEREs kMRl
EEERE. MAEHR, BNRF BT, B, TURREMNHEN
YH (NEEEE) BT -HRFAL. AREZXME, REFF AR
REUYHEANTHHEARERAEZ, SATLAHNE B R

XETFEM—RBE. RERZY, mRAFRERAEHRE, W
THREAEEH TR (At B RATRZS), BHAEWRER K
RARATBRE R G REHERE . ks b, BT XA AT HER
He RBFER I REHER TR, AT RN AE, WAHENKE
TR R IEHE.

MRREREL M ETEATAFIZZER, XEA AR
AR B 56 R O B LR 7

* Capital 1Q: www. capitaliq. com

* Compustat; www. compustat. com

* MSCI Barra: www. mscibarra. com

* Northfield Information Services: www. northinfo. com

* Quantitative Services Group: www. gsg. com

Bl7.4 BEFRBEEG: EXISH

BRI RIAGBEFRAREIZOLELF Al E), AKBH (i
BT E) PRARY il BKER), RFE-IELXERIORT
MARTRENHLHEE, HATHATFTRAERTEMN, FTFTRIXH R
RARFEFFRERERMY, (FFLAEHEHEHGA, TALE EL
et ) A, A-—FHEAFTHY, AHERERBTHALKAE, A
FEM M ERS HH (PCA).

RERSMMER TR A E FREE, CHRRKET R ERST
BRI B ARREM (HHKRE), (RHRTAFHMEADEIMEGE

120 | x5
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F, BAZEAFREHRSTHLKIERAX)., 2EXHEL, WRREREXE
FlkBEEZE “RAX", BhFEEE D RATALEE, WRAHS £
4% RRT 94 12 6) 44 APT . R=Xb+u PHEHE X 956 F, 7T
4o bb” BRI A, HB4EME RRT 9B E4F 2 B Tl A £ b
FE, 22, wRATHELEREHIAF, RNMKRXFTEZRABRTS
T, BARZSRBINAARKFEEAOHFEQTHRAENRLESE X, H
HEEEFOARA - NEREAHRHER S8,

T & # MATLAB # & (7T M epchan. com/book/example7_4. m F
B) BFT A S&P600 D EMER ERS S THRIH K%, X
—RBBEAFRIEFALAMME, PARARIETH, BFKARGERSE
AE, B, TAXIALATILATHRNZREERHOIRE, T2
MBERKGRE, P RAAX—RBGFHKRERA R, RATKER
AAMBEGBRERRSEN, REREOHARBERRTAET RS
xR

clear;
NAEREZRXHAHAEFERDEE), AR EZEFRAE
N EMERXHAH 22K, BF 5 A

N XHREABMET—AXHEHZRAEFRFHY 50 AREF
topN=>50;

% i A SP600 «~ # B fml % (3t MATLAB —#t | AXH AL X H A,
B E, &M KB, TAM K EM)

load("IJR 20080114") ;

myecls=fillMissingData(cl) ;

positionsTable=zeros(size(cl)) ;

% dailyret 6947 2 /&£ R F) B J8] B L 64 L5 A4A

dailyret= (mycls—lagl (myecls)) /lagl (myecls) ;

BTE RAXBEE | 121

ww . infoway.io | ( )



www. infoway.io | ( )

for t=lookback+1:length(tday)

% R #9512 R E 69 9A 5 %
R=dailyret(t—lookback+1:t,:)’;

Yo REBIIAKBERBERORE

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

avgR=smartmean(R,2);

Y% A& ME

R=R—repmat(avgR,[1 size(R,2)]);

Y HERAREZKIERGH T L£4EH
covR=smartcov(R');

% X ZABAFREHERE,B 2R TS ey 5 £
Y% B covR #9545 iEEE A X 695 B &
[X,B]=eig(covR);

Y% %8 5 B F# % numFactors
X(:,1;size(X,2) —numFactors)=[];

% b RAMEE t—1 3] t 6B Tl B F
results=ols(R(:,end),X) ;b=results. beta;
% Rexp RABLE T M A B R4 F o, T— Ak E 69020k 8 %
Rexp=avgR+X * b;

[foo idxSort]=sort(Rexp, ascend’) ;

Yo fkoE B R RAKE 50 R IR E
positionsTable(t, hasData(idxSort(1:topN)))=—1;
Yo BB MEKMBRFHN 50 AMEP
positionsTable(t,. ..
hasData(idxSort(end—topN+1:end)))=1;

end

122 | RixH
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N HERHERBOERKER

ret=...

smartsum(backshift(1, positionsTable). * dailyret,2);
Y ERH RS FAK B F
avgret=smartmean(ret) * 252; % #K # F AL

% avgret =

%

% —1.8099

BAEPEAT smartcov B RFF S ARZINRBEHETNHFT £
464, 5 MATLAB A & & cov R R FE, smartcov F K Zug T Ik 35 & 5
%X HA (&4 NaN1E),

function y = smartcov(x)
Y% n AHRAEGHF £
Y% AT AL, 5| A X F
% A NARAA, M N—1
y=NaN(size(x,2) ,size(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 ;% # X ¥H14
for m=1:length(goodstk)
for n=m:length(goodstk)
y(goodstk(m),goodstk(n))=...

smartmean(xc(:,goodstk(m)).

W7E EexBeE | 123
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% .. xc(:,goodstk(n)));
y(goodstk(n) , goodstk(m)) =y(goodstk(m) ,goodstk(n)) ;
end

end

B BERUAE SEPRAZ B ik St an e 7 H skix E FER T A6 A A X
FHEA, EHEKLE, BABMERLFRATESNHE TR - EE
BRI R ERA S AHEE RN AR TR SaER, B
W ROAR AR, WA SHK.

B, BAME (KEHELR) BFORERETRZER, BN
a2 AME, 20 42 90 RGN BB MR R, 2007 4E 8 AN
12 A, BTBRAFREFBRKERENRE. s (EFER) MEBH
B, BB EELE 2007 452 358 3 19 — AR A Rt 2 AR T 40 (8 B R 22 /0
BMELKEEL/NT (Economist, 2007b), 7—NJ5 H & 3K E L5
KW, ERRAZFMAERERLERAEERENK, TARIFLEZE
FrEBR AT R R

B, 7ERBEEBIMGE G R EBCE X B P, B HRR
REHHBLAIE BE ik, BIERMRE M — B, AiERER, TR
RFF I HREDRYE, XA WA A8,

7.5 {HAKRN

BIRBEHEHBENESHES, ERREBINBELRESHEAAK
B, EEALATILA:

 BEERRA

+ Btrtrigsa sl ER

124 | Bivzk5

www. infoway.io | ( )



ww . infoway.io | ( )

s RFENESRES

o LR

T R R, B, ERETHEREHENERZ R
i, EERFAFHSELABKANECKRK (FHEFR) . sffHEL, FE
MEBY BT EN—ANRE, XMBRT, XMLIEROHRER.
A 0 T AR AR X AN SRR B S S I R, X — I (R Gk E T B R Y

fFEFEMEENNRRFANNTEEER . REFEHSMEEY &
R iR DA K B A — SRR 22 5 A B 4% . Bk, —ANm
034 ] ) B AR e A I — AR MR, KPR R RE R E M. &
MRER)R, —FfEX R aR TR A T o RN, BT BdEmE
BAMR, BENERSFESBIRRE. AENE, N THERE4R
BRI MR, AR %R, N THERAHEE, RMNEEMR
AHRU AR ERRER DR FFEM.

B 1E] A %) B9 ¥ 18 [B] U3 4 &Y ] DL 5= i Ornstein — Uhlenbeck 23 &
(Uhlenbeck, 1930) RE#E, AR5 2z (1) REBRRERIN K HEE T
ZM (ZRNTBMEREZS ROTHNE) . F:

dz (1) =—0 (z (1) —p) dt+dW
H1, o AMEEFHME, dW HERMSHFEIRE . 4% HZM N
FFS, BENNEHEN dz FTRERE, REHBE O (Fu). X
¥ EAR, = (2) BBMERANSER » WIEBRREBERE, EETH (EN
B SR A R B HE ) — B ERHIEN[R]) A (2) /70, FFHT
DA R B E SE B VA Sk ~F B R 5 G B | T BT A B 0 56 B T e 5 2804
(AR ZE B R KR ABER) &F T DA#E Rl R Al o 0, 85X Ay ik il
R EENZ R REE IR M §E. Bl 7. 5 kA6 H
GLD il GDX 22 3 il v 5 EL 1] U= 9 2 T4
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Bl7.5 HEHEREMEFIINERE

HAMTABEH 7.2 F GLD #=» GDX ¢4 9wz £Hh kit ¥ A=
J2¥ Z A, MATLAB A& # 5T ¥A A epchan. com/book/example7 _5. m 3£
., (IANBAROF 25 example? 2. m. 48F] )

Y% = = = EHIEAN example7_2.m = = =
% = = = Insert example7 2. m in the beginning here = = =

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

dz(D)=[];

prevz(1)=[1;

% 8% dz=theta * (z—mean(z))dt+w,

Yow R K5 A

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

% halflife =

%

% 10. 0037

GLD A GDX 9 ¥ Em 2 E MR AH 10 X, BH L ERKB B X
WREZEFAZENGHZE X &,

MR NFT R A BOIE H R BEEERK, METE—THRNBERN
W——ZuE I R MR HE, thatR Ornstein— Uhlenbeck 2230 1H) 4.
X— BT A SR —FEIECESER (BMREHE N4
BIER) o
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WMRBEAINA LR EAT A ERT, BT R T &R aEHA
TR, H2, ERmGEIFIFERAY, A, BaRER e
HR B A P AR E 398 ) VAR 2 o AR T o A SR B B T B AT A {EL A
AR T VR AR A, FraREFELIEM R, EdEHHERER
& M R F R

BREMIEZIT MR BER, HRE\EFSEEC. —BNAE, REX
BITEREL, MRRBGEH THROZBES (Lw: YEAE -k
SR, RGERHT “ENT ES). KA GE: B4FEE, ®
LR CRERARE. TIEWATE, K LBREAR SR RENNES
EESRENFRCHEOFELCRHES. IR HRBR AR MR AP —
ANEEIXR BT R, XMTERKFHEEFESHE R R,

R, XS € SR R I R 0 7 — S R W 7R R AR
L, SRR R A MRS E S SIA LTI AR, RS EAR A
RERELKE, HIKTELRET oM (S EHEFMBIOERE) . It
W, 6B S TRATIE® . R0, XTSRRI, Ko m i
CESENEBRES, SRR A2 80 #E AR S
BEABEEGE, HASINSBENIRERSFERRETIREZ.

LBEAEA BRI, FBEZE—ADRURRS. @RIAA K
T 5 RS, EVEARAE KB 2Z 5 75 MR E R —FFI . FriA, [l a8
MR EFESKREAZEBER. (HRH, EATA%SH - BiRMEEK
HHEAER, i, MEARSRAUNETLHTHRIANESES.)
Rz, f—MHERERRG, ETHal=sas LREeT thild
B CEMERE, FoVEHMEREREENRRNBRTES, X5
B ERAHE Y. (BRIERAERE, mTHHEKER, Tt Lhyi
ERAFEZ IR IERET o)
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7.6 i’f’iﬁa‘éiﬁlﬁ'

FPULSHREBRE “HABE". KIS, XMARKRENES
FHEE B MFEANIZHEMIES, HES—TEEBEFe. BT
ATFkRETS, WA THAMETS. WFREAXMZHINKE
HFA, REAMAEX, BARZKRETS ENFHTUZ BEBREC K
o Ak, AR BT ELMREFHST TR B EKEEATUR
MEg.

RETHREFLNETEZHRKER “— AR X—KBFTFL
MiiRA, Hp—AMRAR: i —FREREEOIRLNER, AR _F—
A R2E WS T —F b Ss gl gk (Signal, 2006),
WREREABWIRE, RAFERE 12 HERESH, X2FBME TT
FES1. XMk DE— AHRKEER, Hlat —ERERNKE. B3R
fE 2006—2007 4 [ X — KMV SIARIMA R, {HZ 2008 SEHNLEHY
TR, XN THEENETMS, 2008 1 AR—MERBEN AR (EX4T
H, BEZOVRTHRAZ S HERAZESR T REEET T RS®E
TSRS, RN TS GHEE T HLRERXSE, BRBHERS
SRMEENFE R AN R BB . 2 J5 A 52 52 Tk £ 52 W X B e (B 7B A e
RETEREEE) . 6176 45H T — HRUN AR BB AR

Bl 7.6 EM—ARA

XEL BT AAAESER600 NEK EER— A E Kbt kA Fe
MATLAB &K 5, (& &K & Fo # 3% T A KA epchan. com/book/example7 _
6. m FT#K.)
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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);
lastdayofJan={find(months==1 & nextdaymonth==2);
% lastdayofDec M 2004 5 F 4 ,

% Fr A 2004 M lastdayofJan & #]3%
lastdayofJan(1)=[]; % # & & 4 lastdayofDec & # lastdayof]an
assert(all(tday(lastdayofJan) > tday(lastdayofDec)));
eoy=find(years? =nextdayyear);% % &35
eoy(end)=[1;% E—AE#HR2ZHF K

% #i4% eoy B L lastdayofDec B #f I &t
assert(all(tday(eoy) = =tday(lastdayofDec))) ;

annret=. .

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

janret=..

(cl(lastdayofJan(2:end), :)-

cl(lastdayofDec(2:end) , :)). /cl(lastdayofDec(2:end) , : ) ;

wTE RExHEE | 129
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% 1 AiksE

for y=1:size(annret,1)

Y mERSFI B R T R E

hasData=. .

find(isfiniteCannret(y,:)));

Yo MRABA — o0k B R M A

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

Yo EANT o (decile) B F RGO B FE, FH T o EHKBRRHH
& F

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

Yo A A E

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

Yo iX E %A iy

Y6 )G HA M 20051230 4 = —0. 0244

% G H A M 20061229 : 414 B F = —0. 0068

Yo RJGHA M 20071231 A4 8 F = 0.0881

X—HEAFRAHTREGLLRHK, F— A& assert B, 0 THEAE
R ERY,

function assert(pred,str)
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Y% #ATHR L&A ,ASSERT 2404k .
% assert(pred,string)

if nargin<<2,str =';end

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

end

=/ & H R fwdshift R, 5 lagl JHAAR, R E 55 DG
wBH—F.

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

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

&L, AARBT B —ANREFFTHEE (Heston and Sadka,
2007; A] M lcbl. uoregon. edw rcg/ seminars/ seasonal072604. pdf T &),
X—REEEE R, RSN AZAKRBEREXN ALSRITFOKE, H
L FEFER R EFEIN ALFRENRE. WRATRHRA, X—
SRIEAE 2002 4F 2 AT P FE W s Rl 1300, HREEREIIX— K7
POCFRBT , PRATRAE I 7. 7 33X A sk AT it (W& B0
#3F . epchan. blogspot. com/ 2007/ 11/ seasonal — trades — in — stocks.
html,)
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B17.7 ENBEFHERRR

HEB T RLARE OB EEF AR KD K% MATLAB R A5,
(B A% 5 3T A epchan. com/book/example7_7.m F#.) & T &% #E L4 T
2007 % 12 A 23 ARG AFAE R 500 54, MTABEAZRE.

clear;

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

Yo B A RIJLR G IEH .
monthEnds=find(isLastTradingDayOfMonth(tday)) ;
monthlyRet=. .

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

mycl=fillMissingData(cl) ;

Y e A M B RA A HET

[monthlyRetSorted sortIndex]=sort(monthlyRet,2) ;
Yo HABHIW—FAAKAR
prevYearMonthlyRetSorted= backshift (12, monthlyRetSorted) ; % & 4 #F
)G 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) ;

132 | @iz
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Y EANTHEBREGHONLUARE L+ o EHRIKHTLRERE
topN=floor(length(mySortIndex) /10) ;

positions(m—1, mySortIndex(1;topN))=—1;
positions(m—1,..

mySortIndex(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) ;

% il BiZ R Flk B F 3 {E=—0. 9167 Sharpe ratio=—0. 1055

X—FRETIUANATERH, FE—A 2 LastTradingDayOfMonth,
A 1 0WEHFRKA, AAXAAHENXHERAFTR—-ANMANRE—A
XHH,

function isLastTradingDayOfMonth=. .

isLastTradingDayOfMonth(tday)

% isLastTradingDayOfMonth = isLastTradingDayOfMonth (tday) i& & —
NEEFT], R day(OHA S At REXH B B True,
tdayStr=datestr(datenum(num2str(tday) , yyyymmdd')) ;
todayMonth=month(tdayStr) ;

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

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

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

B —/A T A& backshift 23, €5 lagl RE XM, 2TAFHB4E
E"i&o

function y=backshift(day,x)

% y=backshift(day,x)

assert(day>=0);

y=[NaN(day,size(x,2) ,size(x,3));x(1:end—day,:,:)];

do RARZKRIE 5 F @ ARSI, 2 LI HKEF RIK.

FHEC BRI S 5 S, B DR T S I T 1 1 22 5 SRR {5 AR 2
A TR o 3t 2 R Ot 3R b i o ) T8 SRR IR T S Ak 2 5 T AR 8L

AHMRZ S EREROHRFTER SRR —: AFEARILEI ¢
HHRIEAN 5 AGBEIRKAREHRES, HE4 ATORHRTUT. &
Bl 2008 4 4 ASEABZHN, X—RBAZAN 11 FEHEZBMK F
B “HBRNENTER L") OFERRmARMRERLIEEA
BREEA B LEH.

REPAENETHRS

EEFABHSEI RN, ABAENE LEFEAH2FEG, o
F—2ZH5AMmE, ERXCHABEEATRNAG8EY, AL
mHiE), @it MikF S LR, RAABNAMAL, TZHREZE4LA 13
B (@ ¥EA, WRELEF—AKXHE) KEFEAN 14 RB (A4 H
BRHMORBABREESL), FE4A2 akE£E (PRFR
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H, MENTET—AZHE), AAL LA, X—F%EH 1995 FUhk
HABANE, TALHTE—IHKT (2007—2008 F&IKER A TE
TR BFHBETRARAEE KAELHFE 1 XFHHH:

£ A5 (£ RAH#z% (£71)
1995 1037 0
1996 1638 —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
2006 890 0
2007" 2 286 —9 816
2008" 4 741 0

2 QUM ERT HA R
HFRERABREFTARXRNERYR YR, TRABEIANAYH &L H AT
WA A H R QU, IHSHHRKIRERBEYH —F, RELAD
M £,
(AR 8 & B & R F Paul Kavanaugg /& PFBest. com L X &8 A &
F¥ BRI HIXF, KTk Fielden (2005) K Toepke (2004) ki 3]ix
—XFURBRARFTHEHRRIHZBEXGAE.)

BrT RS, HT=HARNTER, L8] ERIZEENNRASK
FoRthm. Hit, A—1EES 13 FRANBELRFETER D RIS
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KRSAXK: L 2 JRN XN 6 AR KRS EFL, HEL A h
FHo (FHBSA TR

ERSHEOTF TS
ETEZARCHEE, AL ALFHRAAGERL M, IhE
R EBMTAELIZIH - ARRLEFTRIHRS: A2 A 258 (ol
FHRE, WREET—AXHE) KANEA—6 AR ALY H M
URHPHERAAY (KRB, NG), #E£4 A 158 (B ¥MHEE, Wik
WEN—ARXHRB) AL, EEHALN, E—RBLB8E4 14 £84),
TALETABESFHABTARASLSE (IAUFEHEIH):

4 B7 (£ RA#Z% (£70)
1995 1970 0
1996 3 090 —630
1997 450 —430
1998 2 150 —1 420
1999 4 340 —370
2000 4 360 0
2001 2730 —1 650
2002 9 860 0
2003 2 000 —5 550
2004 5430 0
2005 2 380 —230
2006 2 250 —1 750
2007 800 —7 470
2008" 10 137 —1 640

*2BFQGHERXHLER
RARABGHANMEKAHE KR, §F58F+ A2 (4 Amaranth Advisors 5
M 60 /2 £ ) A4k4TE k (4» Bank of Montreal 547 4.5 % %) ¥ E
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MW, ok, —REERBAX—RS, LHFETAFERAKE QG M
o, INSHHRIRAZNG LA —F,

* XEXLF KT X A& T &4 R 3k epchan. com/subscription, iX 2 #
T HE, M358 8 F LA EA “sharperatio”,

BAAEFAN, BRMEFER DR LA R, B —F R
fi— K, FTABRATICHEE FI BT B 45 R O2 & R tr B i sl fR = 510, &
W, BOX—FENTEZ—R, BdnEARKESME SR RREE
KERHBAGRNRERE. b, XHFELILEE, RERXHPLE LR
LT BXNFENTERZ HERE, M EERINABMRASHETERZS.

7.7 WIS By W

—RME, MRRBOERFRZRNEBREELR (AXBEZRX,
I 6 EATWHEH), X BN ARMEHMIERELFE.

2 REMKZ BKIE? NI ESAEBRNEELR? FEEHXBE %
F AR 5 KM R AP L 5 € A LR RO SR, AR5 R AR R
ZHEN, BIHEH N SHRIEWMIE AR % HKE. BT RENRTE,
=PI 5 R i R HBESNL W, MRRMRTS. &INtFE, HE
&Eﬁ%ﬁ@ﬁﬁﬁ,ﬁ%ﬁﬂ&%%&u&ﬁﬁﬁﬁk@ﬁ%,Eﬁﬁ
HERBBER ZNATERRERZ S

R BRI EERE S E S ROEARE R REABER, X5
MIRBOEZ , W RAEX THENRERS N MEBMZZEET, —
RAURHEAETR. FHit, mRIRESEEREFIENFYRER, SR
HHBRBRGFHREROREFBI RN, HTEIXRSGRBEEE
MR ELER, SEFPORIRMELL, TEANITFKEER, Bk
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KRR o R 1 (M 2 R o

LR, RECEFHRERENM L EAN TR 5Kk H LR
wE, Lhr b, ERNRRMNAFTEMRR M 2 SRR B4k 2 & A
MIBEAT T, EABMX SRR EER T LREESEHMRA. AHE
B, LAERERE; AHHhHNRE R, BWAZLBEANRKS
Ao EEFR, XL RIKE 2R H AT % IR RN X 2k
M, BB REEEENREARDHNOHRM. SETEZREH R
A FFEATH B SRR S I H S KR EIAR, @aE 5 KR T 5 K H
SHAKTHEE LRMRBEFR, IEFEAIUNERFHEAMN. 1
S, BPRSRBRERZHEET, BH#TNRERFEFEES: SHN
AR “EALAE”, TR RN IR R 5. RIS RB AT
RYUFENRIEATEE, KR W FTRIREALHTE. ETREKRH
SRR M R EIR S SR A K FTRER

BRRINEPR ZREAFLRR, BERLYFHBERRE /Lo
EZJIDHN R, NHHITEMRARLES T o XX PR HATE
W, XHBAEANREERETEEBREM. EAZRXHEANBELT,
B it 2 A% 1 B ) R A3 20 SRt R BB AR A 0 o BRI, (UL i B R
BHRT A, ETEZRTM . HNARSEFOM, A RELLBIELH
R G®EEN MR EF K. A, BNEFEHEESTREE. &
FERA T EERRELEE, TR RN EER LN Z 5.

YR, ER R SR B IRAN—ED, MRERTEERERXZH
SRET. FUNEHRXZSGAFMEM CESMARRKMA LR
BHREES RRAEERE, HESBRSFVRE TR SR EEMEZT A
BT DABEARI 9o FTLA, BRI 55K B ¥ b R B m IF Bl s R ]
W, EERAREEE GRS H R, UK, ER LK MG
FHRRR, BRIMNRAEBARXABARET2E.
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7.8 EHALFFAL AL T i W4l )

6B TETYUAMARXMY A TREAGHRAILITFKFE. £H
¥R FEERPIR—F5, 18T Fama—French = F#A, W14
BREAE (BRE) WRERS5 e IEBE (nRREr T EMKEE
REEN) RIE . By, AT s 5 & AL KF sldR & A
(EREE NS ERE) RRERFAGORREER, KB EUTEHET
WHE, #xb, TUELRE —MEIBERRASOIFE KR RS
R B E R R A SRR R Y . BERAMREASGRAHENFEYTE
FIMKTE A &, AR Y8 Fama—French #5Y, 308 %8 414 Rz % 49 46 A 19 F
W (BRER AR R, W DUE o 5 0 A A R R SR BOR K
). AR, SAMFEIENREASSERAFEIENREAERLS
#r i 7

EZEREEN. 56 g, EMAIFITFHEEGT, BR4AE
MKMEAMKESE RN FEHIREL, TARSFHRBERKIE
Foo FTEA, SRBARFAE K TSR, A Y k5K SR
HEZB N IBAH o T SUERF R, H R DUB R M A R B 8 4
FEERRRK, EEHRER.

Bil4n, PanAgora % =& A Gl Edward Qian {-+78 (AR x4 4
BY GRAFFEAE) B, BEM60—40 MEREHAERKN, H
HERREE (RFE) hES K I RBLE RR R K AR ZE K15
T, SHEEMNELLE, Qan AN 2377 WREMMRHEE, H
fii 1. 8 fEIATAT -

AR, T2 KAl DU RS F, & DU R S A4
FAF RIS ERF R A G AT RN, B e PR DU A R B2 i %
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BHE, HEIREMFRRERANESHEER,

A EEE, FEXEECHRRTRERRMNESS HHRE (L
6 IR ITIR) . BARIXRERNSHRAREREE, XEUEE
J SR A8 P = RO AL A A R B B o

7.9 /&

ABERNMARUZ G —FEEERR.: “GIHEMN". BREFRE
W, BERLEMAES LEERMNEFEHE LE, ZHERNXEF LEREL
fiTAdh (IR RS EEERETRRZHEE . KEENRT LHHEF
RORFEBARAER TS . SHEEARIRME . REFHR ., FRakS5hEr. £F
EMERHETEY, FORLTHEN, &R 5.

AR —ENFENEISSWT:

s HEEFRSEEBRSEE L.

o [EEME EVEE FE - ERFOZENE, mRERNNFE
2% o

« MEERWRERY . VIMREEFRBFESHRRZR “FREBT”
=5 REHRE.

* RHEAZANEFROHEREARZHHILS .

* R5HRAZAMREFSGREIRER SNRRFEH .

© FBARIS T T DA R BUR S

o KRRt AN HEEEZ BIEEEE,

* PINEE LR HEF Rt 4% Fr 51 R 2 2 O 1R 7 T DA Bl —
AR

c MEMESHEXMAR: HEEERNERRARL ARE “Mig”
MR AR, S EREREX.
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o HTHE, SEMEMEL, ¥ HATELUERR RN RERSE
R LME

« BELAMETFEA Y —R Fama—French ZHFH A, BRER
FERRRS B EMKE T ELREMRX, SHEIHEX.

o EFRASFENRESFERTTA — MEX B R Bk .

« BEEIEEMRERRECHES AR

o {E A3 HE M & LA W45+ 1 T Ornstein— Uhlenbeck 2% =, ffij
=t LI

» HEREREHFEHEHESRAGSHERDMEHE.

o R HRE A TR, (BN TIEE VIR

 EEXR, RENFTUEZZERE (WHEXKE) ELTR/LF
HHE,

7 ot I DR RO T M 32 5 SRR (D SR FT DAk S & A o
RE “KEER", B HERAFRANELHE.
BREELREHIR 5 RBERAREORKNIESHEER,
XL 5 SR AT B W5 A, SRS AT A SRR
BN ERIBERFAGORMESGHEER, LRI
BERELAES.
REBLAUHEFR BRBEMBRX LYV RRHUOHET . XERIKER
&F, BZNSEAEMOSMNEEX, SRBASGERR ERTIE
k.
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BeE i MArR LR IN?

B S5 2007 FRERERREHE, —LARMNBENRES
HEBHRANPREGEREHRAASRT ILHLET (BRA-BELHF
HIRHE] T 548) o X AT NP E AR T H AR IR FE X rhE 4
TR HABE A PR 4N W) F Amaranth Advisors (55 6 EHERTIR &), HE2
XRAR—ERH A —KARRAERM, iRV 254 105w AN #
ZE,

RHEBRMNENEREZ BB IT, BSFLMIR 5 ARmE. &
K, AT PR A E S ENE T, I H2fEmD & {EfRE
KHEM, XS AKRENRZ S ANBEAERMEERx., FLE, &,
WRHRTFZ IR S ANMEAERESEZEBMSHRNFE T TR, HEAE
BB (A A & R WF . ZEUR, R—ENX—HREBAMB: A2
XEEMN R 5 A E A R . R&EE, ABREEEELE, ik
=S RPN PN AT

2006 FEg], EMNMEBE = EHEBITER, T T HCKMIRZ S R
2. BEAEECERANMARMMENRR TR HREE LA,
F L BFBERM I ZHATRAR —GWE, UREREKEAE G —
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ZIST R B R, AR ECRIUE, REED EARMEMEE, X¥ETR
KEABRET. FEME, REREAERFET PR, HEAEX IR
BB T Z AT - LB EEE I E K.

HL b, KEBE ‘AR, ITHESER 2 EEEN AL T (ER
— T AFERBR R AR R R E ). LT 1123%
TCHIK P, 10 ARTHIKARBREREELRERIRL. wEHEH
Al g AR X NE R, EXNTREN G, X AR E
o XA 5 RIRBE T EF .

AREBE—Fie— TERNFE. F2RHMNNERERE LS
EHEMTEAE. EHSTERENRIERREERIME, ER%FX
HERRFEN. B, MREHEE/LHLRIT, RER T HFEWRER
—77, AR RRBREET XN —ERRA. Fk/MER BT RE
A, PRAREREA ST BRI A M A kTR, RBREHE
DMBEAFWEREN (RS FERRSHENE, KATU&E
A, EEREBEAEAHFBERORBRZRITCERR, MXFERNBEEERK
FkaHE .

REHE R ERRIRIE G H LSS . MRS RMI TR E®E
R LR A . SRR EROERSLEARALEERLH. hT
FEFF IR, X5 RTLIIT R EIME 2R, X XA 5 £ BT
Bz, RERHEAERBEE 2, B0 IR Z I8, 7 fE
R, WRIREZERFFAIEFHLRLT . FANESE 6 Tihtd X ff
R, AiiHHEsER, MEHRE L TH#ERENFEE, s (Kb
E#sie) sIEfTHIAIEAA -

M3 5 ATER AL & AR IR BB R IDA0 5 — AR, 34
EHEEREMN & RSN G, BARSKIZ S R AEREE 6L
LR, MALICRIRAETERF SR, EmEs, AFES, MR
MR 5, AT PSRRI XU BE K, SR AT RE M A% IE MR I 1R 22
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2E=API JMCAPI MEZBLEHAPI rmAIZAPI
BEAR. BR. £ BaSCETEHTHN, BH1001TEH, X  BSE. HFEEAS.
RES . EER. 24/ SERTHR A EPEEE

A
Infoway APIR—RREIAENRS %E Etm !

RITATIBEO., IFREMRR/ITER

BRIBEIAE, FRERESTful AP IMEBREIREER, TEL
fNWebSocket, WESMEN. =B ZINE, (FEERBBEH)
BERS. TIBEREFHEEK.

2ihiz—RITR BXZ A1)

BHLLEA3005&£MiZEER, T BRIt : https://infoway.io
RELFENZSNEIRIFRRIATWES ZARMEFE: hi@infoway.io
AR RR.

HERZEN
HAWAPIRILEES AL, S
RIZES, BRECEEMAHATE
R, EBRELRIES AT EIRERAL
BEHIRA.
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%, BRTREMERANET P EEET A SRy IE E 5
AR, TTREBEREFR—MAMERR . Fid. AN, FE4
REHTAREHENFR, HALETREEREEN—NLOMKR, KEE
Hpm ik, AP R AR, AT DN & 1k A
ERARKEHEMRME. R, ESHEINK LR R 2 FE R
R, IREARNEmMEEELRNE. &, ALXRERLES
HERRLENEYE, ATHABERMEAR, MITEENSRERCHE
WHHBE

YRR HBF TR, IEERRMIMEMRKE ST, ZRRHR
BY KBHME . —ERBEITAHIA S B, I TS ERKRD LF
€, FAX KK IEBAEBERIOTHITIES -TREE LN
AL o

BRitz s, XEEHEANROEREERELE, XONRARTTE
RAMEM ., RAETHRR, MIRROEERIHEE,

i 457 32 5 AT A S S2ax S PR AN T File RBARMEAR R E, REB IR+
B BEARFN, IRE9ZZ5IAEE AT LA KR & B e &t -

L, BFH-ANERHET AR 2 RS MTI R RAERS
Ko Y—MARAREMANESHTRZ DN, FREERILFRLMRHE,
iSRS R BRRE O ATE . XHET BAE B SF YL ™ 1 5 DR
EHARZS, RAERGBTRAREEZNEE, X5 AMELR FHaE
6 TR & R B SR o BN RATRO AR T 1 - IU4ESRIR S AL BL R B A IE 36
TX—Ro :

X—HERAREMNRITERT TLLRTHTH, HRAKSET X
BN EAREE. RITHNEIGE=FFH8RARIX—KERZHHH
H, ETYRRREERAERITEE LED, A6 E R MR N EYLH
(Clark, 2008),

H AR RS LR OF B H AR . W BEHR T — AR B HE 4R
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17, BEARMHTRAZZNEER S R MNERKERHKTRED
T OBBE THTR S — 77 R MR AT XA AT A 52 A0 L S R i)
EREZ SRR, B—FHEBN XA ARFANIORZ DMWE, &
e, WE. BEATA, WIULFEASEMAZR, EEMMZESRUEN
RAF Ko

AKX, HP—8X 5 RAMHKT, FHEBBEER. Rk, Kt
APRETXAR 5 AN K. 45REAM, MEILERREE—
B, IMBEIT M LAEL., BRAFVIRENRZ S AEIMET LA
ARTHERER, MARBEMARIR, BEF—X, G sk
SEMOKERFEILET, NMRETHOTH. AESHEECRE
TEE, EMEEZERRENER,

fRifk, BRIX2FEH, HAEEDXEAFERNEOLLEMEE, REE
RHARAPFLEEIFROER, MRS REIBRDRAEFRE . 4
B, fERMSIRZ B R LR, N—TTamMR BEhmK. MRS,
BN TERSELZETTO0E%S, SRXHF A EEILLXEDL R %
HALOsh A BB kI H T o

8.1 PR

B RE LB T — B o X RS, HEARBETF LR S,
C ETREMAMA 47 WATKEL KT

Hk, 6 ZOAMedMk, FEREKN LK. AIFAREEBX
HAERIEEONK, XK ERERBNER. 25, MERETER
W RCR A BN, BIan, VRTT AT HR L B A SR 22 5 AR B SR o X
R, BBRMBATI DR, TRk, W3R S RN R . B
FEHZMHER, RUATLAETFRALEE ERSH MR, 9§ EE R

BB 4iE. MUZHRETRN? | 145
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&, ETBERSGRBOAR . FdXLRIKEKSFREAE R RN
Jish BEATBEEHATEIN . mRRR—EBRERSH R, AR TR
HANCARZ 5, XESUIHMARBEILRER. WREEAHE TN T
MEHNNF T IHRZ 25, TUSHMERUBRENZ S ZEME, ]
DAY 5 0B R DR BU AR B . RSRMGE %, XEULTF THRAE, MEER
REHDNRE, BRARIIMENRFHENELE, EARABFEARER
BHFHTHT . YR, REATAEREIEE LR 5 ARBRIEE X R
W& BT o
SHEAF AR, BF0EREAFEE. REMAN LK
N, DRAZHBEWHEK, YFREL TIMLAKXENORFHE
W, ALt ERSIANREE T . ILERREFNEAEERMI 513,
EOWEXMNRERE. HH, RATLEROKR (EEENE, RO
Hiexk) PG —FERUNMNEE, AEREE-NEMNTZEGR.
R, WERAANHMESEZITEBSH, REAFHHRERLR S
ERMREAT. BRBMTCEAKIRNIECEINT R, NI 5
REAERE, XN THEENAE. RORELKI T BHER
%t Bt 2REHEK, ROREREFTUBMRKE ., LZEMET? [
REEN, SRV, MESRES I35 TR BX I H BT
%,ﬁ%%%ﬁ%%fﬁﬂ@ﬁo%Hﬁ*%ﬂ%ﬁmﬁ%o
FBHESA -BRAN., EANRESERLE, FEFELERRBNR
R, AEEFAELSE N, @h—BREEgKNE A #Rt et
EARES, AT AR BRIPR S R R AR 1T AR 2R . B, REERT
R RN R, B B kI e A A A B .
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Bt : MATLAB $ 33 7l )i

MATLAB & Mathworks 2~ & & —ZEHK 4G, 2F2VH
BUMARAMNZ S A (LEZFENBEZTEMPAR) & E
Bo B 3T MATLAB AT N, Bl TX—Fatl FHMFEHR
BAARR . KBRS BIFE8 2 A MATLAB Ff2M. L RIKEE R
ELEMBRENAEGRHEME, &HEME Excel #H4TRIMBEIEF 3. X
B, X MATLAB #ATH G BB, DIAB AL ARBXMETHNR S
R, ARG ECREEBFWEIF B¥ I FERX—Fa#TE .,

MATLAB AR —THZIES, EER—TEERFREBINA
HBMUERITRKFE, —ENRE+IHEME. 5 CESXIHFNERFRE
BEEAR, BR—MAELLT Visual Basic BBEMIES, AEELEBITH
S THIE. HT MATLABSRE T KEA KB RBUALE T A
(TR s ERE) HEmME AL ES, T Excel 5 Visual
Basic 7E[E U B NE A M, ThEeth R K. s, HFZ A C 8k Visual
Basic b FITERRIM TS, £ MATLAB Ha] AR — 47 R4 ik 55
Mo MATLAB B H1H BAMCALBEDIRE, Mifi M. S4TSR (W0
Web MI1) WEZETH., i, MATLABEMA - mmEERE, [
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PATRA 5 b Fl MATLAB 2 & MRAME R, EEMHIPDEIOR (K
PRI S ERERE A MATLAB £411), &/, MATLAB B 7]
g CIEEE R C+HiEE, X, ALK MATLAB F &R K
FxERFOEASETLAZET. FE L, AEE=FKRFEHLTUE
MATLAB R ##: 5 C &S RARM.

MATLAB ) ARE S Visual Basic 5; CiEZ IEH M. Flan, #
A x TR WAL

x(1)=0.1;
x(2)=0. 3;
% 3 elements of an array initialized.
% This is by default a row— vector

x(3)=0.2;

ER, ZEHEMNATERN A" XMEE, hATERTE
MATLAB XM A B K E. MRREBRFHE “" EHERIE,
MATLAB = BIERBFETHER, XERNERRT—ME. 7
S “%” ZEAABNEMERE. RERER, B AkRTiEH
HATRER, FHIRT — MR E:

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

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

QRIRBEE IS B, AT EEE L (CESHERNS
%), BDEEFHTERR

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

end

ifi MATLAB B38 KERE T E R A+9 A E#E R AT 2 RE =
HoMIAFESEABESR(XEE X HEHRAMBOEESHWERE)., FrUAE
MATLAB H {03 EH N\ :

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

E5EKH)E, MATLAB i£ 7] DA e A A A — 8o #HTEH. R
W THXMEFRBOER2 R 47

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

x([13DRET x ARME—IAFIE=ATE,B[0.10.2], 2([2
IDHRET y MREE-AFE—ATLE, BI[1.10.9], F w i EL
BE[L.21.1],

FURETT AR 25 53 MR 25 4 B T 2 «

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

BER AL AR R A 5. B2 E T 85 7 5 G
BT

u=[2([11]);w]
% u is now

% [0.9000 0. 9000;

B : MATLAB teg BB | 149
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% 1. 2000 1. 1000]

BERBAZ EIMAFI I E, A" s AT

v=[z([11])w]

% v is now

% [0.9000 0. 9000 1. 2000 1.1000]

FATAURT VAl B B R 51 R e B 204, 58 W] DUl o fu & 8 R
AR R B T B o b i i 52 AR 4

vlogical=v<1. 1
% vlogical is [1 1 0 0], where the 0s and 1’s
% indicate whether that element is less than 1.1 or
% not.
vit=v(vlogical) % vlt is [0.9 0. 9]
B b FRATTAT PA AT T R 7 ik ARk s 3R A5 A (R 1 T 580

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

WMRBAERA v /T 101 T RN RSIEE, AT LA find BR%
K SEHR :

idx=find(v<<1.1); % idx is [1 2]

160 | #fviz 5
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4R, AT DL it R X — 4 BB R AR I B 1 T B4«

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

IR AL, RS U EAG T &R 4. MR, MATLAB R #7]
PASCEE el . XA — A TR BT

x=[123;456;7809];
% x is
%123
%456
%789

AR S " R B L 4ERAM T A T8, b
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
% 2
% 5
% 8
o\ A GE FH X — 5 3 R M B — AN B A i i e — ATk 1
x(1,:)=[] % x is now just [4 5 6;7 8 9]
HHEHENAFS ", MATLAB i 5t 2 — M, x B0%; B 5t 2
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x BERA
47
5 8
6 9

BHPNTEHA—ELARMTF , WA AR FHF SR, EETUREEA
A L. £ MATLAB X B BAB RO B THA. FTHERXMFH,C
R — T4 .

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

% 'abed’

MATLAB #)— 5 A mURAE T 6 FT 5 AR A o8 UL F 20 BE % R B B2
AT HATRWFE -

log(x) % this gives
% 1.3863 1. 6094 1.7918
% 1.9459 2.0794 2. 1972

XMREEARS .

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 £8F & - R0 RMETEHEBRIE, TE

BIWE MATLAB MM TEA. AL TRERENEARZ RS ANS 2
REAW, b, RESFE ITERZSGATE). #ERE.
Gt . MEME ., FESAE. K. &8, £8iT4S. GARCH, £/
B FES . W EBRRIRA K EEW A TEM. BRI AXE T AT
TEHH, RERLTEWERKNE, EAUIRFZRBENEHAPECR
HOTR, XBRLATNMEEETH. REABNAFL—1: H James
LeSage A Xk HIHBLF¥ T EM (www. spatial-econometrics. com),
Z AT 2 H A2 TR A, 41 Kevin Murphy f Bayes Net T.
B # (www. cs. ubc. e/ ~ murphyk/ Software’ BNT/ bnt. html ), Kevin
Sheppard JF £ #) GARCH T A# (ww. kevinsheppard. org/ research/ ucsd
_garch/ ucsd_garch. aspx), XEHH BT AN TRFBERIG #, I
HAETHEE MR BERE XK MATLAB ff B &, XA AKREMLT
MATLABizHF &K ThRE.
R LA MATLABREEC R . REXPHRE T KEOH T,
X L5 # AT A ER B9 A~ A B35 www. epchan. com/ book T #, L |,
KRR RN HEANREE Y - M BIEERIEFREALEN, MEESIE
FEARMTY K, 405 ¥ KB o B th S A Wi 7t .
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