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ABSTRACT This paper applies Neftci (1982)’s sequential probability recursion (SPR) to the prediction of bus-

iness cycle turning points in Japan. The SPR forecast correctly predicted ten of the past thirteen turning points before

they occurred. It also shows better performance relative to the rule-of-thumb prediction that signals the turning points

when the leading diffusion index (DI) shows values below (above) 509 for three months in a row for peak (trough)

predictions, in terms of both a smaller number of false signals and earlier detections of the turning points. The

SPR-based prediction has signalled a peak as early as in June 1996 for the peak of March 1997, which confirms ability

of identifying the turning point even on an ex-ante basis.
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BEEROSWICE > TERR Yy 7 D0—2I,
BEOERSYTRTLZLTHS. L, FMCR
KOWAGH - TN IUEREI LB RFEREY T
x5 THAH L, BREDBHGD > T iuIfittic
KT CRTREYEHTAITHS . BUIRLLEL
e AREFEBOR I DLW CRENT 2 RERIRE S S L b h
Briiclesh. TOLHRBERChIDLLT, T
hE COEMPEKBBEHERE € 7 VIRIOER
AERTHTHENEFTH - BRAITLAT
AEEEN BRI AHMEER P RELTEIHT L
PR—RE T, WD CERENRIOLBRIhTHAS
PN SDTH ot (B2 Wecker [1979]).

FT, BROBBRELTFHTHZ LXE—DOBD
CT R TFANDELINIOTHD. ThiT
I ODREN DB, B—DH DX, Stock and Watson
(1989, 1990) = Fair (1994) D X 5, ARIMA €7
AEITET SRR EFASORE SWBRERY T
v & A FHE ¥4 % bootstrapping % L7 stochastic
simulation TH H, BFET— 2B —L L —anbHE
ETHADEREINS. B0 DI, Hamilton
(1989, 1994), Diebold and Rudebusch (1989, 1990),
Ducker (1997) D X <12 7 @ABY AV TERRA

Prediction of Business Cycle Turning Points: Application of
the Sequential Probability Recursion to the Japanese Data. By
Mikihiro Matsuoka (Daiwa Institute of Research Ltd.).

AR RS R AR

SERU105E12 7 S

AFRTHLOTHD, BET - 2 IEBOV Y — A
DOERETHLOLFRESRS. ABTE, OB
ORI IBT B Nefii (1982) @ Sequential Probabili-
ty Recursion (SPR) #MHT 5.

2. Sequential Probability Recursion

ZHFTIT, Neftg (1982) © SPR ¥V TRED
ERaPFR LA O, KEEBFCGALL
Palash and Radecki (1985), Diebold and Rudebusch (1989),
Koenig and Emery (1991), 4 ¥V A - VA - HA&
J& B U 7 Niemira (1991), B ARG A L 7o Matsuoka
(1995, 1998) 235 5.

SPR Tit, EB I BEERRTIT — 212 <D
DOREDB VU —ADLRELTWSY, BAELL
OREEDT — 2 NED VL — 2 bREL T D05
HhL, EEREINTWS. Effifbolodie, vy
— AT EREE (gowntum) EREIEK (gxpansion)
D2OTHBHELLS. TLT, v—ADEKER (re
gime switching) 735 % HER CTHEIRE - 2 BERARIC
HoT\WBEELD. (B CTHRERE (%
TORRTIF — % 5,={x0, x1, 33, ", %} LT D2
DRILB VS —apbREE LT —2DEER LS.

»HEFEEERT X, AREOXTHERE L LTHVS
hTuwaElLEd FEX3BECETHLELT
HavEs, P VT, 72 [CI) OXfTER. X
112920 VY — A TR o1k LT LICERS i
FHELTWDELES. RROGBAVIh AL
T, (Zh3EBR £35&, T.OLEROBRABREY
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FKhTHRER LD (B, BRAVIKFEEO
50, ABICERIIET,=50 L 7c5). ZhrxknDlk>
ZERHTZEZLLES

X,~F«(X,) for 1<t<T,, PiL R KI5 K (expansion)
BE o RZEEERLS M (cdf)

X~Fi(X) for T,<t, PIIE5HKEB (gownturn) )5 1]
D RBEHERSH (cdl)
tHECOT—% {x} XFELLT, (¥ TR
DI (peak) Mz 3 (BBREYNL 5 : T.=t) B
Ry E+5L, Zhi~M A0oEEXYHWT(1)
ARDXHRELTZ ENTES.

r P(x| T,<t) - P(T.<1)

H._.p(];ﬁtlfl) = P(x,) v

Dicbold and Rudebusch (1989) X 3 &, = OBERIT
L (2)XD SPR OB E LTERLTZ ENTES

[ﬁﬂ;— <1~f11) :]-f“(fz)
[ﬁ+x(1j@)]i“@
; (1—H) =1 £ ()

(2)
2T, M=P(T,=t| T,>t—1) -1 FTEP
DIAE T Ds » 1B G t B IUA i B & &
EXRTHbH, ~¥— FBEI¥ (hazard function) & FRIE
ha. fOrX, BEB LY — AnbE UBE %R
FERH (pdf), X X, AV Y — 2 bETIH
DO pdf THS.

‘i, (M CRRKOF (trough) iz HHE
RBIHNx, (3)RXX-TEHLIIS.

[ (o) e
e () T

i (1*H) (13D f4(x)

(3)
M=P(T,=t| T,>t—1) %18 F CRBLKDBHE
Nl o BE P B0 Z N 5 R EHRTH
5.

BRROGBRAOTFET EE(2) - (3)REET S
RO ON #BAFEL, COBRI—EKE (2
ha PL35)UbErEELLES (I2P) <, Ih
5T CRIDGBBRIIEN] EWVO V7 F v iT0
ThDH. ZhIEWiaZhuE, BRo»5RE (Flz

fI=

EIEKRE) T LR (BloRkE [#EBE]
7 b LICHER) *RDBZETHD. PHELIH
FBLTEDLR v 7+ aniie4< (Typeler
ror), PR BRELTED LY 7 F AT 81 <
v 7B D (Typellerror). & Z T3, ALLE
HROY 7 FMTBotcv 7 F v EHE L.

3. ALSfOWEFRE

(2) - (R KTHBRADERIIA L fD2OT
BB, Thiekdszlick T, BEOERANE
NIRERY(2) - (3)REHAVTEM T L2THE
EleB. ZZTCRUTOISIAEERVT, A& f
TRDI. 3T DHEBIZOWT, 4TI fD
B OWTEHET 5.

Ao Weibull ~ 4 — VAR REE L TRLETRD 5.
foBERBEFOaVEYS, b VT y 2 ADEST
e (CLD oRifitx kKB & R B s 8
L, ERGHLRE L TFEHESBERDS.
3.1 Hazard (1), Survivor (§), and Density (F)
9]z £

Y — FEERDHEEC AL - CBE T 5 AL iR
M LTEL.

F(2) - H5RE (REIKXETER) »effizc
R TTHHEKR: FG)=P(T<y)

S(t) B BRERDI &bt R T B EER
(Survivor BA%) : S(t) =1—F(t) =P(T=1)

1(t, A)-ee HHRAEH t 11 F TRV BEAR, ko8
VIR 1+ A4 ORI T T 5 &b E HEER

A@Q) - AxERTEHEDST T o BEOEET
R (Z hdd hazard BA%D)
CThORBTo(4)-(1)RDL SRR IhS.
(7)RORD 3 SOFHTEHRH -~ — VR Y, &
BOHIHERE A~ — VEIBRRDL LT3, (8)R
{Z integrated -~ — FEAR L FRIZ NS .

CDF=F(t) =S{f(s) ds=P(T<¢t) (4)

S(2)=1—F(2) =P(T>1) (5)

KLA)=PU<T<H¢HT>0=EQi£L2KQ
S(1)

(6)

F(T+A)—F(1) f(t)

A(t) =lim
4-0

S(¢) - 8@
=P(T=:|T>t—1) (7)
Amzyﬂﬂa (8)

Yial—vav HITEE4E

NI | -El ectronic Library Service



Japan Society for Sinulation Technol ogy

3.2 Hazard BAKDOIIR (positive/negative dura-

tion dependence)

¥ — FEIBUIRR OB TH 5. RoEAL LK
A — VEARH M-S 57 D1, RoMmBaR s o
5. ZOBE, IR UIHEDR ERIVER SR
ZBEHAEHRIBL D EXEBRTE. Zhy
positive duration dependence &4 5. % — FEIHA
RrOfER & EBERThHIUE, RRWKR25 » ABKA
55&E100, FERAAS &, BARREVERAY
Wz BEEMSEHERI-ETHS. Zh% nodura
tion dependence &\ 5. BERBROSITT I\ TIL,
negative duration dependence (32 ER DN L 705,
D, RBRT 5 E LREO MM EHERIE
{TIenledi, TLLIRIBEIRBE LT &I
H>TLESMHLTHA.

3.3 Hazard FBHHEEICH > TOZOMOHEER
(1) vy —IN/EBENE (censored observation)

ME3 » AR (3/1-5/31) wwkFE L ADKERMK
21y BTHoBEEELTALS. ZhiiL 22
DOR[EEELE 2 bR S.

AR 1y — A BEEYEER1 , AR (3/15-
4/14) DLEHE, BT B A complete spell
*B K H—~"ARRETI » AEKLE 5/10) L,
RIFERRBOESE LTV B A+ --incomplete spell
ARLEBERTRELIMOBVCHAUETHS.
=Complete spell-- - LEER~DOF LI pdf GBFE &L
xH)
=Incomplete spell--- T EBEK A~ DF LT survivor
BE%L (S(1))

RRERCE VUL, REOBERIKT LTWv0
T incomplete spell & 75 %.

(2) v vy -1+ INBEE (truncated observa-
tion)

BEAET E 2 REBRIAR I NLVL-OT, B
REROWEAZHET 2NE LD S. T2 THREINL
REMERO S B, HLPEOE DT » &5
MG Y 5252 £ T, ZOMBERLET L O0—
BHTHS. ZIL(IRDIIRBRTES.

d=d—d'+1 - IKBE (9)
d=d—dp,+1 EREME
T, diEBCAVSRIIEK - BB RE ORI
(AR, d 3RKIEK - BRoEBROMKGFEHM (A3,
dinin VIR S IR BEOMBEIM (dein =22), ddia
R EVEREREOMEIINE (dh.=4) TH5D.
3.4 Weibull hazard ORI & & DOHEET

SFR105E12 7
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AY = FREBII VWAL ARERLRE LR D
P, T TRBAEOBA RO TG B edicTE 5
R b Bt S @A b x v ic. Weibull ~ 4 — F
220137 2 -2 X5 THRIATED, LTFoD
IO RTHS.

Hazard : A (8) =p-a-t*!

Survivor : S(t) =exp { —y-1°}

cdf : F(1) =1—exp {—7-1°}

padf: f(1) =y a-t* 'exp {—y- 1%}
ZZ T, a>0, >0 TH 5. Duration dependence %
BRETHAT A2 —11aTh5.

(10)

a>1 positive duration dependence
(hazard B3 X R DR HOBIEY)

a1 negative duration dependence
(hazard BSEL R O R A BEHD)

=1 no duration dependence
(constant hazard)

AY— P A RD B LD RLEEYHW
5. UDREBNT, Ld, ) 3 TRFhoBIED
APLEREAB Y B LD THD, DiF I —F
B GCHEBEOBIMELN € v —XhTuiewBEit
1, v —XRTUVEHBEIT0) Thb.

L(d, 0)=2D,»-lnf(d;|6)+i (1—D))
x1n $(d;19) (11)
(1)K X - TEIHE N D Weibull ~+ — Fa (11) K,
CRAT S E, KRR BT 5L (12)
RO X3 RDLID (REILABDE BT 5 B
{33XC complete spell TH5).
Ly, a;dy, dy, **, d,)

=nln (ay) + (@—1) id,-—yfjd:‘ (12)
i=1 i=1

FERiC, RRERBEORFLEREEY RS S £ (13)
RO X515, 978 4 AURESRVC-TW 5 RAEER
X incomplete spell TH H, FOXLEBER~OEFE
% survivor B & 70 B .
Ly, a; dy, dy, *, d,)
=(—1) In (o) + (a—1) i d—y Z d?
i=1

i=1

(13)
FE_RKELUEORSIILARE Tl a=11, HER
WTEa=12TH5B. 7 A —FaryOHTEMIT,
grid search I X » TRDTz. i, T2 —205HK
3(12) - (13RO KEBAK O L LTRDLN B
(14X). BEREC >V TIh*RDdDD &,
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Lt n—1 1 n n
—=————y 2 di—(lna)’y Y, d7
3 e a)'g} ; (not)}"_=21 ;
#r'__am
P

*L! ! =
Var (&) =—| —
ar (&) l:aaz a,;s]

aZLd -1
Var (ﬁ)=—[— :|

s

BARBEE OV TIRTXTOBRAIES complete spell
THDBLDERUYRD (n—1) PER LB XHB LS
ha. RIVIAXKORIEEA B LORKBEROKF
FHMEEH LI OTHS. T21X(1HORES
TRDI Weibull ~H— FD A5 2 —2Thb. HE
DD HKEDEE Sichel (1991) HBEIHLTW5.
# 212X % £, duration dependence ¥ BRI T 5 - 5
A=2TH5D ol IhKBET1.093(0.227), #BERE
T1.456(0.264) THbh, WThoRELE VTR
a=1 (no duration dependence) DIFEHFHIZEH T

HTHBHEERC A AR e RN BERBORIZLER X
hed wo tiwRDdDB D (Diebold and Rudebusch,
1990). B 113k D B hic Weibull ~H — FR#i\ o
LDOTH5.

4, RIDERROTA

4.1 F—y0B¥MEOEE(L
¥, REBRRY L ERRICRT %R - kB
EODCLI (=2 VKL, FEROXTHEE o¥k%
—HIEHIEEXER L (158). H5 CLIFIAL
OBBENIEK - RBRBEDO V2 — A0 bR LI
iYL, BERRYEBERATARLEDTHS.
_ (y—%) e
xm,high_m J
(1) R BT, o, b FEECBEOBERE O
BEX, y MERRBORRER, 7 ABRELORE

(15)

F+2 Weibull "~ FEFL

ey (EMARREREERZE). hicxn LORET, EES) K (Sichel, 1991)
B k> RN — N . 1951:6 - 1998:2 1945:10 - 1990:2
BREEBBREIC VT 0=3.020(1.070) TH b, posi s e i o
tive duration dependence (RIS TIIEDIR EREA @ 1003 1.456 1278 3.020
BERE KL IBENKE D) BRDLID. X0 0z)  0xH  Eay 000
B, RRERRBE CRINKHMBERMEBIR 2 E R r 0.058 0020 0.007 0.001
ThBLDIRIEEIRDL )TV, REBAR 5 S0
F1 AARBT3RIEEAMERIK - RHRBEOMKEHAM (Duration)
_ (B : B)
Eo if] A %k a|F
November 1880  September 1883 34
September 1883 July 1890 October 1891 82 15 97
October 1891  November 1897  November 1898 73 12 85
November 1898  December 1899 June 1901 13 18 31
June 1901 May 1907 January 1909 7 20 91
January 1909 September 1913 December 1914 56 15 71
December 1914 April 1920 April 1921 64 12 76
April 1921 March 1929  November 1930 95 20 115
November 1930  December 1939 109
June 1951 October 1951 4
October 1951 January 1954  November 1954 27 10 37
November 1954 June 1957 June 1958 31 12 43
June 1958  December 1961 October 1962 42 10 52
October 1962 October 1964 October 1965 24 12 36
October 1965 July 1970 December 1971 57 17 74
December 1971  November 1973 March 1975 23 16 39
March 1975 January 1977 October 1977 22 9 31
October 1977 February 1980 February 1983 28 36 64
February 1983 June 1985  November 1986 28 17 45
November 1986 April 1991 October 1993 53 30 83
October 1993 March 1997 ? 41
FEIREERAR EST0] 49 16 63
5 B oRBRAT 70 18 81
LN 5 34 17 50
RE . BRLET
_ — YiaVv—vav FITEELE
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HETESAR : 195146 - 19984F2 A

RS T S SO SO0 G S T T S T S SO0 M S W A B S SN ¥ T R A T T S S S |

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57
MM (Duration, A)

Weibull ~+ — FBI%

B

[—#xRE —®amnE]

..... N(0.70, 1.48)
..... N(-0.43, 1.54)

||||||||||||

|||||||||||||||||||||

0.000 b
-6.0

6.0

CLIATA AL (%)

o RO (1968:2-1998:2),

B2 ERGHYEE LI HEREEMK

BREMOFHRER, 7 IEXRMOTFHIEEK, s
BT BEREMOBREROSE, 2 3MEREK
HWOREROGETHS. F 313 CLIAIA LE(EK
(%) OB L-doThs. E2iL, CLIF
ARECRCIERSx RE LISBE 0K RE & %
BREWEE DO pdf EHE LD THS.

#E3 - 2nbohs X, IWKEEELHRRER
T CLIBT B O FHN R 5 R, (OBLRITE

PR 10512 3

LAY BEDOSARIELITIT—F L. ZOF —
R=F ., TTHEEENMNERE, BBADT -2
WTFhO VY —anbREE LY HAT 20355
WZ7c . skewness *° kurtosis 2> A TCIEHR A A AW
BORHLEFTHELTTEIRNNZ LD D0, %
O DOF Y FAGIBEITL 2290 v — Akt 5
*—R=5, TORBEI/PNINWZ EHNEF LWV T
bbbty .
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£3 CIETHEMAR (%) otk
AR KRE RA%BRE

1973: 10LART  1975:30AK  1975: 20481  1977:1008&
Mean 0.838 0.699 2173 -0.428
Median 0.887 0.685 -2.087 -0.392
Standard Deviation 2.057 1475 3.438 1543
Variance 4232 2.176 11.823 2.380
Kurtosis -0.448 -0.601 1.036 0.100
Skewness 0.005 0.236 -0.776 -0.059
Range 89 6.9 16.1 82
Minimum 37 25 1122 45
Maximum 52 44 38 36
No. of Observations 52 172 33 104

T 1973:10BARM38 X UN1975: 2L BT BRI RT D i,

T ITIR, REREMOBEIE (P - 5k RIE
BEMO i B LB OER BV 1oy, BER
ENLERRANOBTRTCRIBHFBTCET, 0k
57BIFILY) TAEA AN—ACTOFHETIIRATRET
HB. COBERT, UFOFHERIBECOWTE
FAA T AR > T BRI EETE o\, &
£, KEIEBWTHEIZY 710524 A (ex-ante) -
— 2D FREBEFIEREL 7 — £ i FE5 { ex-post
N — 2DOFHI & B Utz Diebold and Rudebusch (1991)
2 Koenig and Emery (1991) (LY 7L 2 A4 AFHIOK
A ex-post X—ADFH L HHETT A LxBD
T 5.

4.2 Sequential Probability Recursion DFERDE

¥ LB 0RE

F4RLUTOX 5cshitr. 1970527 Holyo >~ 75
ML P=05 KRELITBAIC 2 » ART [—2] mHX
hiz. P=09rBETHES AR 3] v srn
AHEN. ZDXd, <1 FADEIAELBER
haid, BRCERAYBEHTE WD Z LR
5. BRIUTOISEHEIIS.

(1) P=05IRET S LBEBEOEBPED 5 H10
By, BREANFhBINC Y 7 FAnHTw5. By
ITOBLRET D E, YR, v/l b00ER
5. P=0.9 TiR13ED 5 B 2 [@ LB EER S
R TcEn{ . BN ARIKOEBRR*RDHD T
TRTEE 1 ERECHEABETHY, SPRICE
DSFENIZ D& A 2T FEEUE D LI Ll B.
(2) wFhiz3EicDOWTiE, 3123225 ARID
7 (P=050BE) ThHYH, P=05LELRE
Licz & X b Typelerror REAE LR T toc &
Erxbhd. ¥, SPRARSEEAMBRNERS
P Lieds » I/ MR R REERIC S BRI RIS L
RTVTERTFELTVA. EWHDIE, 20 3ENT
WTFR A ARICIRD bR h - MR RRER

#F4 SPR (Sequential Probability Recursion) iZ X 5R&
DEBEDTFRAT7 y -< v R

(M&: R)

Threshold Probability: 0.5 0.8 0.9
Peaks (1)) Jul-70 0 3
Nov-73 -4 -3

Jan-77 3 1 4

Feb-80 4 2 1

Jun-85 -12 0 2

Feb-91 -31 -24 -19

May-97 -23 -20 0

Troughs (&) Dec-71 6 -4 -3
Mar-75 1 1 2

Oct-77 0 2 3

Feb-83 22 -19 -18

Nov-86 2 2 3

Oct-93 -8 -7 2

Peaks (L) Average -11.4 7.0 -1.7
Median -5.0 20 1.0

Std. Dev. 10.5 9.7 7.4

Troughs (%) Average -6.5 42 -18
Median -4.0 -15 20

Std. Dev. 7.5 7.4 7.5

118 Average 9.2 -5.7 -1.8
Median -5.0 20 20

Std. Dev. 9.6 8.8 74

i Average 43 -11 14
Median -35 0.0 20

Std. Dev. 34 2.9 2.3

ELLSTF L RNz HUT-EI% 10 6 2
1rABA[H]1LET 10 8 3
27 BBN[+2L BT 10 10 7
o=+ L ERRICHU-E¥ 3 3 3

* .. Feb-83, Feb-91, and Mar-97DIGM A ERR<,

ELWYTFILOBE ... [0] iS5 [-12).

Mot T+ L OMBE ... [-13] BEEERLM,

Threshold Probability ... Ch A L DMBITLRIEEREADSTFILEHT
ELSHEMRDEE,

EOMHS

(B) (215D, BREDDTH LD HRFOERALYE2, Bl
LEttoT, R1TADUMBVIEEEMICERBE P MT S EMTEI=2 LI D,
f=12L, HEVITLEMIZFHL TV SRR IR ILTF N EH LT, SITE
135 ALLLEMOS T+ LERST-D T+ L ERELT-.

PEIFRTVBLDTHS.

@ 1983%F 2 Aon (1981FEH KBRS, —EEHEH I
MRS LR FFCEERRES ER LA, £
O, KEDFITNLF 4 o7 - Vo vy vORELE
FFTRIRBOETR LL)

@ 19914F 2 A DI (19885EHns b D /N I fEEE
TR ZITCTHREBRRA LR LY, ZhiRKEER
LIXRBm IR0 )

@ 19974 3 Aol (1994FF F CoRB AR X
- T19954E 4 H b RIABBE PR Ulchd, Thidi
KR L3RBT o)

DX 5 BB, Hansen (1994) 5383 L 7= busi-
ness cycle dating committee filter (BRI SADHRE
DOHHEDFFH B U TAETIRe) MWHFET HAREK
FHDTHERTHIDOTHS.

Vial—vav HITKELE
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DIz X IMEDERAFUTE. Bol=L T+ N E R ESND(HABE
TH50%E TESREHNSHHY . REBETHINELESREHNEMHD),
€ (N
a i
196501 196701 196901 197101 197301 197501 197701 197901 198101 198301 198501 198701 198901 199101 199301 199501 199701
K3 DI%fTiER
19964E2 8 - 19984E6 A
£ B ... VT VEA Mex-ante) F-]
2 AEOERR .. 199843 A |z EREEN - Z BEL B (19904
'g MH19968FE~RTDT —F 1z F-S<ex—post T Hl
o~ KOER ... EBELEEROT —F iz ES<expostFH|
_____________________________ 21.2%
00 1 B DRSS R T RS Rt F I | R mn— 1 L
9602 9605 9608 92611 9702 9705 9708 9711 9802 9805

K4 BKEE- SBEER: Yy 7A24 2FH

(B) ToBE st rrARBRETLLDIIL, V7T
A B ORERMI0%CIE LT D E S vk
F 2o 2T BNENRSD. 100X THIEED >~
7SI AT DEHEESA K E VL, 1009 Bee T,
BOETLTOWWHEE >0y 7 1 icb h a2
KEV. ZOF 2y JC LS THESTY 7 F LT
DORBREBRETZHEEZLNS.

SER105%12 8

4) BEl==2/ iAF22F 4 7HEBRLTWA DI
CESSBRHAEECHBE L TRy 7 r bt b
ATREME AV E W & 23 SPRICES S BRI s TR F)
ETHHEEXOND (DI I LR S
FHEITIE DI A3 » AEFETHOX > TEIE [ EEh
] BEOW (B8] 2ot wT s cF3). ¥
72, DIESCHTEETIIDIAS » AL E50% %
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TE->TH I FEFLBRL ST CEMIRZOILE
EDL5ELBRVORFERATH Y, ZEAMHEIOAD
SAr N K EV. ThIR~T SPR RES R
BFEHMEAPTFERCAKI L TE D, T X 5 ot
13 POBRELBR\TIIFE Lisy.
(5) VT7NEALR—ADFHIOEREIT?
FEEDNY T EA A TCEABERYFE LIRDIC964F
4 BURIT Y TA 24 A—ADFHIE, CLIBIFE
RAWIETFEE OB RETHSH. Fic, 19984 3
B3 CLI OXEEFEA1990FED H1995FE B F X h,
IHRFHEC I b TRHEIRFTES. M43
EOBHHDLNT BN, ZDIHLERNRY T x4
AFH, MCERXIEEFEF O ex-post TR, K
WEEREMEREEL TR D ex-post FRITH 5. I74EF
DERELFRTECH - T, B YTAEA
AN = ZADHERITIRIIKE 2, 965F 6 JItgd T
50%% kB> 7D b BEETHS. BEMEYHAVSL,
D T50% % A - 7-Di3965E12 8 ¥ TR X
bt ots. SERB-TWIE, V7 x4 A
—ADFHEIB VAT y—2 VR EWL D (MR
2, ThASHLM EBES ) REFEFER
DUWTIMVCER & RVCERLY R THEG 15 X5
IZ19974E 9 A OFeBER ISt & L TR ERZEZX A DN
Mot

5. &b Y IC

AT, REOEBRSYTHT DT F4 v
X NTo Nefii (1982) @ SPR ¥ W T HADRRDER
BEDOTFRLIT>Thi. ZOHETIE, BAEXI3ED
B RO 5 LIOENIERSDOE LRI > 7+ L
SR TEHYFHEIRSD LI V2 5. B EREY
ARCRDDHETIII IV ERBEDEA LS IR BHBED
T, SPRIZESSFHNLZ D& A &5 74N
LicZ bicied. M- 3EIEOWTYH, HEHIC
PR v ST AR LT (Typelerror) 72 TH Y,
B ORSEERMNOEEI)—F LTI T &/h
SERKIBERCABBCRICT 2@AAH D LI
BEEXNIEELZORDE. v /I AR EBOERD
100 IZRB LT EI T F = v 7THIER
X 5T, Typelerror iz hBALL 5. Bofo
TFANRBI W &, BEZFOBENG AL KMAR
LRTWABIZENSPROBAKDE#THS. 1L,
5th, —BEBERRENVETL, K21kt pdf
DA —=~—=3F ., TOREIEL LB E I TRRBE
WA ERPENE T 2HERIIEE T 2 LEX D
55, 5, MR Y 7+ v -7 o 7T 268
T, SPROFHEY -1 ¢ LTORBEELEYIRT
W T EMIREIRA.

1968452 H —19754E6 B

6802 6808 6902 6908 7002 7008 7102

7202 7208 7302 7308 7402 7408 7502

Sequential Probability Recursion (SPR)iZZE-SWTHH, 50%% LEINIZ b 3 T CREOKGHRA]
EWS LTI NENMT, EOVIFARHTY D57 ARICEROERR (U - &) #thhd, ZOSPRIZES
K RKDOERRKOTFHL, BEIBEOKGRSRD S LIOE L WA FRT 5 Z LA TEE,

B5 RIEE - BIEER: BEQ)

Vialb—vav FITEFELS

NI | -El ectronic Library Service



Japan Society for Sinulation Technol ogy

275

1975438 — 1983458
t = th ) (o) %
10 RAN 10
|
0.9 e | e E R e T LY
!
1
08 H-=--—-—-—-- ==~ mm e m e e e - — - - - -1 - 08
|
[ A R e S & e 4—-=-======/- | — 0.7
|
S e 406
-
R Y [ R EEEEEEEEEEE R RRREEEES S EEEEE R e
04 F---------~fHf-r---Rt-----""-"—"—--—-"F—“4----———F -7 - - -~ J—~O.4
|
|
03 F---—-——-—-~=f-—-F-——-F==---m == - - -~ - — - — + r - 403
t |
! |
02 F---------}--tr -1 - — == -] + === - 02
| 1
| 1
01 F--pf4br-JAf---F--F-1t-----<--fN\{----1---~- n -a-- +-401
| | V1
00 b T end e b e e e . AT AT il 0o

7503 7509 7603 7609 7703 7709 7803 7809 7903 7909 8003 8009 8103 8109 8203 8209 8303

FEIMT & DERSFIIS PRICE > THBME A, ARORKEEAHTIIETHTVARVSD (S P RIZ Lo THEHO.8
FERSRRYEENRGERRALBABLE) . KWERIZOGENRZGRRICE I ER OMSE,

B6 RXHE - EEER: A&

198352 H —1994%2R

1.0 1.0

09 HfF-~--~---——q4f-—-—--~— 09

(1X 3 ¥ SN | Ep——— 08

(N [ | 0.7

06 ff--~----H-{°4------ 06

B
G e AYARE EEEEEE

(1Y SR [ S i — 04

() J MDUDU FpUS U (- —— 03

02 F--~=-—-F -3 - === 0.2

115 [ SRy /L 0.1

0_0 i b G b g s Ce e e e i iy [SEUERESESEENI NS U NS NN NN LN 00

8302 8310 8406 8502 8510 8606 8702 8710 8806 8502 8910 9006 9102 9110 9206 9302 9310
B & DIEBRRITS P RICE > THBBEN LS, ARNORKEERFIZIEIT L TRV HO (S PRITE > THEHN
0.8% hE-MREEENRERRALEZAZLE) . KWERIIZOEENRERIICE I EA ORE,
EH7 BR#8 - BEEEER: BARQ)
2 % ¥ B 2) Diebold, Francis X., and Glenn D. Rudebusch: Scoring
the Leading Indicators, Journal of Business, 62, 369/91
1) Crone, M. Theodore, and Kevin J. Babyak: Looking (1989)
Ahead: Leading Indexes for Pennsylvania and New Jersey, 3) Diebold, Francis X., and Glenn D. Rudebusch: A Non-
Bustness Review, Federal Reserve Bank of Philadelphia, parametric Investigation of Duration Dependence in the
May/June, 3/14 (1996) American Business Cycle, Journal of Political Economy, 98,
SEEL104E12 7 —_— 1 —

NI | -El ectronic Library Service




Japan Society for Sinulation Technol ogy

276

4)

5)

6)

7)

8)

9

10)

11)

12)

19934108 —1998%6 A

100%

1.0

09 Fmm e e

g

1 L /0

1Y S

11 E

01 - N\ -~

TS TS TN S S B 1

21.2%

T S T T N S A ST S S N S 4

OAO B W T N S S S N S B
9310 9401 9404 9407 9410 9501 9504

9507 9510 9601 9604 9607 9610 9701 9704 9707 9710 9801 9804

FEJUAFH X D1l » BIXSPR(Sequential Probability Recursion) iz L AW B b D, T2 Tit, REHIB - EIfRR

208% LE> LR REEEMTIL - BEBRELL,

8 RIKE - EEER: B4

596/616 (1990)

Diebold, Francis X., and Glenn D. Rudebusch: Turning
Point Prediction with the Composite Leading Index: An
Ex-Ante Analysis, in Kajal Lahiri and Geoffrey H. Moore
(eds.), Leading Economic Indicators, Cambridge University
Press, 231/56 (1991)

Diebold, Francis X., Glenn D. Rudebusch, and Daniel E.
Sichel: Further Evidence on Business-Cycle Duration De-~
pendence, in James H. Stock and Mark W. Watson (eds.),
Business Cycles, Indicators, and Forecasting, University of
Chicago Press, 255/280 (1994)

Ducker, Michael J.: Strengthening the Case for the Yield
Curve as a Predictor of U. S. Recessions, Review, Federal
Reserve Bank of St. Louis, March/April, 41/50 (1997)
Fair, Ray C.: Estimating Event Probabilities from Macro-
econometric Models Using Stochastic Simulation, in James
H. Stock and Mark W. Watson (eds.), Business Cycles, In-
dicators, and Forecasting, University of Chicago Press,
157/176 (1994)

Greene, William H.: Econometric Analpsis, 2,4 edition,
Macmillan (1993)

Hamilton, James H.: A New Approach to the Econometric
Analysis of Nonstationary Time Series and the Business
Cycle, Econometrica, 57, 357/84 (1989)

Hansen, Bruce E.: Comment, in James H. Stock and Mark
W. Watson (eds.), Business Cycles, Indicators, and Forecasting,
University of Chicago Press, 280/284 (1994)

Huh, Chan G.: Recession Probability Indexes: A Survey,
Federal Reserve Bank of San Francisco, Economic Review,
Fall 31/40 (1991)

Kiefer, Nicholas M.: Economic Duration Data and Hazard
Function, Journal of Economic Literature, 26, 646/79 (1988)

— 12—

13)

14)

15)

16)

17)

18)

19)

20)

Koenig, Evan F., and Kenneth M. Emery: Misleading
Indicators? Using the Composite Leading Indicators to
Predict Cyclical Turning Points, Economic Review, Federal
Reserve Bank of Dallas, July 1/14 (1991)

Matsuoka, Mikihiro: Turning Point Prediction of Business
Cycles: Sequential Probability Recursion with Application
to the Japanese Data, Department of Economics, Brown
University, manuscript (1995)

Matsuoka, Mikihiro: Prediction of Business Cycle Turning
Points: An Application of Sequential Probability Recursion
to the Japanese Data, Paper presented to the 15th Confer-
ence of the Society of Applied Economic Time Series
Analysis (1998)

Lancaster, Tony: The Econometric Analysis of Transition Data,
Cambridge University Press (1990)

Neftgi, Salih N.: Optimal Prediction of Cyclical Down-
turns, Journal of Economic Dynamics and Control, 4, 225/41
(1982)

Niemira, Michael P.: An International Application of
Neftci’s Probability Approach for Signaling Growth
Recessions and Recoveries Using Turing Point Indicators,
in Kajal Lahiri and Geoffrey H. Moore (eds.), Leading
Economic Indicators, Cambridge University Press, 91/108
(1991)

Palash, Carl J., and Lawrence J. Radecki: Using Monetary
and Financial Variables to Predict Cyclical Downturns,
Quarterly Review, Federal Reserve Bank of New York,
Summer, 36/45 (1985)

Sichel, Daniel E.: Business Cycle Duration Dependence: A
Parametric Approach, Review of Economics and Statistics, 71,
254/60 (1991)

Stock, James H., and Mark W. Watson : New Indexes of

YIialb—vav EHITEHE4LE

NI | -El ectronic Library Service



Japan Society for Sinulation Technol ogy

22)

FERL10412 3

Coincident and Leading Economic Indicators, in Olivier
Blanchard and Stanley Fischer (eds.), NBER Macroeconom-
ics Annual, 351/94 (1989)

Stock, James H., and Mark W. Watson: A Probability
Model of the Coincident Economic Indicators, in Kajal
Lahiri and Geoffrey Moore (eds.), Leading Economic Indi-
cators, Cambridge University Press, 63/89 (1990)

23)

24)

277

Stock, James H., and Mark W. Watson: A Procedure for
Predicting Recessions with Leading Indicators: Economet-
ric Issues and Recent Experience, in James H. Stock and
Mark W. Watson (eds.), Business Cycles, Indicators, and
Forecasting, University of Chicago Press, 95/153 (1994)
Wecker, William: Prediction of Turning Points, Journal of
Business, 52, pp. 35/50.

NI | -El ectronic Library Service

T ETTRNNT e i e



