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—F IR (T2 FARR] , REARSHE X NBASEH
T, ABFTAR, FALHXAASHA, BILNLIBASORLE A
BN, PHMAZFHBARSLELE, ECBRFTHLEFRTHP, FAR
B, ETREAAGE - HaL2TRTRA, F—AHER I WA
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THAE], CREFBEMBEERTHLTGRTHN, TRETY
T4, FrARRTRLRY, RNANBYETRASTINAR
B, 2 ERARE (RENSARTHAE) SAMES, BEF, WL
Rk BmA, BAMLRIXBZHEH, AFIHEHLE,

BBhefT, EH (BRAETHLE) HREAFRLTEHLTARNEAS
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BARE, GPARHBAG Fo%: BRLAR, CHTRBATAS
fod 3R REAL, HEIEEWEL A, SAOTELELA &
& sk, O ARSHERPRREAILN, b RIS A4
ot My, SRBEEZSZAL FE4L% ARERYE, HEss
B, WA AR A, ARRT G EARS A FAK B
RE®, dTFFAERAL B8 AVRE, FREASPRTS
AE, WU BIATHE A, ARG ANBMESE AT FAK:
EMBAE, GETRELAF. AEAKT, FHREVAHAEYL, @A
HBEHRORGIFSBRE LAY, XFRIFMELFABEAN, BLKMEF
&, BREARFZEMEK, AF—-LHZHK, WIALFSTREEGX
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WABRELHARBASRSEEAATE, AA-KRMFL, TLE
H B, BE-RFFHATKN=, HAZEME, RATELHARA
LXBMFIAXEE, KMARLRA, A, FbEaZReFeas
MT= =+F, ABKT [#HEAR ] AT, KMELALEMEREH.
VASIE, Bk ¥ 69 T4g4t| (linear) . [aksgit] (nonlinear), KM
HASES MEsgn] . THE&R] ., TR HE8AFE] (Econo-
metrics) w2 E B WA EFSL] . MMOFHIR S, BEAR,

R fT, BBAF FHREGM, B4 (BRLTHLE) BAM
w7, Ak, KMHBBLIRFELIRBEI AR LEZHSFE, M
NXH, BESHNE HBTAZLNALEBHSSHER, 23HIL
KA, TRARER, HIREREFEIHT, RERIE, KK, HR
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HERMAME, ATHSHEI, o RAFRMZRENE, BRELNG
fadlk, FIBHAERTEMu,
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B 4i— B MMAEFIS 7t (Box-Jenkins Time Series

MEEROAS)  ++reevvessuseremsusesus sttt st s e 1
SRR IE (Distributed Lags) eeeerrrrrernnmrnunneneinn i 12
AR (Production FUNCHION) vvrernnenrenarunennemeimieniiiniiine 19
IAE (Aggregation) «eveeeesseeneunns R REER ARSI NOSNRRN R POt I 38
T4 (Factor Aalysis)«-eosesersessersisensmninsssiniinnisinaes 43
FREEBEME (Stock-Flow Analysns) .................................... 53
P (Decision MakKing) -« - sesssensessegisinmnaniins s 58
&j\gﬂjﬁﬁ (Input-Output Analysis):« - eoeereremeinniiinn. 65
HECAHT (Bayesian ARalysis).eooeerersseiin 83
{2t (Estimation)----- SRRV G PP 93
fe3p%e  (Operations Research, Operational Research)--.....--.- 100
#i§~—1iétﬁﬂ$ (Durbin—Watson TESE) vevrrrenennnnsiresninnniinine 111
ERESR  (Linear Hypothesis): - oeereisesmiommuininiiinienenn 116
BHEE  (SAMPINE)--rereserrerrssrsrmsmrtssses ittt 131
FEBE  (COTTElation).s-eesersesuesmsssnssnsiesninssisius st st 135
s — et FAE% (Quality Control, Statistical)....... 142
FOBE (Index NUMBET) woeserrerseseusntsstossnsionisssisssis st s 157
Ef34 (Markov Chain, Markoff Chain).--c--eecoruessersiucisnns 168
% (Time SEIIE) - +rvvrrrvrnrnnmsssiantnitite ittt e 176
B AR (Dummy Variable) - oeeeerseerrensesnnniniini e 201
w2 W Heit (Nonparametric StRELICS) e eovvrrrereerisininneriiisirenins 2o§
ﬁ;?f‘_tm D 5E (Identxflcatlon, Statlstxcal) ................................. 218
FFEFER  (SHAISHCS)weerrrreresssssersensis s st s 229
BN BB (Least-Squares Method) eeeeerrrremmemmnmiinn e, 243
B A5 (Maximum Likelihood EStimation) -«eeeeerovceeeesees 254
BErea B (Optimal Control TREOry)-i-seeseesrssreerssusinanniinnis 257*
ZRHEE(Data BanK) oeoveserseestsnrininiiin s e 267
Rzt EE (ECONOMELTICS)r+eererrvsrrenenrsersrnreruinnnrnnaiinnrnnsanans 276
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B A, #48 (Econometric Models, Aggregate)- -« ..ocou 282
ﬁaﬁm (Economic Expectations) .......................................... 291
M TER (Prediction and Forecasting, Economic)------.. EETEEPEPPRRID 297
BEZR (BCONOMIC DAta) «veeveerserummmunsiniiniiiiinsis s 303
S|P, W3+ EH (Demand and Supply, Econometric

. Stu@ig) ........................................................................... 314
az%.; (Error) ............................ B LT PP TP PP PEPP PP PP 322
E*“i (Samp[e Survey) ............................ eesessessitstasarancanne 325
iR, RPEEL (Simulation, Economic Processes)..:-.tsieeereuieinne 336
BEEA#HT (Cross—Section Analysis)-«««:-ceeeeeeeseesenniiiinnnnnnnneenn. 344
BEMB 458 (Random Walk Models) ««-weveeveerereenennmminninnnnnnne 354
ﬁ&ua (Random Numbcr) ................................................... 356
W37 4 #2455+ (Simultaneous Equation Estimation) «:«eeceeoeeeveeeenens 367
B2 M B8R (Significance, Test Of )eweevevrrumriiemiiiiiniiniiiniiiinnaenns 374
# W (Variance, Statistical Study of ) «-oveeveiviiiiiniiiiinn, 379
#®5|



EEi— RS HEMFESIAE (Box-Jenkins
Time Series Methods)

[}
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FBERETHNHERARESZ %, ERSSHEHNERREE
A LR MUERARYSEIBOER, EAKTSMERTER
R G2, B, SEHEREME T ENER R ERRRYE,
AR RRE, RMFEFISFY: (time series analysis) EISH Ay
EN :
RIS HT A A ER RETHE 1920 £RIE (W, Yule)
MR, HEERATBIE (B Slutsky) | H3E® (M. G. Kendall) ,
Ef8% (M.S. Bartlett) S5BEMBER, URATWlTE, |
RESMFFIME R AR ES 1970 £RMH, BEEEGKG.E.
P. Box) B2 &#7 (G. M. Jenkins) WRfzEBELE 1970 4E52K, HEIPT
R MEaAREE BB T 5#Al |(autoregressive integrated moving
average models, %% ARIMA &) , HEmNEFIHERRER
BHEE, BHEFFISMENSERERERE, ML, TESSEHER
BRI L, RAESEE, SREEHMEN LT R,

W EBR-PIRMAREEREM T ER OB, R
B B R R A1, MARREE —HEARRRHER
WA, BABOHFHRARAR AT AR HR R FIZOR, 35 U A 4 8
BOME RS, EMERNRE, AW, —RANAGERSTEERS
fE, (B7E5IAEANERRRMEAR, HR%EEBMY (lagged variables)
REEXHARMME (autocorrelation) HRE b, AMWEHHEFTE,
I B P 516377 s TE 7 T LA SB L e B,

=. ARIMA galey2 355 #
OB SRR |

BE{YJ(t=0,+L1,+2, ) RhEE# B (stochastic pro
—1781—



-2 . s BEM— S AMEMA NS Wik .

cess) PFEAEMYERFEE (equispaced intervals of time) %, R{fiEhE
(stationarity) EAW[¥#E (invertibility) fokedt:, BR {a:} (1 =0, +
TR+ ) % MM ) (white noise), S—Ep) 0558, o
R R BB B, el e,~iid N(0,0.%),
RETTHRETZ2ARANRARERS Y, BINELBE, —REAR
J A (autoregressive models, {55 AR (p)), —BBR BT HEA
(moving-average models, %3/ MA(Q)., AR(p) HAIFTLI T8
ARR:
® Ve=h Vit @Yot oo +PpYi_pt s
B
‘ (1 _¢XB_¢ZB?-_......._¢po)5,{:a,
A
=Y, —p, nRBHY
Brs Pop veeee >0y ROV RS, pRAHKY (order),
BRHIS 7% #BEEEE (backward shift operator)
MA(Q #AIfB B AIS:
ye=a,—0,a, ,—0,a;_r—----—b,a,_,
HNER:
y=(1—6,B—6,B>—...... —60,BYa,
Reh '
: 01,05, -nee 0, RBBTIHEN, ¢ BRHKRE,
FRXMHN AR(p) RETUKFRERKREY MA(0) A, )
=0, (B)a,
R
$(B)=1—¢,B—¢,B*—...... —¢,B?
Ll ARCD BB |
Y=l =g By a, |4 <]
=(14¢,B4+¢,*B*+----)a,
RAE, FRREY MA(Q BAFTHHEDERKXEN AR(0) BH,
gk, Y, BAIMELEITER AR BARER2 L MA BRIKEB;
BB E, REFEFEAR MM 1 (parsimony), HKELEREZRE AR
B MA @{#%, WML ARMA (p, q) ZEABEAKEE Y, &71, Ep
M=V at S Yot +@p¥i-pta—0bia,,
—6,a;_,—---—0,a,_,
RER:
—1782—
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(1 —¢B—¢,B*— e —¢,B) y,=(1 —6,B—06,B*
el ¢qu)a‘
1 ARMA(C 1, 1) FIFA:
(1—-¢,:B)y,=(1—6,B)a,

©) & FARBI T B B AR B RAR B E

o LA EBTRAy=BURAL, w145 B AR %8 (autocorrelation func-
tion, s ACF) HRPIEIMBEE (partial autocorrelation
function, fi§%5%5 PACF) 7 I 4 SR ok A4 AL,
SEBHEREEMES, &N ERERREATRR:
o= ECY,— )X i—2)] i
VELY,— #)IECY 10— )]

=Cov¥e Yers) p—p, 2,......
Var(Y,)

MA(q) ##lfy ACF 2B MzeliHs%k] (cut off) ok, IREIERT Al
i g W2, HERAWING ox BERE, 3 ACF ATRR:

bbbt ledlly | b b
P [ E
0 k>q

AR(p) Iy ACF FrEBMALE IE#hEk] (die out) MER; %
b= 15, Bl AR(l) A ACF

=6k k=1,2,....
We>1R, AR A ACF RIEREHE, THTIIREH-Lihm
(Yule-Walker) J52XfEH 04, 2 0p FE:

O1=0i+ 01+ oo +Ppop1

{Pz=¢1pl+¢2+ """ +Pp0p—:

Pr=P1Pp 1t P2Pp ot oo +%»
A .
Pi=010j 1+ Bulj 2t PpPj_pJ > P

EH ARMA (p, q) #AlHy ACF RIfR AR BRI MA KA
1

Rk, #EAMFEANREEREREROPREFRLBREME
BEENG. 7REl, AR #Algy PACF & I7El&] mk, MA &
Bpy PACF £ [Z#iEK] WX, T ARMA ##lfy PACF RI{i4
FLERENES. BE & REXBREWN AR HAZ ¥ j HARE

—1783—
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BEREL, S du REBREZ BB —HEAR, WL, S P 0s Pt
------ T3 PACF fy& I &#, PACF W Yule-Walker &8,
Bt AR(p) BAME,

Ep=1K du=n
Ep=2H,
I o
P Ly P
I p
e 1
Epr=3K
1 o o
er 1 p,
B33 = P2 Oy P3
I o o,
pn 1 p
ez o1

e, BER du(k=1,2,. ) R&EEZX AR(p) REMRE—
HERR, Hit, RBSER sy AR BAlZ PACF JSIEMSE p #, p #ALL
EHNEHFRBOERT, HEIR Mgkl pk. #HK#t, MAQ
REEAERERABA AR(c0) BAl, Rt ¢p HEMZEBL, T
28 IZWnkxl fwi,

RE—HEBIEEMR (nonstationary) #%|, " Lk ARMA(P’
q) RA—t, REMLE THEA ARIMA(p, d, q) Al

. $5(B)(1 —B)*y,=6,+0,(B)a,

A
¢p(B)= 1 —¢,B—¢,B?—---.. —¢pBP;
6,B)=1—6,B—6,B*—......—0,B%;
0, REBHE, RABEBHIE;
d RESRE.

Ed=08, Rr Y, REREHN; Md>08, Y, RFEEEHT, it
R ESNSTARZBREBKI . And =1k, FRRFEERD
Y, BABB—RESRUBBER MWd=28, BRRY, BAAR
B_REKHERBER, mitEE B (1-B)y=(1-B)Y,, ’

5, ARIMA REIATEZFARFHBEHHKRS], ME—-HEFLR
THBHBA

—1784—



CBAM— B R R AP Tk . 5 St

$5(B)Ppu(B)( 1 —B)!(1 —B*)**y,=0,+0,(B)64(B")a,

A ,
Dpu(BY= 1 —0,B°—D,B*—.-.... — 0, BP*’,
RENOEERBEBBS, PRIAXK.
Ogu(B)=1—6,B°—6,B*—...... —0,,B™*’,

RENEBHTHERSD, ¢* RAXE.
dRBBIKES (regular difference) k#; d* ARFHEXS
(seasonal difference)kf; s MR (seasonal period),

=. ARIMAB /1 ¢53% =

Bt ARIMARB A4 T HERZEHABRE, MEk——mURR.
Wi, LDAEBELABESDSBE-EREERY, FROETHNEIESR
2, By RE—EREENWREKETRN, RBELLY - BoWR
st R, AERBRALER AV A S BT W BT~

_ £
Al wor owm o#
RIS Y T L . am|
s = l

SA% TRBREL, TM&FH], TeBtEMZE] 8B [TAR UM E R k.

(&R (identification or tentative specification)

RAWIHRE, TRFBEATGERHMEY (sample auto-
correlation function, fii% SACF) HRBFSEMEY (sample partial

autocorrelation function, &S SPACFj‘,fg;ﬁgﬁgggtlg, SACF
M EARWT: ' '

ST a=T)
St

ﬁj=

Ad, nREABRMER ¥ R45mK.
HENBREER:

—1785—



e 6 o cBAM—— RN A A D Wk

" . q
Va@d=——(1+2 305, k>q

- Eft PACF QWi FRBARE: |
Pi=8mP i+ PueP ot - Bhh-1)Pjs i+ PuaP j

%Eﬂ a’n:?x
et , 1 ﬁx ) 8 :
Bu=aPo Pl Bmb g,
1 pl‘ 1-p,
P
B S B SRS
Va@w=——, k>p+1

n

KEAR, 0 B ¢u BTRSTLEEAR, hLTARRESBEET
EHEERE, , - N

Hit MA(Q B AR(p) HyERMA S FI#E ACF # PACF 28 ¢
KRR pFz [SrEIEK] HosRL. Bit, RFIAILUEREEAR SACF
ZEEERERRREE MA REHKY, Mkl SPACF %
HRERRRREE AR BA KR,

Mo, MR Py EEAEENREN—-BERL, MLYLEEHHLN
PR, SETEB BRI, EAFIHERIEKS R iR
REEEFI%, BBt SACF & SPACF My RakaRse B,

O44Et (estimation)
WA REEL, EARAREEIRNEST, RETHHR

KD faEhE (MLE) %3 AR TR . B8 R % #Hn
(asymptotic) BWfEFFFetE, FEIE ARIMA (p, d, q) BAFEE

F, B2 a;~iid N(0,0,2), Rl a,=W,—¢W,_,—-—0,W,_;
+Gla,_l+ """ +9¢a‘_q, t=1, 2, , 7
A

_{Yt—ll, #d=0

l(1=B)YY,, £d>0

B, @ TR S (Do eenr8p)y 0 (01, oo, 0p) SBMIER, KT

TRR a2, 00, BETLHERTAR s (u,8,00=F af

(o s 0), 1S, MLE BRI LAE s B MERBES T FRBH
e



BB M M M c 7

8, 0, HSMERHAE.

FEE, RERTE—SFIRILZERME, RHNESHAOME
Ginitial values) , LIfFRfEIHROREME. Hil, RAR(D BAWE, o
=¢, , RETHA P; fEREEt ¢ ROSIEIE, B ¢x‘°’—P1° Bt MA(D

BAME, o= Mo=—1EL 2 L EEREN

Al R — B A T AR,
(E)E%Iiﬁﬁﬁ (diagnostic checking)

BEMANFTREHE NESFAE, BMA TUFIRM SRR BEE
(residuals) BH > S EEMEEMIZH. FLL 4 R¥&dH ARIMA (p,d,
Q) BFpREE, M

8,=0,"(B)gp(B)(1 —B)"ye o

MR YRGB ERNE, EARET, o ATEBEILUR
[FMRE ] o WUBE; REDBR a 19 ACFZE&Re(k=1,2,)
HENE, AW & B SACF pEBREE. W ¢4 ﬁﬂﬂ&ﬁ*ﬁ
RHEMABR:

- p) <a.—‘5><a,+,—5>
a,k — —
5 o

» k —— 1 ~ 2 ’ ““"."'

R RR:
Vu(?a,f) : -i—

BT AR EAAKREERN A RERARGEREREN, FTHATR
fEgtem o (MEFEBE (FHERE—P—9)

Q—“tip’k ”‘_—”_d

% Bt SACF WiERR, Br & HIER (HeE E’ﬁﬁﬂ’ﬁ
BITARS, ENEFIA 4 WA SACF BriRftay MikskBRF] e, ¥
RRERMELEMNBE., AW, EERFVRY[ AR , &

(1—¢B)y,=a,
{Beh a4, WFIH SACF Bm a, AI2E MA(1) mAIRE, &I
a,=(1—6,B)a,*
BLES, EPEMBAEBER ARMA (1, 1), 7REl
(1—¢.B)y,=(1—6,B)a,*
T RENEI %, FREFIRATOBREERA 4*, REH SACF ERF4A
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