® R M T P R

F 600 (2016 ££)

H Rl:2016 %9 A 118 (H) ~9A138 (X)

2 5 EREXFEXFH RExFv v/8X)

B i

MEKRE 98128 (A) 9:00~17:45
9 A 138 (k) 9:00~16:50
SB8#% 9A12H (A) 13:40~14:40
B#E S 9H12H (A) 18:15~20:15
HE £ 9H11H (H) 16:00~18:00
HEFFa—rUTILESF—
9 A 118 (B) 13:30~15:45

RERFINMER
2016 EE2EMRAZERTRAER
RITRER ERBEXFERNFEM IK—H

T 890-0065 FEVLEHiAkT 1—21—30
TEL 099-285-7601 (#1282 EL18)
FAX 099-285-7615
Email : matsukawa@leh.kagoshima-u.ac.jp




787973 4L (BR

[ 9128 (B) FHIOE |

8:15 SRR L BE1EOE—)
9:00 B £
9:00~10:30 w3 A —BHRE 215 : 3E5E 103 EERE

BHmE 1 JEREA B2 GLafERT)
1. 2R 5haE (BAVESCER) - # BEIR URAUSNMRSME R - & R (BERY)
Eora MRIO (it % tildpE 3 mig%) & OECD WIOD (HFREIEEEIR) 12X 5
EHEERENE ERASOFHA s (1)
2. A HEZ (GLafERE)
I 2 5 B8 L 7o B R & AR« R pESEERE 7 — 2 N — 2 2 IV T SERE
TR o (3)
3. KT mehfE CRBREEH KF)
B~ bV w7 2% W& T HBEZC ORI T 5 PERIT R & b
BB e A 2 o (5)

A
=

9:00~10:30 +tyi3vB: REtyIIY =15 35EE 104 ERE
B#E S 007 —2 0K - REICB T2 HEMERE ( [#EE2] BT 60 AFRESEEERE
RBEEYI3Y) a—7ox—%—: ] A7 60 BAHEFLaF(ERES
JER KBRS BE REFEEKTF)
1. /MR BAT (RBEWEHHEDT)
Mt A X T —E T —H A TORBIARENE (7)
2. o == (REBATFHIHERT)
BURFERE OVERRIZ T 5 — 3 FiA (GEARPE) OFENALE e (9)
3. EiE ME CGREANERERT)
TN eSO TN S o e ST [ = RS (11)

10:40~12:40 +wiarvC: ttEtEy> 3y =15 : 35E 103 EEE
AOEDHHEIZHE T 5B O#RBE L FAE - HEtOH
a—F ¢ F—H— g (BAHEE) ER R SRS (R
1. %9 i (BIHRSGH)
YRR ZRAT OB « FEITHAE OO e (13)
2. Ay fEFR (RefE R R )
T R I6 1T 2 BUE HUEGRR 3F 1L 2 2 b D BLIK & R

i

L oY el b (15)
3. JOF EEHE (ROEOLKY) - BRE ELRE (BRUASHT E 4 A4 AV /s)
A DRI BB T — 4 OFNEMICBET D5 oo (17)

4. LRE —I (HRKE)
BT & OBBEICIES MIROIBRA DHERE e (19)



10:40~12:40 +v>3vD: ftEty Iy =15 3EEE 104 ERE
A= FVITOTYR - VY —F L LTOHEHES
a—F 4 F—F— - JEE R i EIHRENTRT)
1. 3y —#fE @IHFRSLKT)

BIFAITB T DHERNERBRIC AT DI L EPE  worrrrmmmmmmeeeeeneeees (21)
2. WL Sl (BIRT)

s N e Ly B e A G — (23)
3. M RE (RIERT) - WG CRIERTRER)

HD T DI ? —RIRHRAL L LT oreommmeeeee oo (25)
4. KW R (EEEHRIA)

D APRREREE T £ B PERFORER TR e (27)

TEARE A IR

12:40~13:40 RBAH

[9A128 (A) T DL

13:40~14:40 S E#E 215 1 SHE 201 EERE

14:50~17:45 vy a v E: HERELYI 3y (BFEAIHLE) 25 1 5EE 201 BEE

2008SNA DE A & 3RE
=T R AR (L) JER © NI RSN ORBRIE 3R
L. % A (NRRRE TR S HFSERT)

He [ [ B 75 3B O JEHEYUE & 2008SNA ~DXEIZDUNT oo (29)
2. W HEZ (WRREERR G HIEET)

JSNA DI - AEFEMFERH 1T 5 2008SNA ~OFXFIFITDUNT  woommemeeeeeees (30)
3. BEE #AT (AARSMTIRARHR)

2008SNA # B F X 7= W BAEEHERH O R LR -reoremmrmmmrmmo e (32)
4. 5 fER WRIIKRT)

GDP JEHBUE DR L, MDA DMBITONT oo (34)

TERTA - R Gk (FERT) , & & (BRERS)

18:15~20:15 WS 215 FERR TS 2F 59093



| 9A138 (k)  FHIOE |

9:00~10:30 tyLavF: EtEYYIY =15 . 35 103 ERE
AR T — 2 O 2 REFI RREIZR T - FER
a—F 43— — W 52 REAWIHER) - E EREE () sttt #—)
JER T 52 (RBARHIHERT)
1. WA I GRBEECRIEE (BUEtAMERY)) - P 8188 (RBAHEHR)
NIRRT O ZIRFI A OMEHEIZ BT 2 DR E O BRI DL e (36)
2. A IEXRES (Oh) #Etter&—) -k Bk RBEABOREEE (FatErERY))
NWRRE R 7 a7 — 2 O - 72 R A REIZ DWW T
—bREICBTLF YA FRIH (VE— T 278 RICK D) oFEBIZHETT— (38)
3. =Z#h ¥y (O keEtevH—) - hE B (FAHRAWTERT
- HEE R (R RRTF)
F T~ v FIC L D HEHERIZ W T

—A—Z 7 U 7#EHR D Table Builder Z FHlsMI— oo (40)
9:00~10:30 vy arG: —lBHRE 215 35HE 104 BEE

BHimE 2  JERhn kg CUNERRRS)
1. gk HER (GZECKRT)

FRHR S LOVIE AR O A7 CPLOJER] oo (42)
2. Bm KW GLER)
A v NiE AR S O RB—1 o FEERRAREIAR D& Hlls— (44)
3. B KES (CEREFEKT)
S ER A - ARRHEICBT D A/MMET —F 2 BB (46)
10:40~12:40 Ev¥arvH: fEtvY 3V 215 : 3 5HE 103 BEE
AO#EHZE 1T S RAMRE
I=T = PUE S (PR BER E wiE (GRBORE)
L. OhE B (REBERER)
PRk 2T AFEBRAE DO RRIRDLUZ DN T womremmmmmmrm e (48)
2. bmE R (EEERT)
2015 FEFARTR OISOV TS RER 2 A A LICEEN5E 5% —  —  (50)
3. F  EME GRECRT) - #9F M CROUEGRE =)
Bt 1 N B B i e G (52)

4. HE o GORETRY)
SEEID AL S ADIEFROBLR  wooeeeeeeeeeeeeeeeeeeeeeeeeessssssssssmmmama (54)



10:40~12:40 tyarvl: tEtyYay =15 35EE 104 ERE

BAROHEITEEEZ D
a—F 43— — MR BAT (REAREHIFHERT) R A TEE (QEBORT)
1. /R BAT (RBEREHIHERT)

T & UTOPNRBIREE e (56)
2. bR B8 (KE)

BEATHAIC IS 1T 2 B ARDOBHEM G & ABFEEE (58)
3. o == (RBATEHIHERT)

BEAT & BRI O REICET AMETAE (60)
4. JEW EE (BEEEH)

AAROFERBINOFFFOFETE (F002) (62)

TEREE - e EIR (R

12:40~13:40 RBH&KH

[9A138 (k)  FHDE

13:40~15:10 tyiard: —fRRE =15 : 35 103 EEE
HHimE 3 R a1 B BE R
1. g Bh— (BEHSTER)
EUSHERE O E RIS X O BRSO EBS R &R (64)
2. B Wi (BB
BFEE Y2 —IREFHEOFEFEBICON T e (66)
3. HH R CGERETRY)
H Ot 2RI Ue KR ABMUEE DI3HT e (67)
15:20~16:50 Ty arK: —iRkEE =15 35 103 EEE

B HRE 4 JER R s (BRI
L. ¥ A ((A) SEHERIFERE T 2 —) -l difd ((A) SEEHE SR

PR 2 —) - B R CRBEEH KT

3 D DIEFRPLRZEPED 1D M G- 2 7 52

—HUH A v ¥ 2 HEHNT KD AR« FEEDIIT— o (69)
2. B FeBl (REEERFRFR)

BRZECIIT D TRAEDR) (CBT DRFHEN] o (71)
3. 1k M (RBEEKRT)

EBRE SAEERBERT OFUYEITOUNT (73)



13:40~16:50 tyiarvl:tEtEyIIY (x4 —HEHERSE)

ME NiE BRECIUH—#E =15 . 3 548 104 E&H

a—7 4 Fx—F— KR RE e REKRT)
R A Lk (@IRKRF) , kIR BGE (bR
1. K Y @A)

=

HIRTAT DAY — & 2 & BRI OHIGEI T HIFIE oo (75)
2. A EHfL (RERYE)
B AR ORIEOFONHORBL L AETERFR oo (77)
3. KA RE o rEAT)
AR EFFOREZED HRIREVRRE ] OHEFE (79)
4. B F RO
A S BORIZ B 1T DHEEHEIE—T £ b OB R RHEE R E 2 ol s s (81)
5. K EHET (JullkE)
BRI ANED F ¢ U TIZBET D EBRFBAITIE oo (83)
6. i L (@R
LM E R AR IERICB I DHAHEERICONT oo (85)
16:50 ®F £ XK = M =
[9A118 (B) |
13:30~15:45  #fFHFa—FUTILEIF— (ZRKELE)
RERAFER - ZFBKRFEARG AR HL4E 215 : 35 103 BEE
Bt I F— (SMEER)
INtUISHREHIFROFIR EER
—AOB D HRICE T B HIFSEED D HT—
=T g R—H— A s (BRESH)
Fla - AT ROE e CROELRT)
13:30  BHSRE
13:40 BN A RpbZ U m— RARER/NIRT — 2 ORI oo (87)
A& E (BB
14:30  MEtT —4 & GIS ZHWIZHUOHT (89)

NP ((AM) FEHE R ZER R v 5 —)
15:20  EEE
15:45  f&T



pull]

B R | O £
% 60 [E (2016 F£E)

EELI NS



Eora MRIO (AR Ll RERZK) & OECD WIOD (HAEZRERRK) IT£ 5
EHBEEMS LR RO

RooakhE (BEVESCER) - ® BRI UARAMRSVEREE) - & 3 (BERS)

1. &HFBEEREEEREERIYEBNEAEREERETHL.

RUFAEENETEIRARITRAEZLNTLOY —E AR (=4EICBIT 2R AERED
BEORES) THLHDT, RAEZRDOURITRABOE KL 720 | AEEOHRIZEBL
2, EITEEEME TIIRARIIRAER LN TNICE TSN TV D HBETH LD T, &
ANEROWRIFELEY O R THEEORD L7220 | AEEDO ERICRBREN S,

FLEERAEEEOFHIL, 2 OBE, BATRY =7, TGy =7 EolidRa 4
PEESRMREOY A P& LTHEH L TTOIL TV D28, BLEDOSIRIL, TBEBFF 2K
FE LT T IROBRRIE Y [ZITRE-> T T, lx OERITZESHh TRE->TVD, &
T EREMIT, RAERZREN TR TSN TV D IBEICIESN TN T, il & T HR
HRTH D, ZOMBITFERE EEOAEN BA-SR Rrlo R EE & JoEE O A ENE AR
DHBIZBNWTEETH D,

2. 1EEXERRICLILIEFBHENHE

1 [EPEREPERIC L 2 R EEOFRE TIE, [EREMOAEEITIAEEM NI STV D
e, LFO LS B2 ST B LT &7, MAREATTDITIMERLETH
%, Wl AEESD TN E T D HNERD D, £ 2T, Bl T EEEY . 4
BIZETSNTWLHBREEEX, TNE2RALEZGELZOOENGEREE S X T GEHEL
TEX=DOThD,

1 [EPEZEHEIRIC L 220 EOFHEIL, FETARIN TV DEEHBRZFEHN LT
HECE LN, 2 CHEREEEEEIC L 52 MRONERER L ORBET S0,
Eora MRIO Z 73 « fifr - BEHL L C 1 EPEREEALXRZ SV, T2 L1235 (F—4
FFRICIC L, FHEFIEOEWVIC X 2HEE PRI T 720) . AEME LARITEEME T —
AR UCEHE LR UE e & 7228, Eora MRIO IZRHMIliR 21T THY . 57 L—Z & fF
WTUWeWY, & 2T, OECD WIOD M HRHE LicT 7 L—X %25 Z LT 508, TD=HD
fHH E, Eora MRIO ¢ 26 FEZEHFT & OECD  WIOD o 35 FEZEERF 2> 5 il 20 FRA & 1RV |
Eora MRIO % 3£ 20 M DORITH A LTz, FEIZOWTENL, WA 20, EEEATZAL -
[EEEAIFE 1. Hat - @A 1 D 2217 22 FIOITHN ORI L7 — 2 i THHEAE L
77

FHEAERO—EE 3MMICHE L TR 1R L,

3. EfEXRERRICLSIEFBHENIE

SR AR L EEEEEERICL2EFHEOFE T, MALIIE TSI TNS
SENE. Ol & APE LT E o E A T 5,

Z Z Tld Eora MRIO % 338 20 fFH OFICH A L EREEEEEEZEH L CGHET 5
ZElT LT, 189 FEFENENNAER 20, BEEAIAK « BEEARBFETLM 1 T, 20
UL 1 A TH D005, 189X (2041) +1=3970 T. 3970 47 3970 DI HKF X
N7 —2 =AU TEE L,

PES BN B 72 0 B R 2 R TIT_7 MV (REERFRER) 1%, OBCD 7 — X127
— X DH D 40 rEIZE L TIZOECD 7 — X OUEEEH PEHEEAHEH L. 2t 149
A7 [E & ORI BI L Cid Eora MRIO OF — & 24 L CEHHE L 7=,

FHERERO—EE 3 EMICHE L TR IR L, AARDEA, EEEEXHERICLD



RO SN 1 [FEEEERIC L2 2T E LV K&, TEOBES . [EEEEEEBERIC
LA EMEOHTN 1 EEEEEARICL22FFHELV /NS RoTWD, ZUETEE
D CThoT-D, FOMHENRZDOLHICELX NI LT FELTUILD TRV L ThBD,

4 EFBHEEMLFROFHE

UL o255 B oo RS B2 L Cadr@ et FRREHE L,

AEFEVE ERSRITE M E RO T — X TRIE S NRIE R S0 A, o2 EEoH
HFERIZT A U VR E ROT — X T D, OECD T — X [ ITHBHFEME TR ROT —X L
AERTROT —EZNH5DT, 2T 7 L—2 Z3E L, 22 L0 YEMEFEROE
S8 B A RS B 2 BTARAM RS SR IS A LT, AEpENE ERR AR LI,

AR RO %57 1R LT,

1 EREERIFIC & 0 RIS e R B R E SR, S E O R AR R R R
LTWDEMR, ZOMREFAEREORENEN LR THLAR L — M EiGoRENE
DAHPET TR STEICRD LD THDHZ EICERETINERD S, BHMICE TN T
WD SE B R AT A OB TR L LTV AN, 2 OBMRIEER & o E E R <w
i s B OEHEE N2 ED 57 TH, AL — N ETHGORENRED S 72T
BT B0 ThD, TOERTAEROHEL LTHEEFF->TW0WbH Nz b,

EBSEESE R R L 0 Il S -2t ERRIE, A, REZEOAFENE ERR
EE-STH, BN AR, FE%ECTHDLKEEDOEREE LRAEL NS Z L TH- T,
EPEITER A Z 2 D8RR TR I TEBY ., ZOREXE O PERTE O A PEN EAR
ERLTNWDHEWI ZEICEETIHIVNERD D,

5. HYIC

O FEEREFERRIC K o2 AEN: BRI, BEERS%¥ - BEERIC L > TAEESNT
WD EEYNCEE T A EN ERRIEE & LT, 1 EEEEBIRIC X 5 20 @ A EE B
KLY, LV IEMHLEETH D,

© HEHERERERERIC L D2 EAEE LRRE 1 EEXEMRIC L D2 BAEENE B
ReAGOETHENT D & AEE EAROZE RO L 25,

1. EEE TaEE
BT AR 100034 )L B

EES PE
Atk ES |ETEH A5 @EmEY —F 2| SKES [ TELI AR [HEY U2

BEEHEHE 00283 00048 00027 1 5035 01495 05071
1990 | EEFEMRICLL22FHEE 00382 00148 00109 21285 08937 1.0181

EFEEEEEFE LD 2 EE 00485 00278 00373 2 0049 0GRS 08807

EiEAEE 00318 00063 00032 10738 00710 02315
002 | EEFEMRICL A2 FEE 00435 00157 00163 1 4551 04665 05140

EFEFEEF L 2HEE 00537 00327 00429 14207 03810 04613

EiEAEE 00223 00038 0004 03374 0.0214 00748
000 1 EEEEMEICLEEHEE 00315 0030 [of 0} Jos] 04365 01617 01763

EEEENF L 2PEE 0.0407 0.0211 00223 04256 01343 01586

F51. | EEFEERERS ERREREREEICL S
THETEN FR (S EFTH)
a®
1 Y Y
. ertreeapyet i te
.-'9'".'--o'o..‘.'.'.f...-'-t';-_o."'.".".‘" g ...".-,

-1.39 ;’-_-1 - — e
-6.3%

1996 1997 1993 1999 2000 2001 2002 2003 2004 2005 2006

— BFQE:R H = (EFR «« o hE(1EFD * o o [F {FEFEFR




PR ZERE L R AEIR & EE  HREXERT —I~N—X TRV
ESHIT e

1. I XL®IC

AREETIE, E#H (1960) OHERET VE2SEIT, HINEIIZEE T 2 RE 170 3l 4 F550E
HI72 BRI DT 9, T 2TV D BRI & 1%, FINZE IR 2 Az pE i 2L e & & LV &
WD OO E S T A fE T, BEAFFIE T, SN E 2R ET 256, HALEEY
OFE AR Z T 5 6 ONZ, T aBHEEND OFNEL LS, fl21X, 2%
FRAEFEWR EIXEORETH D, UK LT, EEMEEEOHEINE &1X, & 2 HALARE
YIOEPEIZERE - MBI ERTEEORDRELDLEDTH D,

R GR OB TlL, AEPEMEREYE & B R MEC AT BN kL, BRHEREL R L o4
PEVEFEMER TR S RWGERHH Z NI TWD (B (1960)), % 2T, BLEORH
WIUZIBNT, ED LD G TEDOBMBRE 2 02 ZHEERHI K> THREET 2 Z &2
KREDOHITH D, SEIOHHTTIE, THMES ORE &AL OBRICER T 57
¥ Groningen KZFZEDMERR L 7= TR pEZHERIE 7 — Z <X — 2 (World Input-Output Database) |

(Rf 4[] 40 A [ 35 pEZE) % V> 1995 4E 755 2007 4RI DWW CRAAIL 72,

2. Stk

LUFClE, & (1960) (2D & M 2B & L1256 Ot 7 L & BT &R
LHREERT D, HHMEZE LGS OMEET MTIROBEY Th S,

p>pA+wr 1)

w=pb (1)

(1) A, EiDoERME N EDORMNE N2 ERlD 2 & 2Bk L Tnd, (17) Aol
FEBESRLZRL, AI35EE DR @ %2 3 LA TE 248G ER O &IZZ Offi
¥ZE2PTTEbDTH S,

EiEs)

p=[p]: HidmMoflits (T~2 ~a), A=[a;] : BAMREITH GFi M 1 HAroE
PEWC LB | IR ORI R O ARFED &), W I EeR (21 5—), b=[b] :

FEE NN B2 T L TEONAHEI Y ) o247 v b B2 bv), ¢ =[1]
FiEEY 1 AL OEPEICEEE R (T2 bV), | BAATE ((T41),
BT 7EEtORERIILLTO L 51275,

t=tA+7 2)
FUOWANEEES B THY, I XEETHTHD, HTHHELCONTHL &



t=7[I-A]" @3

L72%, B BT T M IS TEREVERYE) CHIEITALIZLL T O X 5 el
TE %,
Y tAa, +Ar, <0 (a)
i

Z I TARBBENBHOEICT TORERT, KT, # k HROBEZE %
YL p, /W CHET 5 &

Z&Aajk+Ark<0 (b)
7 W

Ll n, ZoMRE TEHILHE] DR EIRE LS, B0 50306 358 &
(p/w) TR (1) OREESKTHIUE, PRMZHE (8K S, BEETHz

B () s E &, BMEERNTT0, AEEREEAWTE S RWEERH 5 Z L
DD,

3. FHIRER &/

M ORER, T RIE DL < OFEEDOFE T I #ED 1995 F22 5 2007 FI2H T TR
LCWeZ EaiER Lz, £, () KOXHITHETHBEZRFD IE, o (b) X0k
INCHNEREZHRT D E W) EENER TH 2 L bEND TN D, RIFEC, B

(1960) THIR SN TWIZHAEHZEIR L TWDE R, H T HEEas kS TV ZEED
ZHAFIEL TV (1400 pEET 120 PEZE), 2O X572 —S>OEEO XL OFEN X, @i

(1960) DIk KAvE, FRIMICBIT 2 3Zfl & & T @ s OREEiCH 5
TEERBELTWD, ZOXEIIEE & T I EOF 2 OTRREORREE & B R & OV
PEPEIEHEC X A HIER EOBURICOWNWTIE, KREWREOBITHENTHTETH D,

ik

EHEELE (1960) THEARZIL LM, TEERHHES] % 102 5% 6 5.

WAEEZ (2006) [EZESRAEpENE & 274 EME O LB AT ), [NLmBERis ] 45 55 &% 4
7o

RS (2015) THARKICR T 2 EAREHEOARME], [HaH] 5 110 77,

Okishio, N. (1961), “Technical Change and the Rate of Profits,” Kobe Economic Review, No.7.

Shaikh, A. (1984), “The Transformation from Marx to Sraffa,” in Mandel, E. and Freeman, A. (eds.)
Ricardo, Marx, Sraffa, : The Langston Memorial Volume, Verso.



BAY N I REAVERTHBEECOBERSHICH I ZEXSBRED
RSEROLE

AT el ORBGRER R IEH )

W RN ZE HTT D &0 H T, DS, BB ROFNLEE LN ITHAH, Lo
L. G¥ENIRN D Z LI K DAENE EARZZN L a2 MR EGITLE D &5 58
BIZEITHS I BIZIFROBFAICHONTEZ TH L S, LANTFEFROTIC T HE
LRI DFEEDEFEIRFBZIT > TWHEBENH o 72D, FITIZ/2 Y EOHE X0 BES
AVTINL Lo 3 W LREFT L 250, HDHVIFIZOEEE 72 LT, TOHE L F UME
BOFENXE FT (L TDRNDORERVLFEET U N = 73580 2 LI
mole, EWIHIGHEITEITEA I D BMDERITE L | SENEZ DUHIND, £DOHED
PEHIEE, FHINMMMERE, MR AZE & b2 OHEE OEEOREMIHAAEND DT, ¥R
fl 2 o 7ol & 5 & TREHAR, APIMIEAEER, FRMBEARE 2R L, LW Z&IZRoT
LEIDITK L, PEENFETE L, TOHEORT HEEIIBETHZ L ERDHDT, £h
SORITEAT D & LD, B TVHBEECOER G ZAT D 72 HIE, BEEOEETIL,
AFEY 1 BTS20 BRI X 200 LIV, TOHE, ZTOEKE L TEBEILT
X CHXTZEEFBO A FRRKE L, 1 BMY 72 BEEFHENAREHERL TS, &
WO Z LI D h LR, £ L CBBICOERE TIX, AFEY 1 B4 70 78 &3
HMH LNV, EOHE, TOERKE LT, 7Y MY —AIND 0O @M % |
BB D 72D, 1 ALY 72 0 S @ eI 2 523, TALL BIC 1 ALY 72 0 RSy
BEIIRELSPLTEHZ LTI -TWND, &) Z Ll dnd LR,

DI U, T, ZOERGT 2, EXEIEENEN~ Y v 7 22N T{T> TN 5,
ZOWRFEDFITIE, A HEEIBITAFIET D FEERBII) 7o E L FFEEZEIC LFEE L2
PERIFAREE LN D D, PERFATREIC L > THDONAEEN, ZOREAHM L5 R
W7D RV —AENTY | TOREEDOFZEF, BEL LTMNLIZY 5L & bIT, T,
PEERABIIRSEIC DWW T, T ORRELZ M &35 FHFT, RENBIER L, FEEFT
L 7o T BN D 5, PEERBINTE > TEEZ - TV BEEL, Bboobb %
OWEZEM LT oEREE FEIT U MY —2AINTY | T OMEE M S
A, FEHELTUMNLEY LTWD, 20X 5 RGE, FEENBENEN~ Y v 7
A% HWTER G 21T O 2 b1, LROBEVSLERE, BECEEICB N TAL LS L
IRNZ N, PEEFFATRE. HDVILEEL L o0ob D EEMEIIKED 1 AEEY YL
B - BRI B OB LR E L TURIND NS LIV,

LA, ZOL ) IREEAENE L T DM EAT O 72DITIE, BEESEER & s F R O
WG OFEEEBNALEL ) [BHA~ N v 7 A« o] LWHREOT —~OWE%E
TO1DIIE EHA~ N v 7 2L ZOMGOHEORH~ M) v 7 ARNE LI, HER

1R RAdE— T SNA FeNFE HZE & Bl | T—HEimasl 26 65 5% 5 5. 197145 H



TIPS R DO FEEHBER LVFELRW L AAEICB W TH, b2 bEA~ Y v 7
A2 ZAERL LTV D ER D220, KIENZ T OO pEEE AR AR 223, padn R O
JERA~ M v 7 ZIFELR, 5D LA ZD 2 DOFMEE—IZ )T O 5350 D
HEREARIGIRBAEL, ISl ORENORH~ Y > 7 ARFEET D 2 L) &I
=T RERMRARIC OV T OB R E S TV,

Z T, ZOWMREITH oI, ROFEEBZZ TWD, AARRERG LI, B~ b
U w7 ZNZDOWTIE, FEsa s EREEEEROME R E LCORH~ N v 7 ARFIEL,
PEENFRNZ OV THREF LI ANLHELND, 6o T, AARREXSR e HIX, FEESH
BIPFESEHBE 2 B DIERTHIZ LWV, 0o Z &z b, WV, L O ATBN TV £
& UREHWT, FEEBANGE 3& BMBARE ¢ &9 2 DORED S &IPSR D
SNA FEHEHERDER SN TS ZEREMEINTE Y, KERFSITROH L WD
Bk 5 TIE, MUK VRE UREZAWNT, FEESIR OPRESERERZIERT 2 HiEZBI L
TWD, ARIILTWV DR SNA FEFEEBIR IO T, ARG S BN E IS
DERPO G R KV BRAREDA L R DD RIR DT, FEEBMREICHED &
MR A X T2 FEE BRI RV R DL, EWHMERHL DL THY 2 oD
A DBER 53T AT 5 AR T ZAUTEERME CTH D, MBI E & EEHM R E
O 2 WM CH CEEERREERT 2HLENH L, Lo T, EENFER O FE LR
ROBIE T P ERIOEERER S A DIERT20LERH A 5,

Stone X, K#&F# LD OFEROBMIZ LAUE, B2, BBV HPEERENOH T =
VY UVERED XD IR EAFEWIZ R T B BIRAETEM A PEIC IR SN ROE 2 U, BRERE
¥REND a— 7 REFED XD RO RIFEEM A ITEETINUE 2B T _&72 & L
TWbHEDZ L ThDH, TOHMIL, MIHILTNE T 5EEY L T 5 &R CHEI 25
AL TN EBZ N0 L, HEFIZRIFEMOAEFEICIBW T, ZDRIFEM A AEFE L TV
DEEDETDEEY & B DEMTIT RSB CEREZHNTEELTWD EEZXHND
MHIEET D 6, AFFETRBEICL TWD ERDOAE T T ML AMANRT 7 h Y — 2 &S
DI DHBETEEINTNDIDIE, BELHTED LB LNDD, MBihRETE .
JEMRHET B X Z N TRV E LT, IR EE ., BREHE ., B - A T F o AHE,
R HIERRFIE . RFHE . RSB REITE D TEA 9 D,

2 I Ldh, KREFL ISNA IR L HIEIC W T S/

3 COEETEEINTOHRIUEMIIR CRABEL RS, SV O UE, rbfa R D%
FHPERIZB W T, AT Z OB UE IS < Z LI 50, BAMRENA
LR DY AT, PEEBNEIZED S BAMRE MV 2 TV D, KEEF L TSNA pEE
HEAR & HAOE IOV T

¢ A CEENTHEEIND EAREN - AFEM ORI CERABEL RO, &0 IRE,

5 Karen J. Horowits and Mark A. Planting Concepts and methodsof the U.S. input-
outputaccounts, U.S.Bureau of Economic Analysis 2006 updated 2009

6 R. Stone Input-output and national accounts Paris: Organization for European
Economic Co-operation,1961



M AR T—2T7—h4 TORRFATRENS
IR BAT BB KR IHMERT)

1 1TC®IZ

REHEW < W7 —% ) EWVW IR, FHFERO L S ICEH SNEH], 7 — 7 5%
FTZENRZL, LL, &5 UIRTIIEFRREOREOEK THEbN D ﬁ\%®i%1
IHEROFAEFROIEREZE L THELIL TS Z ERH 5, [FHeHEHR) 2o\ Tiing
DTN DI, TOEFREZHAMEICL TR Z kﬂ%gfﬁéﬁo::TiFmJMﬁj
EOEET HEHFARICESEHBONDIER) LFFE LTHL, TIITFMAEZEICLVIL
LINTAERIERE ZN O DA I N DHEERR EOFRPUENCETENDL DO LT
D

ek, ALV INE SN DHEHENLICET 2 E RO L O ICEFHZ LV ED
n%%%ﬁ&m%#%%ﬁ&m%ﬁmkw&Lfﬁwﬁbhf%to;himﬁmﬁ%%
FHERIBFED A 7Y hET U R Ty FEWHIHBRTELZDEZXFESZADHTEA 9,

Fox DREFH RO Z R T 20E, BURIICERT 2 Z &30, BUEOER AR T
B & —IRAIZEfRE L ORI L T D, BEIX, £ ED LS ITEbn T D00, &
DEIRZEERLTVDLONE N STEIHFREMEE THO CTEMICEREZHETE, A
INCRIATE DL EA LD, 22T, MatEmae THE L 2 OEROBEHRESHK] LWV HH
HMTEDLRDEBEZHNRT D,

DX I RBEZFTCTHREHEREZI D & ZERZMEH A OO G R ICB 3 2 1
ZOFER, —eICRRIE T E | FERAE OB - 3 O £ Toil &fé&éhér
WE—EME L TRV Z ENAREL 22D D TIXARW D, Aiix, 2ok 5 2R
RIS N T, FEHE RO L O OMFSERIC OV TRIRI 7R B4 %ﬁo%@f%é

2 WET—H MR AT oMEET L —  HEHEROMEL

—RIZ T AET =2 X [T—FICEHTHT %] O LEEINTWD, HgtA X T —
& Lk, DR ORI K& OEIR % RTHE & 372 OIZ L E 721§ | (Radermacher, W. et al.(2009)),
et — 2 BHICBET 2 O LT — 2 OFEGEfRRICBET 2 b oo 2 fEfE)  (Dippo,
C. & Sundgren, B.(2000)) & =41, £V BRIZIE TFRED BEY, & TE, AL &
HEE 71k, SEaHMEOR A, BT D FEHRICET 25, BIGR, T—F =T 47 4~
7 O JER E ) (Clark,C.Z.F.(2006)) & W\ o 7= fE it O - 5% 5F, Fhi, £iF. ARO%
BRECEUDHEROZ Ll EENTND
ﬁﬁ%ﬁ@&%zﬁ®%1@%®i\ﬁﬁ%ﬁm%?%%ﬁ&%ﬁ%ﬂm%#%%ﬁ&
WIOTREIZ L2 b0 TH D (72 & 21X T#%8(1986), #R(2009), #F2 DL DL, HELZDE
R, TROBHT —Z LM A X T —Z LN HEDE B2 T E2TEHHDTH 5D, Hah A
X T — 5 OFEGRIZBET DR8I, WCKIZHAR D & AR TOMIEERITD 720 (2011 £ E TD
FATHFFEIZ DV T/ IR(2012) 2 2 R),

%2 O THEEROMEEZELEL LS ET5IE, WSO OHEEZERLTE
KT ERREERD, £T. ety — 2, BAKET — 2 BN X 0 1550 5 HEHEAL



O BEWREFR OAE) K OERIFE R T — & ENLHE R T — & 2 DA S5 Fi it & & Ot
(2B 5 BHER O O 2 FEN DRSNS b DO ET 5, ZHUIx L TR A X7 — %
I3, AR, B & ORI R O b OB W E RIS - RO 2 FED DAL
SINDbDET D, AIEOEGEIEREM,. BEOESEZMEZEM LS LI2T 5,
WEtT — % EHE A X T — X OBMROEE T VL, 1 DOFEHT — X ICZOEKREET
BEOFGE A X T — 2 BT OS2 R T T —F _X—RAET VTR IND, iz
I BRI AR T DAV ARRRAE & D BIfR, IR OBSE IR A tEiE L L TRD, BIfR
T—HETNTRETELTHA D, £, HEZEMIT. SR OAE, AR & OR%RE
i LCTRL, B~r T4 v 77— 2T NV EBROBRNREEZEL TWDET—X
ETNDZE)TRETELHTHA I,

3 WAt AZ T =2 T —AA 7 DRERR ATRENE

Wat A 2T — & LT — 2 T — KRBT — A 7 % il LTI TED & 5 & D &
8%, Mt A X T =2 OFREFPED L, PEoIdEb, ME ol mEs L, #
BOREFHEDH T—BAMEDH HMEFHEFROERBPEETE L THAS D,

R A 2T =27 =T A 7 %8 LOGEEHHAE ORGHRHICHRE T & i, AR TE - &
BOBEDINIZbDLTHILENTELTHAS D,

WatT — 2 OBRIT. TDOL L DRGFEA Z T —Z OFETIRIR TE DMEEBEALND
DT, Mt A ST —=F T =N A 7 HREBSITHE T —Z O AR ET 25 TH 59,

4 ABOBE
ASHOMEL LTI, SEHUTO 3 S5EZ N5,

(D) ROV E D BOFI RS RBUC X SRIOMBEL RS L.

@Rt A 57— 4 DFGEEEDDL, SDMX 72 2)I2 B 5 EEH 2B 09— 1 ,
QRGO - Rl — TG, EALHERE Y208 L BR

(B3 300

THEILZ2(1986). [HtatFHAIZ 31T D EHARUE( 1) —FEES DB LR L 2D E T —] [HK
REEHIE] 5 92 5-,220(73)-198(95)

IREAT(2012). TARIGEE R 7 7 — X2 LOBUR E B2 - —BRFCOREAEZ S &
(2] TAABRHERGEE] 5 41 8,5 2 75,415-417

RIEE(2009). [HEFHEZERE W OB MAFEIC OV T TRFEWR] 5 76 5,5 4 5,403-427
Clark,C.Z.F.(2006).Supporting Document A Organization of Metadata, Census Bereau
Standard Definition for Survey and Census Metadata, US Census Bureau

Dippo, C. & Sundgren, B. (2000). The Role of Metadata in Statistics, Proceedings of the
Second International Conference on Establishment Surveys, 909-918

Radermacher, W., Baigorri, A., Delcambre, D., Kloek, W., Linden, H. (2009). Terminology
relating to the Implementation of the Vision on the Production Method of EU Statistics,

Eurostat



BUFFRET DERICH 1T 5 —8EE (BARAR) DOHTEMLLE
A == (REBAEHIHERT)

[TL®HIZ

TAVE THEAH ST EZBUNRENT RN T, BEFHED E ORI LR TE &I
FRY Mo D7), FERNGO—MERET DIEARAFENRKEREEEL HOTNDH, ZOE
KRB ZHETHAED 1 DOFERE L Z 2, FatiaERER TOMBEMITE L L ZE L TR
xR A D, ZD LT, FAL 19 FICBE SIFRFHEIZ K> TRIAMEES A TWSH I 7
27— X OHRNOERHEOEBRLZRAA, I /a7 —2E2FHT5Z LIk b, EATHE
DIEBMEF T ITIRRIEIZ OV TRET 5,

1 BAFRRET

RO LD IR DIEATEZ & b X ET,
(1) HEFOVERIEZREIZ L 5 A

BORFREETH . FARCET BB R INLHEHT T B, ARG & EBHE O KB,
TERTIED LD b OTH Y | INTHFHE, EEOREHHEDOME I L > TERT DH
AFTH D,
(2) ARG ORI L HHA

MERtIHA T, AR TN THAET 2 E2HE L | HAENRO M2 RE T 2 EAHE
23 oD, MAREEICE > TE, ZOREOLTITHE TS RN LREXLND, B
2 EEISEWIRYIRE SR E DR B O R L2 T X THLHFHERLETH S,
(3) FRAERFRIZL DHA

MATAIL, HEEAHNRVD, BONCEo Tl bnd, 3ERLSHEIC T EET
AT RN EY SRR R AVANE I S E YR S N ey i BT SN 8 R I P i
BRI KABAEAM A T, BITHERN LRI ZH~TWD, —75, BRI MEBEA
AT, BICEBNREZR TN D, VFEEBOMRAETIILE S S OMR bR > TV DA
WY HENICHEER 2 & AR R OER LR OMEL H D,
(4)  FEEEIRRD &V D AR

MRt 2 R ERE &V ) D L b AET, AAMENTE AL, HLORRDOANDD
L L bR DONEFRERE. &SRO N AZEERICOWTOMEH ZBREHEFE VW ), &
Iz, HERETHL-TH, BIENLHERIZ AN TV LHEDLH D,
(5) FAAEMBUC L DA

MERHAAALIT, HEHF - BN 2o G &3 5 A Ar & 36T « e MG & 5 ST - 3
HAEICT BND, BEFERWED L5 ISR DM FETTRDNKBIT 2 DNES TR
LBabd o, £, FERATEMERT, L EAOBREL S ICEAMNICE b A5 Z LT
MLV,
(6) FEARRFOERIZ L HPA

FARHEICBNTE, EOX D RIEEAKRFI L TV D2, DE D | BHER & LTI & 5 21,
FEAR DL, SEAEZ A A R D A RO OE N FEALZRO T E, RAEHTE



TLETLOMEID, ICX-oTHITLHIENTE D,

2 REHMITOARRMNEE
(1) AR

EHRE ORI, EREFHEZTLE L THALTOHND, EEREOEARE DD D
T L—LDEEING | SETE AR EOREGRE LD X, u%HT6 JEFRA & R
BIL, HEN Rl A & O X 5E, ZENRmeE 525 A L LT, &FISHENOALES T
5o

R E L, EERE IR, BRER R BEE P RZFLLIEERTH
DT, PIOTRERR EH72IND,

(2) FHEFIRAEDRR

FEIFAEDOERRIL, BFL P AZHLE L THANYTHIL, HHFFHEOMRR LR &

WCBEZDZENTED, LLRND, FHEFME IR, BERELEZ DL L, FE
FTARA DORR OIS 2 O EE L,

EREEST ClT, BMER PR EER P22 RLE LTEMBERREFF > TR,
FEIREOKRR L LCOIEHETER, £/, BRFL VP22 EM LT, FERDL
BN DA B L QW DT OV TIE, BFE A2 HLET DR L]
DOFFRE LTEHRTIVNERND D,

3 /a7 oARERFOERRMEBEDHA

(1) fHEFEA

HHFETIE, I 707 =XV o r—UEERTE RWGEAITE, B SxvT—2 O
KPBEEN, 77 —2 Y o r—II0 ko TERTZ 25812013, FHEEE oiifEe 8
FMET D Z LN TE, Frl- kit — &kbfﬂ%f%éoit\ﬁﬁﬂELOWTﬂ\
RREINTF—% L L TOFIFEIEELTWD,

(2) HFHEPTRA

AL, HHREICHART, 2707 =2 U U —VERIEATE 25008 ->Tn
5, TDD, BEOREMOI 7aTr—2 Y o —IC L 5HEHB OHEFR., [F—ii&IZ
AV Vi (N G-

4 SHROERE

EATEOFEMRR TOMBEM T ZEE 2T, 5% OEAFAE DR R & PLIREIC DN
Tik~%,

Pt e 3 CTHET — 2 ORIFIN 25 2 miERA P EEND, I 7T —2
=YD T ITIE, ARG Fric ety — 2 2Flk 5 Z 2 BE L T,
Z DI OFETHH OBE 72 £ OREEDORGE, HETIEDO TREZITI ONREFE LW, iz
I, EEOEAF BT, IBOFEHA 2BMT 5 2 LIZLk > T, ZhEnOMED
AEEHZ®B LT, LY ZHEREROBFAZATREICTDLEEAOBND,

BARECENTT =2 v r—VaE0 L 2 L 2BE2 52013, BEHFHEICBV T,
BAREDI 77 =20 v r—UF 5700 M E L TOREZEBINTRETHA I,

_10_



EONE ORI IZH (T 5 RBHED XL

i R GORAMNERERT)
Fr &
FEANEDOAHIEECBIT A v 2T — a v (RAE, MiERE) (SBT 2 Hd 22 1w
g T Do FEICBWTED X I RFENRHANLN TV O ETAE L, (ERDOEFHES—
ADA 2T — gy, HEOHEE (RRFHRE, ADRHE) DM EarT—vayr
DOE, S 7T — 2N EARE LTSA ORI E 2 #RT 5, ®EI1C, AFE
DFRBIZET 2 FiEE LTEEREERNEZRET D,

1. S EDIRIK - UNECE SIEDAERKSR

ETNR—=ADA V' EaT7— 3 rFiELE LT, deWaaletal. (2011, ch.7)iZ XL, [Al)
RNE, FERARNE, SEHEAANE, Ay b7y 7 RAEO 4 BEPREINLTWD, 22
T, PRt LBV ERMELEXY  HEZIT-o7- L HEOE SN 15 O EBICB VLT,
AFEEOA a7 — v a VRFEOIRET R THREAIN TS (1), B THHERAL
ERy My sREHRINLTWS ([ 2), &vbif, BEHEAEOZOREHEREICS VT
FRANEN L Aven (R 3), BHHEE OZWEHRHEICS N TRy Ty 7B E<H

WHND ZENAGN o7 (R 4),
NESHNLND LW O RIZELH T,

Sbi

ﬁ'ﬂ?nﬁ

BOBEIEA 2T, FIEMAAE

M1 EHEADOEZ TIE, 4 DOFEDOENERAWT | 2 —&iZ, EEEADEGE TIX, 4 DOFEOL
WET )2 NBES NN TWET N ?

1000 4 933 933 933 1000 100.0 -

80.0 : 800 733

700 4 700 { o0

600 { 500

“ o " -
300 1 300
100 : 100
e ERHAE FEsEHAGER FHEHAE Fb T e EEHEAE PR R FERAE Fos b Ty

M 3: FHHERT - RELHMETORET —ZIZBW | 4 7 — 22k, SEEAOEE TIX, 4
T, BEHBEOEETIE, 4 SOFEOENR IS | OFEO LRI HNLATHET A ?
WHILTWET N ?

1000 - 1000 4

80.0 : 800

60.0 : 60.0 :

95 500 - w0 0 9 500 4

400 4 233 400 4 333

300 1 300

200 { 200 A 133

100 A 100 &7

e ERHAE FEsEHAGER FHEHAE Fb T e EEHEAE PR R FERAE Fos b Ty
1 UNECE (HERMEEZERR) ISk HMHT =5 =74 74 v 7ICHT 2T =€ vy va s (012459 7, 2014 4F
H. 201549 H) |2 CHIREHE 217 - 72 23 OEFEMFHEBEIC A Z A6 Le GHATEMRHY : 2016 427 H ~8

H)o LLT D 15 BB 5 1K & 4572 (=R 65.2% :

2016 4F 8 A 4 HHIE),

A 2V TEZERE R, KEEZHER,

A=A T Y THER, A=A DY TR, AT 2SR, A AW, A R, A X T
. ABR=THER, T~ = EUR, RV, =27 Y R, Y = — bR, 71
52 REEHRL 7 v A ESHHE T

_11_



2. fFRMEREE: /0T 0RAEEMELIAVEa T3y

BUTOEFMER—ADA v Va7 —a Pk (R5) & LT, 15805 6 11 I
BWTHERE-RAENEAINTEY, 5 EEIZBWTEZENRAENEAINTEY,
LHEBICBWCORT T 7 v a AR AENREAS TN,

I aT =2 EART HGEICHNDREFE (W6) & LTI, MEmi— AL,
FRHE—RAE, ZEAANEDO 3 FEMIFHIL TB Y | #EAEICS W T H R — 72 7f#
ML ENTNRNWZ ERP B b 7572 2, FrICH BELR T, TR, RN
T E LS B ZERANERGFE LV OO, HHEOT—F 1y FORAE WS EF LD
BENDH D] LHEBEEINTEY, #HisE BHBEONT U ANRELE LRSI T2, &
o EERE LT, KB Y T 7S CCARBERT —# 2492 L 9 [BIEOHmF
BHERAWDEWIEE LB -T2,

M5: BEOEETIX. U TFTOFEOWTNIE | B 6: I, HET—4% [—RARRI 7 o5 —
HANWTWETN? ZOHAE, EOFETTN? | X ELTAH—TITDHELEL, FRrOWTh

(1) FeRAYHE AR DFEEZHNDRETTN?
(2) ZERAIL (1) rEeTr—2 WEEThRw)
B) 777 v a AL (2) MEERIRALE

(3) MEFAEHE AL
(4) ZEMRANE
(5) =YL

1000 100.0

50.0 o 50.0 4
80 733 80
70 70 w00
60 60.0
50.0 50.0
% 500 % 500
40 333 400 4
30 30.0 4
20 200 4
100 | - 100 | 10.0 10.0
HEEAH— KA HEMEAEAY FEPat TFEE R~ g — HEEM et

3. ZBEEHERANE

AFFBLHCRIE LBV | EAMEOATREFERAE CITERERAENRZHEN TN D,
L72>L, de Waal et al. (2011, p.245)i2d 5 L B0 | SRR AEITHEIFET LV OMEL LT
WB T MiBEEAZ1S LW D Z E R TE 22\, % Z T, Olkin (1958). Cochran (1977).
Lu(R03) A & L 1T, TRt B0 ZEEIFERNETT LV EME L T T I n ERELT
ol FEMIE. HAWRET D,

S S AV S APV S AP
YMRom,i 1 % 1i,0bs 2 %, 2i,0bs Kk % ki,obs
. 1 -1 0 .. O s
e(TCT")” 1 0 -1 0 ij
W= =,..1 T = c=(=L
W= (T e e=1D XX
S 3k

[1] Cochran, W. G. (1977). Sampling Techniques, 3" edition. New York, NY: John Wiley & Sons.

[2] de Waal, T., Pannekoek, J., & Scholtus, S. (2011). Handbook of Statistical Data Editing and Imputation. Hoboken, NJ: John Wiley & Sons.
[3] Lu, J. (2013). The chain ratio estimator and regression estimator with linear combination of two auxiliary variables. PLoS ONE, 8 (11), 1-4.
[4] Olkin, 1. (1958). Multivariate ratio estimation for finite populations. Biometrika, 45 (1/2), 154-165.

2 R16 1%, [ 1~R 5 Z[E% LB O BT L, 10 8B B [RIZ A 1572 ([RIUL3E 66.7% : 2016 4= 8 H 4 A HIA(E),

_12_



BEREBA=EROLRX - EXFREOSH
ot (BAHSCHRR)

RAARKRERIZ LD REROWEDHR., KEFOEBMEENIEE 720, 5% ANAHED
EEOREADRESEBIZTETEENDHDTIE) W) RENRITROLE LE>TND, £ 9
Lo, BTNOFEFER, 1TE, TRB—K L2 HEHEEZOITS VIZRVEDE S &
TEEMEPIEE-TCND, TOHET & ZAIE, TN 2 EEOIRR, 5O < 5O
MRETHY ., TN EERRLHORE L ©Ya >, sHEEY ~OR VA TH D, T
DIEMEE R A D D72, 2015 4 11 A [rd =FElT{3E - FEFTFEEHRA] NMTbh/, @
BT, ZORBEOBERLEERIRTRA V FEHLMI LW, £ LT, MllpEERRC

BUIOHEHEA EMAFEOBRRICOVWTGRLEDZ LT 5,

1. BRI =R Co /MR B AR B O8) %

WHARKRERIZ X0 A EROF TR 22 ), IT&S, BiSTEE Th ARz o E i,
% < OB 2 E AT ZBEITIZBW T, BIRICMT 7 b5 D REATETWD,
R Ip o T FE LD R0 i &R A BT U FH AT 4 - (H TR
BDHLHPT, —EDFRY LIFPHETEDLL IR TEE, Lol HEEEDORL 2
HEEBUBEIZOWTIEDR VB LWRB L & 2> TW5b, TD7=8H, BTRIZE VT, F/h
EHEREEF AZMEY | ATE, FEH, SRR, P/ RERER, BERRMEE. BMEE
ENL B L CEERIERICER Y A Z LR KREITRoTEY, 2015 FEICAVZEH L
BN hE - CTE T,

2. BIREE I COBEERAKTEDOER

WL, BISRFORMMBIERIK E & bIT, F =TS OHE T, SRAIHIE I T 725
KT REHEOFEMICED D Z L2 oo, HEZEDOIEMN R - /0t S FEOIEMT
NTEHEET 5, 2015 4F 8 H FUITHTHEZEZ/ER L, 10 HvD 12 HIZHT TRAEN Efii S
AU, 2016 4F 3 HIicHEENTER LTZ, 7=, F4 A 13 BIZIITRE., TRATOHRES
DT, 2016 FFEEIZI0 TR = FRRTIRBLA IR E (2 T 7o im0 AR b3 2 2 & A3 HIRE
SNTWD, FREICOWTIE, B =R L, F/MEEZRRIA S = RESGHmN N, A
WX, BREHRT COMAE, EHROAT TORENSBIZ SN,

3. TFA=RERT /e IRIUEARSS] (RKFF) | HIED B/

[ZDRGNE, P/MEEDOIRBUZE U CTHEAI G A E O, BT, /Mg, BTRZ & O#E
ZHLNCT 5 & & BIT, BT Hh/MESEIRBURG R 2 M S BT HERE L, AETRE G O FE R & BT
AfEOH EICHFEGTL L E AL T 5, ]

CORMZENRT HH AL LT, LLTOHRHEICH wfﬁﬁ<3ﬁﬁﬁ%?$%%®%%
QHEAARRESDOPIADL, @HAAREIE OREERDL, @rLE OIBLIR, - ATBHER O
AR & 7RE, ©® 5 0% 0O Fg =[EHT & 4L D E RS

_13_



4. #EICRM & EEHBEHOTUR

TR G2 %, B = RERTRE TS B2 477 41, [BIEUE 294 1 (FIXE 61.9%)
Tholz, 2014 FEORF ¥ Y ABLBHFE T, BESEHIT 227 T, ZORFL VY ITHE
DHEATZH O EITWNZ | RENULD 5 BYEEHITHEFBIIEK N, 7% 0 TR TV &
AR

FAERERICE D &, 6T%DFEERNTXTELIRTE A RE, FEE 1T HEEN
36.3%., WEITLEALERLA 10.3%, 1F& A EREE L T-FHEFTO 57%0 P4 LLNICHR,
82%7% 1 AFELINIZRH, 294 [RIZZ D 9 5 190 (64.6%) 2384 - Bhpk47e & Chti sk 2 51 H
L7z LA, kb 2V o7 —74iBh, 7272, KESKHTE RSFT COARRIT 26.5%. B
FTARRE S 26.5%. %A 32.3% T 9 B4y H # TikiE,

5. BEKATL B L7258 k. Flfk, £ L CEREEZOREL

BEIFEZENDNTND 2, 2R E U TUIR E BRI L EEATKEIZ LA TR, 7272,
BERRER TR TH D, EKAT 3 MO L g U7z Rk 26 4% Ok #0758 L DI
1% 46.9, FIIE DI X 30.3 ThDH, BIRTHDL L, ZNEFh—40, —102 ThD, L5725
WCEREEIC LI VEIN TS LW HIRTH D,

IS, HEEHEEDKR T2 5AEBORML TR D & BREN R OIE/NLE LT,
BRZIT, BEREOFRHE L oo, BAEARPRU L, HiorO/HE S FlFED
JBEEZRERSINDZEITRD, Lah, SHEOFERIIME S, NREEL o7, 7
HRIRZFHECRTIUL, TREADESSEBIZlicsnbd] ik,

6. BRI N TV B DTN ORERR & BHE O < T O

=R OA%OMBELE L TEEHRINTVADIE, ML WVoTh ALRXHEEEED
B IGIORRTH D, 2D LRI BRI ND DD 2T, FEZITV, F/MEERBLS
B Z2HIET DimnF E L CT& T, FolR LOEcE T LY IcEbNn b,
é%\%@%méﬁw\%@%@%ﬁ@iﬁU~F#é%@A%%¢E@7niﬁgﬁmo
ZLT, I, B, OBHREENLTE—HE R =R T T R3S ORI Ens,
DO DOFM LA TIEA ST o 72, UL, ITNEEORE D om L AMEKIIO
M ETHD, BETRELEG, HYREIEZ LN D EELNTHEELFHI L-0F, i
SIBIROMEFRFICRE S BRT 2B Th D, 5 LIREFHMGEE D) EZhic 0T
TettB & oft (NMERT) B, BilZ 2, EReMILTETnd

7. MERE L BEE Y R OEE—FIRTT CTORL
HUNEEIRBL2 ) LEERIREILZ £ 9 T2 A O TERCHEE N OIS 2B E 5bE T
T DB, M OFEEOBURITIES K23, MBERENSRAIX & 725, 4Bl 0w = [T
HEILEIUCHT= 5 L, FITNSHEIC LI ERIEHIR T2 2012 FI T elE S Nl H
e, 1272 L, &9 Lo B I3fkvs & o A EORIREEE & IR IZ FEhE < D
INETOEZATHST, ZTNEER2RRTIHIENVLETHY , M _ETHEEZS
E\Z 2016 FI2FE i S5 FRTE 2 HEIX Z OwikziidE s LTEE L,

_14_



EERIZHEIT 58S EER X SIEDIRIK & 338
— i T — 2 DSERIZ A T—
A TEE (R EGE)

=25

HlE G R P OBDGEEREOHEH T — 2 £ LTI 7 Ty —2 OIERIE, THXES/ N ofk %
IEBENOHEFH S 7= D GE 7T — 2 28I CE 5, ZNE T, 7 —F Ol SAERD KEE- - 7=
MTPESEHEAFRA BRI Y 72 0 | [REE o P A —TEREAA) 20 7 v —2FIfiL, T Lo
PESH AR OVERO T — L ORI IR D720, BDEGR P B HTHIRESEHEI R K& Oy
BEDEHIE (T SA) ORER Lo, BUET(2015) MBEHUEGRE .2 HHEES ) 07
JRE U TRET LT — 2 2 E 2. BUCRRITREMIT —% OlE)s, SHEHREOT — 2 I L
DRt — 2 I X VRE ATV, BUEHRE T O TIE I OWTEE LT,
1 EAEIEERE) OBE
1.1 F|Ef Boe%) OBUR, SEOHIE
OFfASRG : A - SRS, BDEhiRR, MR GEOBRS) | Hillkr <> Mpo®E, Bl
WEBEOLEIEZEE L, FH (H~&) . KA (L, #i55H) BICHHE Lz, BOEHOMEMERRE
B oREE B2 EA, 77 IV —FH, B EA FEFH) 23881, 55 k= (—
HAZE) TIHAE L. a7V IS M 300 FE A BiE L L=, 7 =4 AEE (EET. MR,
) 1L, BHEMFRE L, TR OREZHEE LT,
ORI : BImY., 1810 GEsxXos) BICHHA L, FARIEM, FARASL, FAeEL, BARIHAT
BRI, FIRASEsE, TR, MeErat L, (FE1)

1 FHBAHBEHBE@ (Y IOHEREIER) (BT )
" B ast | TER | ZER | | sim | man | AsH | 2ok jamas (2Rt |THEE AR
BE5E |HIRY 13,655 1,507 7,101 0 1,380 3,095 337 235 6,554 48.0
&8 74,600 1,849 18,035 40,802 5155 7,522 720 517| 56,565 75.8 1.58 0.96
g | BIRY 18,891 1,305 7,860 0 2,873 3,692 2,546 615 11,031 58.4
&Eia 61,814 1,739| 18,398 25561 6277 5707 3,510 622| 43416 70.2 1.25 0.39

1.2 BEeHl EOCHEREEEE) OBMR, FREOTEE

OFFAEREE . BUAHERE BDess) L LT 75k - A (TR, AT L,
RS ORAA b, IR ) AR LT,

O SEE . R, TR, PIREOIRTRRIA FZEFIT (PRITED) . MEATT OREEE) 12
X5 UGl L7z, HUmPNICISIT 2B EETE Lk (ARG OHERD o 8 BIFE A 7/ x—19-
LRI A B L LCHEIE LT,

1.3 F—FEHEOBER

O3y 7 BHEORL Yy - 3y 78S, 238, EIIESOWNRBX G TE WD, NAMHIBIL
TWHAEE, fEiAE, BERESIEHOREHOTIIRERIC LV Ey L, IE LT,
QORBUERIM BRI « 2388 (N, TN OWNEREKEADT —Z Z4fiE L=, JTiEsE (S -
BpzinT) | FREREE (2 ORI . mEREER (RSN 1T X L, SR A R U, SMERITE
B Em S mE CPEDOMELLE) ZRHEN BRI LTz,

QLB ~ORIES « B2, MEA, FH, KERT —2 )b P E R A FH L,

F2 WMARADJILBEDOFERLIRE

B B REILI-T RZ B1E1FE = DIRRE
BADERE |FEARE(EF. UERD) .. HBAREE T—E5HT b AR (41 AT ET | #RISERFE) O HERTO
- TFT—HAOEB(RNEELE. BHANRKREEEE. BHEA
Hhish pE @R SR | Hhish B BB RCE L2354 40FRPIK) HEST ;_-_gg;) . ﬂ‘éiﬁ@EIIEKEI;@?E§+(t§§|§;‘§ll;ﬁ§'i—7:—90)ﬂlii$)
HEET
BN EHERBFVDRIT I —IO —MERR BEVDREASENEKREER oRESHO
EIFGRPHEET | AREH HBHEMESE T —SEIYEBNGRPHET |BIAARAHBEMOWIE. BIAEEHTEOFELE

_15_



2 MUSERERAROMER

AlaHER U= g a7 — 2 OATRNEEE L, BULOMTOT= DR « 15103
ZX5y LTz 40 53 (EEKRFE) & Ui, RPVAEPERRIR, PRk 23 fRnERpESERER || B
SRk 24 F85E o AJRERRAT) (108 FRFH7E_HAERAREME) . ROESEEpERL, RPEEs [T
¥ttt (CRUES AR HEE) 2 Ule, SofsasZmimiiig, Tl TRRsa IR PRk 23 48
AR | VHE SRR T B K D HET U7, BONEE, PEHVRRIE. PR 23 4E2fE
PEFEHRIR | OBRAMREBEEIZ L VB Uiz, BHAGIT, [Pk 23 R pEaERIFR ) OBMHA
o OEHARAEL, REFROEHE, MARICI VG U, NT U ATHEERICH R EE L, T
NIRRT — 2 v — b (%) & ISR WEB — U CAKR Lz, Gk fEpgH, JeIR, &
R, nvETH, AT, PR, Bk, wieT, (SRR, R HIE)

TR IRST R ECRRVFAFZEET URL  http://ips—u-hyogo. jp/project/category/areaindex/

3 BLEGRP (BNEER OHE

BOCEEEEDOFEREAHYET 5720, BOEGRP Z21EK Lz, BUEGR P ORGSR, BEE
DA LTI Ran 3 E . FEEDCE DA LB TE £, BEGR PId. #BOERIC
LS NIZTE - —ERXOMIMIMEEEDOEEI TH Y . GR PROMOREFHEE & ik TE 5, #l
HeOREHEEN 2T 2 72O O IR, F2ETTL. EERE. BULEREDTE HEEETH 5,
BUECHN IS 1T D THE SR D Bof& T B ORCFII 24T U, Vv, & BERINHEER, e
Blge FEE, IIMIERR, ERE TR & OEEHEET UT-, BDLEEFEOMEEES L. AT
BOLRIE D S VEIR T — B A CHRIIAEI R E VY, BOLBEESE O FEREI IR EROREY - &
FEEEREN-8, 8 K RESE CONBANETH D, HEHT—X %, F5HERBI, JEEH
B, A& - BIRO R —4 SERRAMHLAE, PRI Ch 5, BUGHERRHETTIEL
BUCRBI B E BN 2 3 U CHEF L7e, Zam#, et SR, LRER M AGREE A8l
BRI T — X N DHERT LT, (36 3)

x3 TH265FERAEGDP(RE) B 5ifg 5 Hhigk (2 R i - & K A7 - $1iR SR ET)

X % ARYE ARYE BAT BAE HBCHEEEST | AmiliESR #JGDP | H26/H25
Hif (M)A SHEEEB Hifi(M)C JHEEED E=B+D F G=EXF %

RBEE(HA) 1,507 5,101 1,849 1,900 7,001 0.52931 3,706 2.1
RBE () 7,101[ 24,036 18,035 18,531 42567 0.52931 22,531 2.7
EAEMmRA) 0 0 24,818 25,500 25,500 0.40332 10,285 4.9
=aE (W) 0 0 15,984 16,423 16,423 0.40332 6,624 49
brE 1,380( 4,671 5,155 5,297 9,968 0.68186 6,797 3.1
REE 3,005 10,476 7,522 7,729 18,205 0.54094 9,848 2.7
A 337 1,141 720 740 1,881 0.54094 1,017 2.5
a2l 235[ 795 517 531 1,327 0.54094 718 2.7
&t 46,221 76,650 122,871 61,526 3.3

4 BOHHOFERLEE

VTR, B IR AIEEN A AT A 7 SEEMAE L CE 72720, B A =Rt
IIMRHAESEE B RSB T e > T E T2, BOEEREORFE A FRINICHRIC X 0 8D s
AL TEEVEZ ML TE 5, ZNHORBT — X2 L W BDEHIR OIS RIS -0 2D
F SRR DS FTHE & 72 2 o A FREEVERR D H B T FBI EAG RO 4 CINEER 2 D D Z &
RPN M S\ S S TR A I R A D D 2 & BRSOl R ) A ok
NERETH L7 EThHDH, BUEGR PEOEIEEEARE L, O E U CHIkOTEHE L
RO E DR EE XD VERSH D,

HEGE 72 FEE R DT 3D, BUEENRETIASIC X W B Lo v F~— 7 FRIE A 5 AR T2,
FORFRIEN Y, FEBDEMER AT, ETHESEEEERIC LA MR CH 503, Hitdiz K v 8Dk —
B DOEFRRRIN I B 728, HIOSEFIZd 70 A Z1T O BB D,

BUHRE=0F~—2 I T —%) XQEBREEER Er—4)

(BE) 5EE (2015) [FLEEEDL GDP OHER & HEH LR, [Hiateal 108 5, B,

BUCTBDCEMGETAE (2016) [BDLHISERGSED [Rx 1k HatESEmEE] @BDUT HP),

_16_



AABOHRZICE T BT -2 DFERICET 52FE

K g FnafkilRee)
PP B (RSt e XA LT v %))

I [FL®IC

HFIZB W TEFEAND OB N RKEZRMEE 2> TS, TOXEE LTRIA N DYEKR
DI S, S F S ERBOCIRIUR DS T ST\ 5, FRICHNE NBDE & OFF BN MR 72
5 EIRARD 52 < AT bivd, 1EROBUEHGETTIX, A v\ v FEBOGIZOWTEEN
At HLTH Y, BTN DWW TI R RN TE o Tc, ZOERKE L TAIAR
FAHZZ < OMBERNFEL TWeed Thd, TO LD REICK LT y 77— 2 Dif
HBFGAEN TN D, RS CIIEREBRIZE T 2AMNEANBUCE O JEEF TN DWW TE v 7
7 —% (NAVITIME for Japan Travel) (2 X 23RO 21TV, < b2 THEORREIZOW
TEETDHIEEHNET D,

I T—%0ORE

AETIE, Bvr/5—2L LT (BR) FEH A1 LT RUNRMT I RATS S8
BINZNT 7V “NAVITIME for Japan Travel” @ 2014 4E 11 H»5 2015 4 10 H £ TD
1 FFMOT—2%FHT 5, 7 7V XIS BRI E T, EEH - 22 R - R L
BBOBEFE A MAG DTV — MR OM, ShEETHE®, BHRX, +77142T
DHERE Wi-Fi AR > MEFRZR EOWREZ R L T\ D, SREll oW T, JEEIEIT TR<,
P EREERT: « PEREEART - BEREICHXHE LTS (2016 4 4 ARERD)

W7 7Y bEE SN HE LT, JRIBGHESHT (10km A v ¥ =27 — & O X ETAH
T—4) , ZUTHNHIESHH (Qkm A v =27 —%) , Wi E~ N 7 A7 —% 73 Btk
ENb, 2L, WIThoTF—2ba=—7 72— (UU $0) 4R 4 A v a
T3 EDOLVa—RoRBHHER TS,

S OGRS L CEIRSROBUCHE 2T 5, BRI S RBDLA RIS
K 2BOLENMFRED S Hivd, FRAILEA i S, minksg (7L - ikfl) <o, 8l
JehiRR 72 £ &2 R INE S OMNEAEET) |, fa1nHEh, X OALGERR 0 HERR
Lo TV A,

I SHHER

LT, BERERZHNAENBNEOETATEIO 52015, 2014 4 11 H»
5 2015 4F 10 A £ ToOMMIZIHWT, BULEIMFRAEIC JAuE, WAL LomERED S H, H
RN A5 &, A5 100,158 N (43.4%) 23 b2 <, &9 38,941 A\ (16.9%), ##[E 35,612
A (15.4%), H[E 25,038 A (10.9%) DAL 72> T5, EAL 4 2E - Hilfkcaiko 8 El
R HKECH D,

BJ 11 1km A > > 2 J]EHEEN] UU OGS & FEOBEZT> T\, MK EDO Ry K
% 1km A v+ =T, 3L ED UU BPFET DN EEZERT D, SRIO%E, RKXEIX
20 Thotz, BBANBILEOSA, BRET-OCHEET COBE T 2B 5 LN T

_17_



(a) B (b) [
1 1km A v ¥ = BIEEER] UU 50 ki

Do BEVLETIZRW T, ISR SRR o ififiil, 3 X ORE e BLE
LT TCH DR TR EREIETEIO T L Ao TS, — 7 T i ClLLFETE IR R <ouh H i A
BWVICHIRE R A B D, 2O OHIRTIIAEARBIEAR Yy MORZHHFEL TS, &6
WERET EEETOMTOBEIC O W T LT =N fdksh, FEL—MTHDH I &N
D, THEDS DBICEICHOWT b [EEED EETE 27 LT,

— T CHEABAEOSES, BEBNBIEE TR, W AR ETHNO—IcE £
STNDZ ENDN5d, TEABDCEOSLS, BRI TORBII 2 EEITE 2 H 72
Mmolz, ZOMMITFEEABDLE IOV THRERTH D, S HICHIK ETIER S TiEn
W, 2R A OWFUEEICEE SNV TV D RAETIET U7 NBEN V72, F—A |k
Z U T NBUCEDWAENS BSLOFER & 7o T,

SMEABULZ DV AR 3 2 R IS E L 72BN IR 2 72356, SR 2 & Tlix
HDHH, JUNHGFEES, FHCREARRSCEIGIR & ORISR E¥bvoTz, L Lan
D, FRATHIC X 28BN EEL 7o b7, EHRESCEEH T 6 DM b2 A oD, £
D=, JUNIZRERT, RkR~—rT 4 V7B THDHZ EDNREEIND,

MDD GHHERIZ DN TIE, WERHCERZ IR T D TETH D,

V S#&0ORE

ULk, BRERAZSICHNENBOLR D EEITE O Wi RO—H 2/ Liz, 2D X
I IRNFIIIER DB AR IR DN TR EZ L0 T DO TH Y, 5% OIEH
DHRESND, UL D, B4RBOCHTHNL, HHEED UU BEMIRT 52 &N
TXDHN, 95 TRINMIUU IV W=, IEfERA 7 ) r—ya 28 2 L3
MRTHD, £V T —BMEANENC L > TT 7 VAR S K& LB AREMENH 5,
TP R, SHBITEDE SR EMOIITFEOURN b EDBND,

_18_



FETFELHEAEITED /MO OHEET
B —BE (R

WEAREE, @MY L QO D EIAREHRE SR E I —VClY, R OZRe s D& 4y
Y- UL EREERIT, ZORERERND, MATEbE () Nl SN SRETE T
B ORI D/ HUsR R A O 237 (B RFREHEHEE I —L [13] 2%
M), A OEHOREIE, ZOMET L BEFIEOR R & IR IHEETORE RL OHEIC DN
TENEIWEZ T 22 ThD, L LIS CIES 523 K 0 IRAHIZ3EIY, o AN OHEst
DRAZA LT, AWFEFOHISATE, MBS ~OIERE WO EEND, FOER L MR A
a5 L ThbH, THFAIA] &) BENGET 5 K512, JfF, Hilkofks - thizBE
NEEV OB LT, EREEGARTIE, HUORERIOEE L L TARFE 2R LE S &
T DR B D AL LN TN D, ETO—F, HiEFIclius, BEAORGHT R &EHmab
FEETRENTWAD LY ITEDND, 207D, AEETIE, BHORSRA OH#EF &0
BARR 7295 208 U C 2 b OB 2374 5,

WETIIET TFm & LT, Ml CTAMMEIZIERT 5 2 L OERE MR 2, ®EHIL
TR HE CANTIE A S aI2iE, Thtat 2 g TEcCIs M (DA, Al EREFR) ) 7254
&, Tt gt S CIR . (LUT, $UR2 LR | 72562 XKBIT 2 48R H Y, Z0 "o
OBEINHAE U DRI OTEEZ L5 Z & b AR S LToMEHE (kv o b ®E
HIGNECTH D L BEZ TS, EAEIO X 9 ICHIBEIIME AT - IR A2 AR
LV vy SETEMT 2 GRS EZ R Z 8 b (HEEREL L ToRES:) ORE,RE
LA H, T THETIE, ETARIOBETORRA OHEGZTS Z O LIS T2 5D TH
D, NOBIGERFHG L L THHRET DA TEIX Sy CTlde < fRFHE & L O/l A st
EATOMERSDZ L, T L TENDSHEE OB Z DU 2 IS T 5 Z L 24T 2,

R ISR TATEHT o 7o 1 & b & 2huciES< ok A O HERt) 122
WTHET D, BN A OHERF ORI & 7o o 7§l R OBl 2 fH A LT, A1
EBEGRAICOWTIE, A, FEIN, HhiE - SRS ORI E IR AR & 2 0E
FHRER 2R (B RERE st R e X L [13] 258, iR ADH#EEHZ VT, HE
AR (2—h— NERYE) A LT —%, BICEAR et PIEZ~ 3 (B [15], fal
[17] Z&M), Hrc, SR NOHERHTY > TlE, o—h— MNERETEEEH S5 855k
HAERORDVIZ, HETEBEGREICL > TRONT M ET EbEIcH DM LE2ITo 72457
B OUUF, SRR E T S L L gD ZRIA L T\ AT, ZOFECEAE T L bR
B E BARHNCHAT 5, & LTINS OHEDRICEBROREFHER A RIS T 5,

PLED L5 7 TR ORBR AN OHER) OEEZ R LTctk, ASRIOHEHZ IO TA Uz A
IZOWTHRT %, AEIOANOHEEHZIOWTIE, FRE Tl - 7587 & b S 2R3
RUZ72 D728, ZORA NS R AR5, WL, Efron [1] - [3] #3425 L7z Bootstrap
BEERWT, FIFHLET E LD B%XKFHEEZ1TV, 0 ERRE & FIREA vV CEiveivil
B E O HERE L, AN O R E PR 21 T> TV D, 20O KAENE T
72D EM 72 AREIZ L DHE DT> TV D, £ THETE, o0 HEEFIH LI-H
2R, B2 Bootstrap 15 (/X—t 2 X AL, BCaih) OHEEFREROLEMIZHOWNT, M0

_19_



L 558k & Quenouille [12] 23252 L7z Jackknife Fiiti & DI AIT > TN DD TEIUT DN T
a2,

RIZRIZABROBRRVEE LT, T K ORLIESLR 2 1ZES<GE, ED0 X970k
NAHEEHEAT O RED)y, ZORBLAER~D, BEARIZIE, BRETHORBRADHEFCIZR <,
Ktz A TSR ORER N D OB AR5 Z L2 A 5 (Eig[14] - [16] 22,

SE X
[ 1] Efron,B., “Bootstrap methods: Another look at the Jackknife” , The Annals of Statistics, vol. 7., 1979,
pp.1-26.

[ 2] Efron, B., The Jackknife, the Bootstrap and Other Resampling Plans, SIAM, 1982.

[ 3 JEfron, B., “Better bootstrap confidence intervals (with discussion)”, Journal of the American Statistical
Association, vol. 82, 1987, pp.171-200.

[ 4] Efron, B. and Tibshirani, R., An Introduction to the Bootstrap, Chapman & Hall, 1993.

[5] BB [5 U A 7ERRE Al AR A (BREETTED - O e - LT EAARAHRE) ~ T4
TR THKE ~] 2015 4F,

[6] Aok [ESHRATE BRI ] BIVERSAHRRES, 2006 4F,

[ 7] —ftENE ARER A IIICTRA SR (Bl SERERRE)  THSA N B35 — 42 1800 11
[XHTA HakEE SR & O FabfE 7 — & 2014-2018) AEFEMEHIR, 1914 4F,

(8] /NEEHAI - BEEZE - KRS [RIEMETFOHE—7— AN T v E-EM 70
A2+ MCMC—J #lEEIE, 2008 F,

(9] HHEMHE [HOGHER— RO —BE T2 < AR R —] ¥, 2014 4,

(10] feith— T ARAKSEHE BEMCGETI ) 54 EBE, 1999 4,

(11] HeH7 - KR - 2F - HEEIER [7— MR T v FE—RiiE TOHRE L SHOEE
— 1, MrsEtE] TRt RS, BH19BH 15, 1992 4, 50~81 H,

[12] Quenouille, M. H., “Approximate tests of correlation in time series” , Journal of the Royal Statistical
Society, Ser. B, vol. 11, 1949, pp.18-84.

[13] ERh RS X - —v [T O HER e A 0 & ARSI a7 hask ], %
Ferti THIUBFFEIC AR 2 655 25E) WS, 2016 4,

[14] EjE—BR [97@eEh)s O 77 iAo st e — A— 2 — A — REEEH T — 2 2
TeREA DTG — ), TRES KRR amie) 5 52 &% 3 5 (AN EERESORIGEL &
77), 2013 4F, 81~99 H,

[15] FE—RR TARSHETOTEH — AR#GET—1, NEXCD X HREF OO OFRAER (5 4 i)
— Excel (ICk D7 —H L >R 2 L—v 3 —] AAGEmtL, 2014 4, 133~145 H,

[16] FE—RR [5 @D E) ), 1L NFEZHR THUSERGE ot~ B2y 7 ] SEEE TS, 2016 48,
103~119 H,

[17] FnEDEY: [ABARGEHFOR & HEFt~DICH] A — 2, 2015 4,

_20_



REZICETHIHASHMERARRICHAT HHEH & KR

el —HE (FEIHFIRSIRT)

1 B2

PR TN D HRERB RO & EEKIZHONWT, WS OPDETNVET —H %
2P TR C 5. 2B iR & L TOSHEH OSSN G, FERFL LT
PN, M ERBGER L SR & T oM EN L ZOERITONTELRET 5.

2 ERHNER

EPNTHDERL? BEHRBITBLITRE/IREDS, HARIZBLIN T REL A S D 5 A,
ZOWREITEFANTH D LV R D.

HENTHDIELE? HEPBERREEETH Y, HOBRREIENT DHHE BV
BTRE2 e, T OEEIIHENTH L EVA D,

BOMEMEE? AT TR EOEENZEFEER 2B T < 2 &) ZEASH
(eusocia) D MLEESAE L L, FMAIC H 2 B F DITEIOBIZ, Eis T L -vicBiT 2 R0
etz RHES L LTna.

BRTHDEE? AL THIE SN TWDIREEIZA TR TH Y, HlE S TuauikEE
ITERTHD V2D,

3 BERICHIT IUENETIRRICRET DIEH ERIR

NEIZH o EBIEWNWT o U—i%, BEIT 2N E A0 06, BENILERNTH
D2 ENMBNTWD. NHHIE WTP>WTA % 3 7= I3 B S | U, Bt mEN
BSOERR L L TCOMERFEEEEICRESELLEZOLND. ZORFBICHLLESNT, K
WETIE, 20T =IOV THERZFIEROSIEGNHERT 5.

SOORBEONTIIPIYNER X7 & LTEEMA TIEOF C 7 st ATEh
N5, HAMEMBSORIE 2 AT 2 iGN T 7o —FIZOoWNWTERT L, ZOET /ML
BHITH Y, BN THERELERIENTE S, EERA DT U THD LWV IRE
DIREWNCEETH DN, TIVAN—T T Ry 7 AIRRETH D, ARETIE, B
72 ) A XL M EAER DDA U DS ERBGERE OIS T v « BT NV EHIR
T 5.

_21_



VO ORBRICRITDEENEFEE RBC 7ML D~ 7 affF 0% <7 ML X,
TTNVOBENE Z2EF I TRIGIEE T 51782 A L35 &, GEMBIRHEIC LY,
WET —=Z NG T A= —Z2HET HIMBE TV LITRERBERAYER L, WS b A
)72

Xt = A Xty

WD SED. TN EBENHIFIEORNE TH 5. JHEPZZ RBC £ 7 A MREHI TR
ERET DDIZXIL, =a—0A 7 AFFERBICERZEAT S Z & Tk IR AT
ZbHicE, B LWEBEES 2 L. BESENGERFEICER T 5720, &6l
BUORMNHEMESIND. L, =a—F A P73 & EREOME T/TEF->TnD. K
WETIE, PHEHEEE VNI BENS, ma—0A VT2 s ET VIOV Tm LS.

FRSEN

Christophe P. Chamley, Rational Herds : Economic Models of Social Learning,

Cambridge University Press, 2003.

Sarah F. Brosnan, Mark F. Grady, Susan P. Lambeth, Steven J. Schapiro and Michael J.

Beran, “Chimpanzee Autarky”, PLoSONE, issuel, 2008, pp.1-5.

Zhao Tong and Sano Kazuo. “Inflation Dynamics with Bounded Rationality”, Journal of

Business & Economics, vol.6, no.1, 2014, pp.1-22.

FigsEN DI Ot AMF - TEVERR T A ] R R R, 2006 4.

gt (B~ 7 m k- B i — A 7 VAR ] SREER TR, 2007 4.

VB — I DRSS i€ 7 v & WA R-Taylor(1980) D fat—) [#Eat 2] 25 100 5, 2011 4,

pp.57-65.

Vel —HE - VrNTEsEk DRE RS T 7 /1 & 2R {k—Calvo(1983) Dk at—) [ H IR R F%

FERREMZE] 5 26 5, 2012 4F, pp.33-40.

VB —M (= o —0 A 7 BT LOBUR &Rl & R FRCR DRRZ D < > T
MRS EAE] 55 29 5, 2013 4F, pp.15-24.

Ve85 —E TMathematica 12X 5 DGE EF /L « >3 o L—3 3 »—ANE(2007) D Matlab =

— REZH LT TEARSORSERG R EITIE] 55 30 %5, 2014 4, pp.111-124.

B —p ML N —4—& 77 v h7 A L-Kirman(1993)€ 7 /L DIs -1 [1TERE ]

%78, 2014 4, pp.32-36.

VB —E TED 7 7 o H A BV G- RTSHIZ 3T 254 7 2O -] [1T8h#ews 7]

% 8%, 20154, pp.66-72.

Pl —H [Excel (2 X % RBC &7 VO FHHE-FMG O = H ML 27 2 —) TREIFRAZK

FRREREITE] 5 34 5, 2016 4, pp.67-74.

_22_



Statistical Analysis of Social Networks
#HERY FT—0 DMETERIGEDHFERICDONT

Hideki FUJIYAMA (Dokkyo University)
FRIL Bl O RT)

1. Introduction

Statistical analysis of social networks is difficult because, in statistical analysis,
independent events are assumed, while networks involve dependency among nodes.
However, there are studies that overcome these difficulties. If a social phenomenon
including networks is closely modeled, undefined factors are considered residuals and
expressed by an error term. This presentation shows four such statistical analyses.!

2. Network Structure and Performance
Intuitively, social networks affect performances of individuals. The following two papers

tackle with this topic empirically.

2.1. Spatial Error Models?

Player i’s utility function () is defined by wu; = {6,y° -5 v0)?} + {ngiz = 522 + ¢ 1 91 2%},
where y? is ego i’s effort for herself/himself; z; is ego i’s peer effort dependent on other
peers’ efforts; g; is the number of direct links (degree) of ego i; u and ¢ are unknown
parameters; and 6; is a heterogeneous unknown parameter that expresses the ego’s
attributes. By the first-order condition, we obtain the following optimum effort level, i.e.,
y?* and z . Therefore, total effort is expressed as y; =y’ +z =6;+ (ugi +
¢ Y71 9ij z]-). Consequently, an estimation formula is constructed by adding a constant
term (7)) and an error term (¢;). Finally, in the estimation, (¢ Yi=19ij zj) + ¢; is treated

as combined error term and becomes the spatial error model.

2.2. Other Formalizations3

Here, a similar utility function to the one in the previous subsection is assumed: u; =
{aiy? - %(y?)z} + {—%zf +a(l+G +G?+G3+ ~--)z} , where G' is a transposed adjacency
matrix. By the first order condition, we have y; =y +z; =6, + a e(Gifi). As a result, a
functional form is constructed by adding a constant term () and an error term (¢;). In
this case, ordinary least squares (OLS) can be used.

In summary, the characteristics of the above two models are as follows. Network effects

1 Each introductory textbook and relevant papers are listed in footnotes.

2 Calvé-Armengol, Antoni, Eleonora Patacchini, and Yves Zenou. 2009. "Peer Effects and Social
Networks in Education." Review of Economic Studies 76 (4), 1239-1267.

3 Fujiyama, Hideki. 2015. "Network Centrality, Optimization, and Empirical Analysis." Presentation
paper at the Japanese Economic Association Autumn Meeting.
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are included in the utility maximization problems and the optimum effort levels is
calculated theoretically. In this type of formalization, network effects are captured
theoretically as well. Therefore, residuals are treated as normal error terms (g;).

3. Key Factors for Network Structure
The following two approaches tackle how are networks constructed.

3.1. Stochastic Actor-Oriented Models (SAOMs)+

In this model, network dynamics are examined. An agent’s preference is expressed by
the objective function (i.e., for agent i, f;(g; B) = Yk_, Bxsik(g), where s;.(g) isthe kth
explanatory variable depending on network g, and S, is the corresponding coefficient).
By assuming rational behavior with noise, the probability that actor i changes tie g;;

exp fi(g:i—Jj)

Shexp filgion) Additionally, it is assumed that only one change

is formulated as p;;(g) =

occur within a sufficiently small time interval. As a result, these dynamics become
Markov chains, which can be reproduced in computer simulations. Using such data,

unknown parameters can be estimated by Markov chain Monte Carlo methods (MCMC).

3.2. Exponential Random Graph Models (ERGMs)5

Here, one network is enough for statistical analysis. The distinctive feature of this model
is that network statistics (the number of ties, reciprocities, triangles, etc.) are used as
independent variables for estimating network probability. In this case, a rigid

mathematical model can compute a simulation, and the unknown parameters are
estimated by Markov chain Monte Carlo methods (MCMC).

4. Conclusion

For all the above four models, the difficulties of network dependency are overcome by
rigid theoretical models. New statistical methods (MCMC) are also used. Although this
is heavily based on computer simulations, an improvement of computer performance

enables us to apply to social networks.

4 Snijders, Tom A. B., Gerhard G. van de Bunt, and Christian E. G. Steglich. 2010. "Introduction to
Stochastic Actor-Based Models for Network Dynamics." Social Networks 32 (1), 44-60.

5 Harris, Jenine K. 2013. An Introduction to Exponential Random Graph Modeling. SAGE
Publications.
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RMETIEZ2, noise 72 & HE ST, FHEEARITHDL &, BETEEAEKR EZDOHNRT
H 5 REEERE., RERERE. ALEE D 1 UOERME DS HERMEIZ & - Tid noise & H|7FE
SNz, BATHERNZ. IR 2 IV D 2 & Tl & e eE RS DB AV 2 5 5 TR
ZLTWAHN, FREUEORIIH 5,
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E&1 RHEGP (FEHREFAHAHL) OWERE
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2002Q2 2003Q2 200402 2005Q2 2006Q2 2007Q2 2008Q2 2009Q2 2010Q2 2011Q2 2012Q2 2013Q2 2014Q2

%3 REGDPOHHLOBER

1 REH—2 KB 2EH—HER 1 REH—FER

ZHE RHE ZHEH FAE FRRE ZHER FHE 2 REE FE6ER

Fiy  £ER  0.007 0.017  -0.009  0.006  -0.052  0.058 0.014  -0.035  0.049
pfE  (0.831) (0.816) (0.830) (0.932) (0.486) (0.473) (0.872) (0.730)  (0.594)
Q1 0.158 0.285 -0.127 0.045 0.078 -0.033 0.203 0.363 -0.160
Q2 0.017 0.040 -0.023 0.055 -0.119 0.174 0.072 -0.079 0.151
Q3 -0.177 -0.258 0.081 -0.005 0.002 -0.007 -0.182 -0.256 0.074
Q4 0.032 0.001 0.031 -0.070 -0.168 0.099 -0.038 -0.168 0.130
MAE £HH 0.194 0.361 0.207 0.380 0.397 0.427 0.461 0.552 0.436
Q1 0.175 0.307 0.197 0.274 0.306 0.389 0.356 0.506 0.413
Q2 0.247 0.422 0.190 0.553 0.542 0.644 0.671 0.512 0.554
Q3 0.210 0.439 0.301 0.353 0.295 0.373 0.430 0.566 0.371
Q4 0.145 0.277 0.139 0.341 0.445 0.302 0.389 0.623 0.407
() B%RSUb, plEFLHMTH=C0Z BERHEE L -BREHKRTHD,
B4 TOENE(E news H noise
GDP RREHEE RMMEE RMEZREFE REEE BUTHE A#BE ANEE @ BMA
1 REIR—2 IR
EEABEDORTHLL ( AT#IZE)
il noise noise noise
T2 noise noise noise noise noise noise
[REIEDRFTHLL ( ATHAZE)
HEEH noise
#EEt2 noise noise noise noise
2REH—HER
SHEIAEEDORTHLE ( Bi#AZE)
HEEH noise
#eEt2 noise
FREEORTHIL ( FIAZ)
HEEH noise noise
52 noise noise noise noise
1 RER—FER
FERAEEORML ( ATHE)
il noise
#eEt2 noise noise noise
REEDORTHILL ( FTHAZE)
#EaH noise
#EEt2 noise noise noise noise

() ABKEI0%THIE, ZlEnewsDHIE,
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WM AIREE e Z e vn . BUATX D bRIEMERm L322 L &2 5,

F A MR TIT o 7o oAb R 2 ANBICFF B 3 2 L 2 ML 2581213, EME
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KR 2 IR BRI U CHEFE AR - 2863 2 7201213, B S B3 EOME ICE+ 5+
DI RD HILD,
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T HEE Ry RBHNCRE LT BT, HFtRE2ERT 2 Z EBAMREE 2o T 5,
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F—ZARNF U T D “Census and Statistics Act 19057 TlE. K& DM AR 35 Al HE
ERBEONRNF REEAIT o TIARLRNEENTEY . Wh AR LHERRLAREZ S®
NI DI, MERMEEE L7 ETRREARTDHENRROLNLTWVWD, Do,
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235 SR

Andersson, K., Jansson, 1., Kraft, K. (2015) “Protection of frequency tables — current
work at Statistics Sweden” Paper Presented at UNECE/Eurostat Work Session on
Statistical Data Confidentiality, Helsinki, Finland, pp1-20.

B IERER - BHEERAT « NSt (2016) [ — 2 5 U 7 OF 7~ FEFHET 23
58] (Biatt v 4 — TRREHBEER] No. 33L L THITFi)
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Wl B 7E DTN BT, Mz 8E 3 2 BAE, BB MEOLES L NEST 52 &,
HDHWITEEMELESOENEZHEETLZ LICH o7, RO OHIELE S5 Rice
Vaughan OBFEIL, M« 578267 5 EHOZBUNMEORE L BRI E L7 D TH D,
Bishop Fleetwood (2 X 2478128V T8, EEMEOEZEOREL BHIE LT\ 5,

BE, CPI O P EFHIB W THIA SN TW A HEEEXBZFH I 0 & LT, Dutot,
Carli, Jevons |Z X 558538 %, Dutot OBLIFEEMED THIZH Y, Carli b FRIERIZ,
T AU S KEEDFE BLEDO EKEAMED FHICHOWTER L TW\W5b, 2B OF%EE, =hE
NS L TIThe b DO TH 5, Jevons (I OB HIZ I W TR EFEE 28 L
e Tcambnshn (Dutot LU Carli (2 X AFEITHMFHIEE), TOHNIE, &0
G EOEINIC X 5 &MiEORIE, WMZEOREE, BEMEEEOREIZH T, Lin
ST, T AV BREOFRR, MR X5 EEMEO T, @ILORA & ZIUED> &0
G EOBM, 7L, HEBNEEITEA TIEH 7208, WMEEMEO Biix, B0
B DRTE & 5 RITER STz,

3. MEEHEHEOERA

AR DWFIEIZ IV T, WEFEEI IS & 72 20 B Offiks (& 2\ 3R EL) 4 HATR
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HOBEEEZNMNKT 572 OITMEEE O HELZIRE LT, Young DEHEAZER LB D
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—A V F2EEXRREIEDIR/EEFDIT—

B K (GZEKT)

1. IXC®IT

1930 LARE . FRICEEARTHAVE 2 AW HEHFRAE O T, BOKOFEHEERE & 1358702
MEBORENA » RThhEoTe, ZOMARBLZFELLZON, P.CvNNT7 /EATH
%o WP DHE T Biometrikal W ESE & 52 1T 7o~ T 2 AR, FiTS LTz T
D Biometrika% A > RIZFEGIF Y | WP CEME 2 D 05 LSt 2 7=, =L
T19315Z A » R#EEFZEFT (Indian Statistical Institute) Z @32 L. 193352131 »
R OFEFHFELF O MERE T o D SankhyaZz BT LT, A > RIZBI D HGHFEMFIEO H
MEATEZ T2, 1937 FNBIERU HMNZBT 5 Y 2 — MEMHEERAORFHI S L,
FEAFHAIEICEE S S FEFHE IO W T O 2 AR BRI L TV 5,

wNT BRSNS, PV A R AR EEEFRICRA v o OFFET CHEEAERS R
EEARFHAETEZ DWW T O RUERIEHERIZXTT 2 HER (Contribution to the Theory of the
Representative Method) | # & L, 1940 LV 1 > ROWIEREMNTE DA > RE
SEMFERE) CRIBEMIOMEIEMFE L L TEIDIHRD TS, A b AL, HORIBETHY A7
A FAO ~ LW 2% Lictk, (b IZRIBEORMETEM & o Tc v & oA o R
BT 2 RERFOUEICI AT, £ LT, ERIREZ LS o RO A%
B, BT~ T 2 EAOFEIREICEE T 282823 L CORRKOIHFE L leoT0, Fiz,
1950 05 1951 4FIZ0 T TITONTZE 1 B4 > ReEREAFA (National Sample
Survey) OEMIZ, v /T J EADA » REEHFSEET L IR &< b o772 D. R, TR
FNADPETRZHD 5 T —0 VBUATRRE FHFIERT b £ 7ok % 70250 B0 el 2 oy TRBUR 2
FEEPEAFER L TRV, JAEICK L TR & EEROWE CEB A ER TV,

A ¥ RIZIERCKROFEHEERE &I R E < BARDHSHRIFIFER H D, 1~ FTIE

HFIHE M 2 ZZHUTRFR SN D IETSG - FEEBERIRRBEDRILN Y | mWIERTFERR &
HHRIEIZHRIRH Y . £ LT, BFRFEE S K2k Th-7- (National Income
Committee, 1954), T 726, A & N THEFAEDOREEBEIRIZIH VTR S/
Rk O FHEHEE, FRZEEIC T 2 B OMEH P RO R Z R E LRl b b, 16
IR EERIT K 2 B AL, BCKOFEHEEE L IIRE S BRI fmAEFfo TV oD ThH
Do TO LAy RIZBIT DMaHHEICET 2Pkt L COBEEEIRED, TOEHRLH
HMITT D Z L, HRALRFEFEORBREA T 5 L TCORERMRAL 6T
EEZOLND,

KA, A~ FIZBT D HEHRARRF ORI OV T, 1930816, A~ FiZkiT
LR ORI BN TH LI 7% E 2 F /- L CE - 2EEAFA (National Sample
Survey) N KEB/AGEBICEDLIINEE TOMFEMBL., TOBRLWALNIT L L
ERALDLHEDTHD,

2. BIEIEEEAREE CORS
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A ¥ RICBT DHFHTAEIALRD DFRFORINL, A > FICBWTHEARA & 2HGRAE O
ELONRHEL TWDEINEWIRETH -T2, v/T J ERIE, 193THEND DR TTNIZ
BV a— bMELBEDDLZETEHELNIEMAEZ S LI, EELMHEATA O
KOS HEORERE T 2EMMEEZEEL TV otz, 2L Y, EIEAMHEAT
BEOHAMEITAS BRI ND LT oTc, THUTK LT, AH b A VIR 2 il AT AT
BYEOHAEICOWTIIRE LR o2 b DD, FEXFEEICBITA 7oy OBy 5. 4
HENBREARDOH N, 2 LT, BEFOSEHHERL RO EMME L Vo immaz By B,
T ) EAOFEERE LT,

W1 RIEEREATE O FEREERTIL, FORENCOVWTORENER 572, T2 TOH
GrlIPRENONT, H 1 RIEEEAFRE CIX. TEFRT 70 =0 0B iEHE 2t it
féjkfliﬁ%%#%iolﬁmm®% (B E R AT 5 L) 2o
ﬁﬁﬁ%ﬂﬁibxW%%Eﬁf57A7/EX%@%VF%%H%%&\%%%Eﬁ#é
7R 6 I —T VBURRRE PRI C N EUC R 5 EZEZERT HICES> TN D,
M T, %H 1 EIEERAREOEMEZIZ, ¥ RXLEY T ) ERBT, Z0kDOEEE
AHEOH D FIZHONWTOmFEFLIEZ > T D,

3. %1 E2EEAREEEELORS
B 1 P EEREARTEEMEZ S 1972 FOREREAFRAE O KB/ A £ TOERE R
Gl LT, KEOWMR LAEICET 2w & 5, REIEAHRE SEEARE BT 5
&%¥K%¢5%§m%9tlu%5%)i@%iokoﬁﬁkﬁizowf®%ﬁ%iw
WX ZENLERE Z L IEESREERN M SN TWotz, ZORMHEREICKTHH
E ﬂbf MeE & LIEBEED 7 L— LU — 7 % E LTIZOW, KREOHEGHTEE T 5 HMK
FEE, BHRY U N TRBEITED 1970 I ﬁéﬂ’btiﬁm ETHo7- (Department of
Statistics, 1999) , A > FIZBIT 2 RKEOHE L HIEICHET Dimic L Tid~nT /&
AN XD RN 1968 AEICH 41 TH Y (Mahalanobis, 1968) . #> hU ZEEE T~
T ERADHE S LM EL THEZEEZMEMRL TWDH (Committee of Experts on
Unemployment Estimates, 1970) . #&4 BlE, $7C 2 ORZEOBE & HIEICET 5 iim
ICHERZBWTIREEZIT) TETH D,

BE IR

[1]Committee of Experts on Unemployment Estimates (1970), Report of Committee of
Experts on Unemployment Estimates, Planning Commission, Government of India.

[2]Department of Statistics (1999), Report of Expert Committee to Review The
Functioning of National Sample Survey Organisation, Ministry of Planning and
Programme Implementation, Government of India.

[3]Mahalanobis, P.C. (1968), “Concept and Measurement of Unemployment’in V.K.R.V.
Rao. ed. (1968), Employment and Unemployment, Allied Publishers, Bombay.

[4]National Income Committee, Final Report of the National Income Committee, The
Department of Economic Affairs: Ministry of Finance: Government of India, 1954.
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PRk 21 (2009) FIZHET SN @mEFRFEREEBE T, TOEARNRE Z O
[EES) W - RENWZEOBRK) NAEOHAMEDO—2L L TRENTWND, ARET
VX, TEHE - SRR T PBL(Project Based Learning) Z 48 L, ARHEFHT — & 2R,
KR Y 7 M X o TINL - QU - REL - 547 - BET 2B OFRFIZHONTHET D,

2. HEHE MEHR), AR OREBLEZOEEKNL
MEH) OFE THE SR OFENRICE, EHEERY NI —70iFHE=a =
=—varv] OBETT, FREER Y NU—7 ORMEE2EE 2, RN aIa=r—
varORFEEZEGISEL EE BT, HROZERURGERHCEE T & FHE 2 HE S S
5o, TOEHRNIIE, FEZRLITATY, [HROGEESEIEHER E~DBLEIZ DN T
B S 2FE 20 ANLb 2 &, bbb, FHE MEHRORT) oFEENEICIE, T
gL a v a— 2 OWEM] O¥TT, MEORA, Bk, o8 ROk 5ik%23
B, MEMmREOHPRRDUTIS L TIN D OHEZEYICERRT 5 2 L OBEE%EZE
2 EED, ), MERBER Y MU —7 LREERE) OFIET, TRERRIZET 2 5 E0mE
v NU— 7 OIEMAELZBGIE, HHREAT 52 E0FAMZEMIE 5, |, ZOHHk
WIZIE, TAEEICEBOMIR 25 2 &8, BESRBUDIE U THRRER 2 IS & 5158 %
B ANDZ &L, TEBICUEOIAIE LB HRICOW ARSI S B 57EE 2 B A
N5l ), IMPROAOEBIEUT, MR T 7V r—ra V7 by 7Ol
FEry NU—25RIRTHZ L, LD, LT, [HREBICOE 2 IREEOER & NE
OEF & LT, TAEOREREZE T THRBRIOZRFEZENR L, EENREN EEBEDOE
EXLZ L, EHD,
[AR) OAFH OFRE EOREFEHIZIE, KO 2 mBARINTWAD,
(DFE#H 2 EERMIIERT 2 EEE 2 BRI 2 & & big, 1EEN, KB 8 250
ANDEDICERET 22 L, 20w, BHEOME, Fi#f, AF, HlE, 5,
M2 DGR ZINEE, BHRL, T b a2t @Ry 52 &, B, WE, KO
TAE R LT LB RB LYV REBICE L O T2 L7 Elkia R Egh &
o AnsZ &,
QBRI DU, PP E /AR LITY - TE, I P a—2CFREBERy hT—2 7
EEFEBICIER T2 & & i, AP ERMICERTFEZIEATE2L91752
L. FORE, BEHEIALOEEICLEETAD L,

3. AELEEM ZD1 TAOESIv K]

FEIZ 72 D AHIHEET  EB A 22 FEBHE IR —EoREHREETHAOAD -
) FErR-F 24 - Fln, 16 Fln (K, BLAIAD KRN —2E (CKIE9 4,
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TOMBOME, 1T #ByE MR
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8. SKRDRE
B%E L 2B ~ Do Hr « BEGI R OFEE OB O, FRENEORRIL, Hbf DL
FIIEBROMIELE Lo,
[E]
B L2 BM OREIICOWTIE, MR, BT S EE 2 SR 20,
FFH STV DS URL ~O7 7 BARIE, TXT20164F8H4HTHD,

_47_



FpL 21 FEBREOERIKNRIZONT
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ESBFAIL, BOEIEET 22 TOANERE U TEMT 5 EOK SRRV
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E#HRAIL, SAETLICEm LTI, T2 (20164) EEFAIX, KIE9IF
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SEIOPFETIE, A ¥ —Fy MEEZRETEATLHLEHIZ, /1 ¥ —Fy MNalE%E
HET D72 OREFIEZRD AND R EORERAELEZITo 72,

AT, R 27410 H 1 BZRES A & U CTHEM L7 PRk 27 FEBFHEIC OV T,
F T A UREOFERRDL, HFTORERE R T H D HHEHRAE OFE RO E & F0ITHE
NTH5HLDOTHD,

2 BEZBREOHME
FEBR  FRk 274 10 A 1 BAFRTEREE
ISR AEHBE, BAEICEET 2T XTOAN (SEAFEATH LG0T THA)
FAEFE HHEICHETL2FHLE LT, Bhojl, HAEDOFER, s¥kiEnd 13 HE,
HHICB T 2 FEH L LT ofH, E0ME, FEO/RTHR Y 41HA
FEFE
<TREZEDO/AR S71E>
HEEIT, A V¥ —F v MaEZRET D720, 2 TOMEHICH LT, REEolAm
ZHATLCIA v & —x > MEEOFIMAREN] (e 7 A RS & B U2 EHE)
ERAT L, EDk, A F—F vy MNEIEDRRpo> T IO R, HEELZEAT 5,
<FAEZEORM (BIZ) HiE>
A U —F v MNEEOIE), REZEAZ B L7 X, SEAFOREZEIZONT, #
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3 FUIA UAEOERMKRN
A L 72 589 5,340 FHEHE D 5 B K 1,970 T HEN S A X —F » R TRIZERH D |
A U H—F v MEEFEIL 36.9%, BEHA ¥ —F% v M EIRIER UK 1,950 J7 5 5 1A
BEmddoT-, £, AEENEHEBI L-HIGITE2E0 1 /4 725 266% ThHhoT-,
PCLA—F 74 OEMANCRAD E, PCO 65.6%, A~— M7+ 270 34.4%¢ 1
S 3DOMHNA~— 7 4 THIZE LT,

B HRERRO TS RERIDA> 52y FERRY

A=A 2
o 34.4%
A 6,787 5A5HTE

T AR 26.6%
14,188,057

5% 36.5%
15,493, 1071495

=19,722,06214
* Elik22 A 248 FTORHH n=53,403, 22613 ®

ARIDOA 2 —Fy NEERRERD &, 4% —Fy NEIZEOE— 7 13RO HIEH
ThH9H13H, K272 ThEeoTW\5,

AU B —=Fy FAIBE#HOT o r— MEFHICE D L BEMEICEI LTI A v X —X% v b T
B2 L7 AD 8 IR (85.6%) 25 HENEHIZ o) LRIEL, 4 ¥ —Fy FTEEL
T AND 9 EFR (92.4%) 25 [REIG A 2 —Fy FTRIZE LW EEIZELTWD,

4 FhH#EBEFEROBE
FhH BRI, ARG L R o - A HE 0K 100 450 1 OFEEL I L. EEHHE
OETOREFHIZET 2 FELHEREZ RIICRET b0 TH D, ERMEITILTOL
BOTHD,

cEAEOANDIZ1E 2711 A, KIE 9 FOFRERMALIE, F1D TORD

- ATIZED D 65 L. EA O DOFEIETE 26.7%

- BEBERFIR T 65 LA EA O OIS 15 ki A 0 OF A& 2410 T LAl S

< B IERITR 22 I e x B TR, &ETES

- HHFANE DY 1 AOHEAEAS 1684 75 T L e b 2 <. — kit 0 3FI 2B 2 5
ik 28 4 10 AT A R ERARLEE (EEAN) OFREARTETH S,

5 ERE 32 EEZBHFHE~MIT T

Wik 27T FEEBFAEIL, A ¥ —F v NalE A2 2ECHEE L, [BIEOFEMER LA =
B FEE ORI K E S T Uiz, —F, EEZE S WG ALFE» D134 T4 1D
DFATRANC LD REEEDOEBEEAHENKREINEDER S L0 o 7=, REFHE A~ H#5
NEFERNS OB RS G E 2 72O PO T, R 27 4F 11 H 20 AT FEME L 7-E5
FAEEHEREORER L M L. 25 1 KERBRHE (F 2947 HE TE) IS CRERIE,
BHIES & WMGET D,
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2015 FESRERROBEICOVTHHERBERFAZFA LT ENZE—
W 5 (EdR5)

1 2015 EEFROEMARE & BET 5 FF
Fo A EEGA  TE=eE A~ HE  UREME] 85 EFEk) 2L
AL BRI - TS BAR B~ DAL - EH IR AE L H VR OEE - AEH
- HOE - A O « FEE - K c AT A I EEHO AR
2010 FE[EFHFEMA : i) OFRENE 0 FH 80~ HEY A—ltny”

2 H£IERLZOBEORER
1DAFE 1 %HHER A4 6 A HIkRX 50 5 A/20 HTALLEE T 2¥EE 10 A~
kEEFFETO RG] Fori MERANEE] SMIEH & D7 o ZAFRRH

2) B DORETS : RIRFR 2GR m e 325 THEGEA D & kg
THESE AN : BUEIGAAERICHAE - 8¢ - AHEZINE =00 BRI L
£1 #HAOQLOHE (BHL AN)
20004 20054 20104 20154
HEEH | EFR | = | #5 EF | = | #5 | BB | = || #5+ | EHR | =
Bk 6204 6211 7] 6226 6235 9 || 6203 | 6233 30 6171 6183 12

20~245% | 439 431 | -8 387 375 | -12| 344 327 | -17 321 316 | -5
25~295% | 506 497 | -9 434 420 | -14 || 378 369 -9 334 329 | -5

30~345% | 445 444 | -1 496 493 -3 419 422 3 371 366 | -5

ZiEfash (6489 | 6482 | -7 | 6543 | 6542 -1 | 6534 | 6573 39 |[ 6518 | 6528 | 10
20~245% | 418 411 | -7 369 360 -9 328 316 | —12 302 299 | -3
25~295% | 488 483 | -5 415 408 -7 | 361 360 -1 317 314 | -3

30~347% | 435 | 434 -1 485 482 -3 406| 412 6| 360| 356 -4
BELLNBEAEET, #HFHADIEBEIE, 2015FEHFRA 1% thFE RO ERILHERE.

RS2 BB HE, 2015 HFERRE O « Bicd b 2010 4 & 0 2/,

3) [REE] ORBAXIGHENETLA TR DR OLEO ) Tm A8 Lt
RO H THINN, TXETAA4, 2 Bk« THEE - @51 8. 9% 5 FFERTDFFEHL 7. 7%
BLER O HEE Lo - TREZE) - THZE) 13

- BEVERIEER B (FRCEME) - UMY - AR - SRR CEE IR A2 O UK

- MRS T(EEEAICRE L) BARN] « T (R Lst o) —Btthdy )

- TEEED ) ERMUR 2B 1 10.3% A& :8.9% JRIGTY% :8.3% & E :8.1%

cHFERD TRD S LigmOX - T 2 3.4% 5 FaTOH ] #UE5 29.9%
(e - @) A 31.2% (17 30 SRS 55.0%) DEEHIRH ) MU 29. 7%
MELMRBIfR) HHHER 12.4%  [97@J0REE) W 31.3% [HEFOEE) B 7.3%
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Fz2 ITFREIIDIEFS
(EFPDEIT T AD
st == S5 = thH 5% — 155 —
S=E K B s ARE 2 - =AaAxE 5 £ \HiT BB |So@Eh o | mAZESS =1
=] s Hh | HARTA |&EE{EHb| BS{4H dREE | o>tth{sz | ZE
2000 =F 229 1741 135.5 0.1 98.5 1741 0.5 75.0
2005 %F a8.2 335.7 — — 147.2 335.7 o8 |1146
2010%E 97.6 883.8 |616.4 838.8 | 207.1 620.6 2245 | 346.0
20155 1906 |1125.7 |958.8 9438 | 272.1 774.3 810 |161.2
2015 TN A~5F 1 3= (26D
= =] 1.5 8.9 7.5 7.7 2.5 71 1.4 2.8
|= = N\ 0.6 — — — 2.3 — 1.4 2.7
EB25—295% — 15.5 128 13.3 6.8 14.2 1.8 3.0
=S = 1.9 23.0 19.6 19.9 8.2 20.6 3.6 5.8
= 3B 2.0 26.8 23.6 23.9 10.2 241 4.6 6.8

2015 F-OEEOFEMAGTET 281 TRBBIRARGE) 12 462.7 HA (%D 3.6%),

FITAFEBFITSIEATTBEIDOIERE (SEIEEHEZMI—100 (=3I SETEIBEE DITEEI14ESE
| e S |mnn | SIERIS | mampark | vsmooikan | mEs
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This paper focuses on how to measure Global Flow of Funds (GFF). Based on the statistical
framework for measuring GFF under the SNA, the paper identifies the systematic relationship of
financial linkages between economic sectors and with the rest of the world and integrates the data
sources. This paper sets out the GFF’s concepts and constructs a GFF matrix (metadata) on a
from-whom-to-whom basis with the pattern of “country by country”. The paper discusses the
existing data sources and integrates the data sources for measure GFF which are reflected in the
Balance of Payments (BOP), International Investment Position (I1P), the Coordinated Direct
Investment Survey (CDIS), the Coordinated Portfolio Investment Survey (CPIS), Consolidated
Banking Statistics (CBS), and in the “rest-of-the-world” account of the national accounts. And,
as a country case is used to illustrate how the GFF matrix was compiled. Lastly, the paper will try
to use the established China's GFF matrix table to do an empirical analysis. The main outcome is
a prototype template of GFF that includes stock and flow data geographically broken down by
country/region and by selected financial instrument.

In April 2009, the G-20 Finance Ministers and Central Bank Governors Working Group on
Reinforcing International Co-operation and Promoting Integrity in Financial Markets called on
the International Monetary Fund (IMF) and the Financial Stability Board (FSB) to identify
information gaps and provide appropriate proposals for strengthening data collection and
reporting back to the Finance Ministers and Central Bank Governors. As a result of the meeting,
the IMF and FSB proposed maintenance and expansion of the existing statistics in October 2009.

On the other hand, there is international awareness of the issue that the existing statistical
data can’t describe the risks inherent in a financial system. Previous research has evolved into
discussion about the basic concept of GFF and a proposal to establish a statistical framework for
GFF. The recent global crisis showed how easily shocks in one country are transmitted and
amplified, and liquidity in financial markets spread quickly across national borders. Therefore,
IMF’s Statistics Department has already organized seven economies with systemically important
financial centers to construct a GFF mapping domestic and external capital stocks, with
geographically broken down (Luca et al., 2013). The main purpose of Luca et al. is to map,
conceptually, financial interlinkages which are reflected in the Balance of Payments (BOP) and
the International Investment Position (lIP) statistics and in the “rest-of-the-world” (ROW)
account of the national accounts. The paper sets out the concepts and existing data sources. The
Balance Sheet Approach is used to break down the rest of the world by components of 1IP. An
external statistics’ matrix (metadata) exercise shows what external sector financial data are
available by IIP concept. The main outcome is a prototype template of stock and flow data,
geographically broken down by national/regional economies.

Another working paper on the GFF is also published by Luca et al. in 2014. This paper
presents an approach to understanding the shadow banking system in the United States using a
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new Global Flow of Funds (GFF) conceptual framework developed by the IMF’s Statistics
Department. The GFF uses external stock and flow matrices to map claims between sector-
location pairs. Their findings highlight the large positions and gross flows of the U.S. banking
sector (ODCs) and its interconnectedness with the banking sectors in the Euro area and the United
Kingdom. European counterparties are large holders of U.S. other financial corporations (OFCs)
debt securities. They explore the relationship between credit to domestic entities and the growth
of non-core liabilities and find that external debt liabilities.

This means that the observation of GFF has not just remained in theoretical research, but has
also entered the stage of experiment and statistical application. GFF is the extension of domestic
flow of funds. It connects domestic economies with the rest of the world. GFF data would provide
valuable information for analyzing interconnectedness across borders, global liquidity flows, and
global financial interdependencies.

In order to measure financial stress and observe the spillover effect of systematic financial
crisis through GFF, to observe the generating situation of an international financial crisis, the
research on creation and analytical skills of GFF statistics is further needed. First, the integrated
framework is based on the Balance Sheet Approach (BSA), using the accounts that are set in SNA
which the BOP, IIP, the ROW account in the Flow of Funds accounts (FFA), and BIS International
Banking Statistics.

Secondly, the paper sets out the existing data sources and integrates the data sources for
measuring GFF which are available largely in the CDIS, CPIS, International Financial Statistics
(IFS), lIP data, and BIS statistics with CBS, etc. There is likewise a need to set up the GFF account
to connect with the Flow of Funds account in the SNA. This, however, requires additional external
financial positions in new data collection systems, as described above for Global Flow of Funds
Statistics (GFFS) databases.

Thirdly, as an illustration, the paper chose China as the country case to demonstrate how
GFF is constructed using data available from various sources, because China is the second
economic entity in the world, and the financial risk is increasing recently. And China Statistics
Bureau has been released the CPIS data at the end of June 2015 in January 2016 for the first time.
In this country case, the paper will demonstrate how sectors (subsectors) and specific instruments
(direct investment, portfolio investment, other investment banks, reserve position in the Fund,
and foreign exchange) of financial positions and flows on a from-whom-to-whom basis could
ideally be moved from aggregated subsector and instrument details towards disaggregated
subsector and instrument details.

Lastly, this paper will try to use the established China's GFF matrix table to do an empirical
analysis, to investigate the fundamental observed fact of China. And try to explore the analysis
method of GFF matrix. This may be an even more challenging task, given that the GFF data would
need to be broken down by counterpart country, as relevant.
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