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Blalock DERIZEESAEL X ¢F Bonacich=Bailey
@ “Key Variables” Z2¥ < 5T

— g - —

1. 32U »iT

AfEO B, (2)Simon D% { {p Blalock 38 X% Bonacich=Bailey OENI3H7D
Bk, WYEMSTHIIERIC X 310 OENOMME ST & BN, (% DHLEREH R,
WhH b, Simon HEODDWS, COEETHAINCETNMESIVEALNS, Tb
b, BRNSEEEOBR2EERZNUVTHREL, #HRaNA 7Y r—v s v 28EHT3C
tehbuned s,

Blalock (& 4EREZBEL T & LIS RREOMEO B RISIEE L UT, [ Theory Constr-
uction] C, BEEMHERILOBRZEB QNI STY, 20T, HSFNEEEORED
B FER»hic, v—7F, —XHHERR (pair-wise reciprocal causation), ZHRXHJH4E
5% (recursive exogenous variable) OFEDS, 27 L OBREEM LD - TEHS
hiz, BT, HSTEICY Lo ZEEOKBIKRI, Blalock T X - TEEESED
5NT, D THERFNBRONRILIESTLDOTH 3,

U U5, ZEMICE T 3MBUCENE Y T a —F % & o 241 Blalock O43#7
i, AEOEES 2SR ECHITEbh T3 L REVEN. CORK & UTHE,
Blalock WHEHONERHOAEZRELU TN B L EBDT b3, COFHKICIE, Blalock
PHREBELTIRAMHORIERNCCILDHITEILC L DB LB, i, H
BB G 2 0873 3 Richardson @ [Arms and Insecurity] % Simon @ [Models of Man]
N IZ A 5P, HicEEZED® Simon-Homans 57 VO FHEMOEMUIC SR UBVDIRA
HETIAD B, 200AIE 5T, FEHERO Simon-Homans €70t Blalock O%E5ESR
HIHMUTOEWD» 6 Th 3,

o5, R OEIERL AT A 20 572550 3 Bonacich=Bailey 13, Blalock &3,
BRORE SRR L OMERRET 5, ok A, Zetterberg HIBA TCFFE [ ABMHS
¥ (axiomatised social theory) [¥ 1%, AXHITICHONTBHET, w5 k3, L
OPOHIFOMEP S LPOWRZ UL S £T35DTH -2, AVHETIE, BASHEL,
5, BBSEEIE,CHPHET, £75, COEE, AVESE,CHET, &5 MR, B3 U
b 322475 3 O TRV T &A% Costner=Leik 12 & - THEEITRIN TV 3Y, Bonacich=
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Bailey BB U & 5 & UTCRHRSR, BRick- Ty 27 2O 2B W OBIER (T, 4,
ra) BREINICE Y, dI3EEPBUES, v 27 2 08{ick - T, HEaficik
TS O 2 1T5 5 T EWRAIFEN, £ ) T &iCH 3, Bonacich=Bailey &, DX 3
3% key variable & 1N, 1D b D% non-key variable & XL ATWVW3, LD D
SEL LI, BENY 27 AOBENREROERO LICEPNT WS, v—T70 BEE,
Blalock D3 QLU DTHH, HEUDHINC IV TEBEBRFILRL T3,

Bonacich=Bailey %% Blalock & #2733 /g, ERHEBEHELZEDO LS CEALZIPILH B,
LA A, WAL ENHEHF LV IBATRHEBNCTBHUIRTE 2L, 1210, 20
JIGE Wz, 830 ETh3B, COFRTE T8\ T, Bonacich=Bailey ®OF533
Blalock X HiEXiIcH 3 VA3, T e $, Bonacich=Bailey X, BiYHiaOEEN: 218
A2 DT HT, BEER2ERORB L UTHE S HHUTL 3 &\ ) RIEESER 2 B
BT 3,

U»U, Bonacich=Bailey 1%, By & LEEFEOMGEHPELPICULSIE UITHT
Blalock 1wg &3, Thid, MSEHEE JIENE¥ENY 27 LW T, BEA~DIED L
BEBICE 5T, Y27 20FEPELER3 03 LBEMsN T3, HEE
WEKED T30, COLIBBATH S, HlHELD D DI, LEM & IZTEBER
WIS 5 T EMTE 3D, Lok 5 RHEOBEOSIEIESOREVIHE & ShalR)
1 EAEMBEVIZN, £V Dk, HESOZEESTI SRS 5E, Fial iR s
2500 ESPRHHUANRDP L TD S, HEHEFICI W TR SN ICERNREESZEYE
IThrhpbhoTL 35 Th 3,

Bonacich=Bailey O73#i%, BHZEM® 7 - XU VIKEBELTE H, ZOERIIRHE
OFEFIEINTVS, fif5, Blalock DBEHZEMOMINE, DERHEOHITE &0 TN
3, RE®ETY, Blalock »% Hopkins O/NMERIIER% SHHICK L DU, DBonacich=
Bailey & Bales 36X " Homans O/NEMEZFH2 HELICHC 373 E0HBHIA LN 3P,
COBWRT, WHEE S EHMWN Simon @ [Models of Man] OEMNRE RITHZ VA
3,

2. Blalock DOEMZEEME

Blalock 23722 35K 9 % Hopkins O/NERBEER T, R - B8y - HOKE - ML
- HIRMEE, O5EED bR 3REBESHHEIA TS (K2- D', KOHT EHEDORA
i, FOREEZREEDL, ARCAROFHZRLU TS, T2 T Blalock 3tn
PPN EER, T BREORREROAPOMEEINI L A5 AWEEIZY 5 50, &
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(&) Hopkins, T. (1964). p. 52 X h {&IF,
B2 -1 Hopkins E57I

WH L ED ST,

Hopkins BT, O X575 IEOBRS HFIT 2 8ESHETIIV, 8554, &
DRFFIREDE L OHINOFEE, hE & OBFPHITOHE, v A76079 7y b
DF z 97+ AHN=XLOFE, FOHAEESERICERCHSLVICERTEETH
A5, CDX S IEHT, WL OPDIITS 3 Himc P 3 sy 5 Blalock i ¢ ORIE %
TPRBBT L A7 ACRE IR B C LK OBROAORISA I EUNE™, COTED
BRI, OBFECT 3BT RIS S DOTIRInNY, £C 7T, Blalock ® & 2

W TH LI,
de]% SN T I P i o AP 2
/iix; :aZle+a22x2+"'+aznxn (2-1)
d%xn

- dt'=”n1x1+an2x2"|‘“'+annxn
COFBRRICINT, dr/dt (i1=1,-,m) &, B » OFEEE »ED T, 12320,
CCTRE a; BEHET S, 2.1) OFIZFH A= (a;) OFEHEAERX, QD =1E-
Al=0 - THEINTN S,

SN =] A=ty  —dy - —am | =0
— 0y, A—Qyy *++ — lon
N 2.2)
— Qn, —Qpy *** A-‘ann

CORSERBEROHEOELT VST NTAERZNE, COVRF ARLZELUT Y, I
KL IZN,
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¢ KL PIC n REFEATH 3, £T T,

G =2"+ 2" R A By , 2.3
L35, ¥, AD k KEBNMIIRE A® THbT, Ok, (2.2) VI (2.3)
O ZIERMD Uy bty 0) % k=1,-,n—1 FTRD, I, ¢0) 2KD3, D

FRP OG5,

h=2r 20— (CDEIA® (=1, n-1) @.4)

ho= (-1 Al 2.5
(2.4) XU (2.5) DEPLWODIE LT (2.3) ODRE huk=1,--,m) &, T~TH
HTh3B,

1, FEOESEHRNRE1IXRN:, HHXPA LT 3E 2 LTty 3", 73
Db, (x+0, (*—2ax+a+b?) (b£0) D OMT R EWTEx 3, X-T, ¢ =0
OROHEH Rex BINTADL %, BLEREOBEFEP DL, Diad & RADRIALT 3,

hF%—DZAm=—§ﬁaw (2.6)

ho=(=D"IA[>0 2.7
2.6), 2.1 &, FREFNKOERLRAMTD 3.

3 0:<0 2.8)

sgn|Al=sgn(-1" 2.9

CLTHRLNI (2.8) WY (2.9) 25, eh&h Blalock DF 5 &1, 1TH3™,

g, WEDICD ORBERETD » THI R TIRIZN,
L AT, Blalock 123258 %y %, % DPHRBVAFLRELZ, LOVRATFADRE

/\

"‘H—-———-——»Xx

\ \
~ ,/ ..

(7) Blalock, H. (1969). p. 111 X b &I,
7L, CORTRTNTO  i(ic)) BREEULTH 2.

H2.2 —BO2EHETL
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BATH A= (i) tyjzsyeers DBRBEROT T DA b LREMOHERFTIZS, L5 D Bla-
lock OHANBITH 3. Fau<0, TH 5T & R ENCHIT 51D, 0=0G=1,
2, 3) oD ES 120 a0, THBC E2ET 3, L) DI, FFUCERISINE
DOEATE, EFEHEOMO FEOHERT S CLiZ TR b ThoT, UL»3BIT,
Blalock 1272 COX I BT EVTEETH 30D LK, BFFTOE OOMOIEDH
ErHASTNE, Chid, BUEERPELONEGE, RAETD 3.

FHTwBEUT, |Al2EBET 3,

[Al=| a, a, a,
Gy, Gy Gy
Gy, G G
=y Oyy Oyz+ Q5 OoyOyy~+ A1y, Gy — Q15 Gyy Gy — Oy Oys Oy, — G1304, 855 (2.10)
FAROFHOEBRWERIIROL I3 OTH 3™, M2+ 3BT, 41,050, 15,8~
X%, ODREEEEDDOV—FOR 0 —FORK, BT, Gl i3 5—ox8—>%-x, XS
FDOHIDEIDTH B, T, 08,00, =0,,(0,,8,) WA, 6,0, I ¥, ==x, &5 EEEE
ReXROLT, b V—TOENEDTHB, auld i O7 1+ —FNwr%2EDL, BE
DONV—TEEA B,

BER 2 RERT 5 Blalock BT, 2o—780 5 BNERREA 35T 3,
1, V—TORTELIBRFOEREP IV~ FOIEREE 1 Liewind 3 & 5, 2i2x—>x—>%
D& &, Aty EFR—UTEDLTT LT B,

Bonacich=Bailey & DD k5, % U T, Blalock ODEMEOBHKRD E»d b, K2-2
DONIRIT sgnai; 2 RELIR B LAY, T2DB, ay WHIHT 3KM%, sgna;
KU T ENRD & 5 KERLUIZB T,

(i) sgna;>0 351, — CGEHOKHED
(1) sgnay<0 735, > (WROKHED
(i) sgnay=0 725, KHIZU,
ET5, 74— FNo 72 UT, V=7 B 1EOBEETONWT, WOAVEAL DN B
X2 -3),
A=y, 0 4y
Ay g 0) (2.11)
0 G a4y
T T, EHRASOWURLRIMT 6 3T RTATHICEPHAL N30T 3, TD
Ly, RMETEEBNCHEIIN S,
|Al=a,,a,,a,;+ a,;a,,4a,, (2.12)
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(a) TKIE (b)%&IE
i’ o ‘\ /’ - \\
| 1
¥‘(1, Ny,
']
!
’
l
’
14
/
’
’
/ N
”"\3’\4——_—{ ’/',\'3 ‘_._—_—rA:‘\
1 \ } \
\ ’ N ‘\ / \\ /
pRg - ~_ .7 ~—
(15>>0,5>0,00>0 (115 0,d5:>>0,02 >0
@ (@), (b) i, Blalock (1969), p. 112 X b E1F,
(¢) AN ()75
AR Vol
(1 ‘)
AP \xl,/
/’ ,ﬂ \
/ / N
/ /
/ J/ AN
’ / \
/ K \\
/ / Y
X, eammmm—mm—— AN /*X'¢<_ _________ X7
N \ { \ =)
! \ 4\ ] \ ) t /'
\\\ /I ~. N ” \\—’/
15 0,U3 0,04 >0 (15< 0,05 0,du<O

(FE2) TEEE, 8T, [2HITEVIBRTHB. FREELER, &
IBMOATIREET, 12HWII3R, EVIBRTHNTIE L,
|2 - 3 Blalock OERESRKE

FEETICDWT, (@a,>0, 4,0, a,>0 (K2 -3@), (5)a,<0, >0, a.,>0 (K2-3
b)), D2OMEEIND., U5k, KETRHCEDIVIBVRY, BFEEI 479 vy
WEATYRACHE2HZI0,)

sgn|A|<<0 72301, @TH, 16,0,0,1>>0,0,a,, D&%, B)TR2RIC, THB
CEb» b, NNBROBEGBEL I3 305G, EIHEER sgnay b ZEW 25
T3 ERTEI, BHEHROAD S5 Blalock &, 12 3R@OEE%2RE
EE IATIBL, AMEICLT, Blalock OBHRO KiZR (c) 2,,<<0, 45,<<0, 4,,>0 (X2-3
©), @)a,;<0, 45:<<0, @, <0 (X2 - 3(d), WKOWTELT 3, &R, EEMC, (©ikA),
@EO)ERUC EEisd, BB, BIUFROAD ORETVHIZSNEDE, GFIR
DDOHZBEDATDH B,

W= FOIDNBEGERINTNIDND, R} 3RRMROERETH 305,
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CLTBHRUTHL OB I (K2 - 4@)—(@)22,
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(ﬂ) :A1
(i) (ii) (i)
X1 X1 X1
\ 7
\ / “
\\ ’l, AN
Ay / A
\ / \
\ / \
\ / \
\ / \
A ¥ 3
x3 X” x3 X'_) .x:g Xz
a2>0,01>0 A< 0,05 >0 An<0,d3<0
(b) A
(1) (i) (iit) (iv)
xl x1 .X1 -xl
\
\ AN
\
\
\
\
N AN
) N
N3 X2 X Xy Ny#———mmmmme— Xyp XNyamommmme e = X2
d2>0,d:2>0 A2<0,d52>0 An>0,05<0 A< 0,030
(e) A,
(i) (i) (i)
X
N AN
\\ Y2 \
AN /’ \\
\ / \
“‘ / N
A \ / \
X3 X2 X3 X2 X3 xo
a,:>0,01:>0 a12<0,013>0 h2<0,01,<0

E) 7+ — KN 20KHENL, HDToLUNWDTEBLUIZ. RO, EEDPREED
AL TIZVDIE, DEMDOBEBINET 4 — RNy 7ORIIEET I L Th S,

H2-4 HR#RERESE
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(a) A1: (au 0 0\ ) (b) Az: (au 0 O)

ay, Gy, 0 Ay Gy 0
a,;, 0 ay, 0 Qs Qs
() Ay= 4, a, ay,
0 a, 0) (2.13)
0 0 ay

CTT, AL A, A 1EIK2-4 O (), 1), OEFhEAEBT 3,
sgn| Al =a,,a,,0,, (=1, 2, 3) (2.14)

EoT an<0 (i=1, 2, 3) OL ¥ Ay Ay A OFTH, HEL T2HTT. 20
& %, Blalock OFRTY AF 2 I3EETH 3, B LWk, N2 40HTRAITRSN
NREEE, 2T LOEECREEGTH 3, S AN, LR AOREEOBRINE
74— KNy 2 ORECOH LT3, CHIREBIVENED b 0T LIRATS 5.
A, B I A, WFEATEL A BESATAEEBHATS, senlAil=0,0,8, (i=1,
2, 3) TH5W5H, WERECELIERL W,

M2 33X K24 W3ERDL AF A TCHEAELZIOTH B, CRRFIEI L2
(ROFE) %Al d ORIFAREZEZRL TOHE RN,

—fEDELEHDOEA D Blalock DZEFLOHTHR b BES b ORX, QBRI EERS A
Fa, B, GOBBEN—T+ L RAT LA, ThHB™,

(a) i (b) 7y 74

Xy

X,
X

Xs
X4 =,

A

Xs

() (b) 1%, Blalock (1969). p. 120. X h {&1F,
CTT, Xy %o % WERNERE, 71— FN o 7 ORFNZER.

B2-5 BRALEEIZT 4
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[ &= TNDEAD Y ¥ 2 DA (F5%)

(i) &14@ (i) %11 (i) #& 314
X3 X3
/X%
/, AN
s AN
xl _— xz -------- - Xz X —e————— — X,
A 4
\ \\\ J/
\ S
\\ /
X4 -x/l

I.&VM—THOADY v 7 DEHPEIIE (FREE)

(i) OBkU 2@ (i) & 21 (i) 2 21
x3 ng xB
// \\ \\ ’/ \\
‘ \ \, 4 N
/ AN AN 7 N\
4 . \ 4 \
/ . \ 4 \
AY ’ \
xl —_— X, ——————— X, X ———— X
\ /
\\ I,
\\ /
X4

Mlo@w—7m®%0u>7@ﬂﬁ%ﬁm\($f%
LI 12OV —7TRHNTIEFE U < HEE

(i)lﬁiﬁﬂﬂ (n)z#x63m

/N /

Xl —— Xg s xz

~—

X‘ XA
) ORI, &3 B3FTRTOBERRUIZSDTIRIZL, v—7332, 3@
DEBIDNTRUILEDTH B, 7 14— KNy 7 DRERITER.
H2:6 BBI—F-LRFA
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BN EZT Y A5 203, Bz, K2-50% 3510k bRE 3, COEXARKRDL IS

do
A=¢a, 0 0 0 0 0
4, a, ¢ 0 0 O
s, G, Gy 0 0 0
(2.15)
Ay, Gy Quz Gy Gy Gy
Gy, G5y Osg Osqg G55 Osg
G, gy Ggy  Ogu Aoy g
)] (I_'_ %\, |Al =0,,0,:0355 | Qgs Qg5 Cus
Gsa G5 G (2.16)

Gos o5 Gas
I 5T, BRONESEO 7 « — FNw 28U TR, v 27 2 2ROEERR, 2
D OEEIZTCONTEANRE IV ENIDTH B,

LEN—F « VAT HTEHESBMIE X2-6 2T 5H, Blalock {35347 % 80 T
Ve X2-6 2fTIATEDY,

A=(a, 0 a,; a.
Gy 4y 0 0

O 032 a33 0 (2.17>
0 a42 0 044 /
Lo x,
i A l = a11a22a33044+ O350, (a14a42) + 0440y (a13a32) (2-18)

CCTM2-6D % & % PANPATIBEBROAERIAEDLE T 3, Him LI
BT au<<0 (i=1,, 4) THARCLEPHLN T3 UL, T5&, (2-18) OF1
THIRIEE 123, BB21H, B3HEE BT g, BHDON B,

HOT, RIEIDHEINZEEZ2ANICRED 5 35 —AOHFOI6E ) &2 R/~
ThH B, (1) 6,.>0 DX, a, & a, PEFE, 2, a, & . BEFF, $UIE,
(ii) 4,0 DL Y, Gy & G, PRAFTE, D, 4, & 6 PEAFEOEETD S, (1),
(D)% FE EDTEDRIE, BV—THICDBZADY v 7 OEWBZNENETHD & &, Blalock
DOEHRTY AT LXEE, Th3B,

TATO i BEESZHFEE L OHEENREOTTHEL I 3RITDHY, TDE
%, Blalock OZETRBINTV3, TORKEOTFT, FENV—TLV—~FIEIRI
IS B —BDOL AT LBELD,

2T, ABROERRZ LY DT B,
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A=(a, a, a, a,

a21 a22 a23 a24
(2.19)

g, Q3o Qg GOgy

Ay Gy Gy Gay
Lot s, |ANRKKTERDE S,

[ A= 0,100,050 — 01,0y 0y gy — Gy, Oy Gyy Gy — Oy By Gy Ogg + Gyy Gy Boy Oy + Byy Goallyy Gas
0,0y, Gy gy Oy Oy Oy Qg+ Oy Oy By O — Qg Oy oy gy — Oyg Ogy Oy Gy Gy Oy Uy Oy,
50, 0yy Oy — gy, Oy gy — O,y Oy Aoy gy + Gy Oy oy Gyy + Qg oy oy Byy — Oy Gy o, Ay
— 0,40, 0y, Oy Oy Oy Oy gy 0,4 Oy gy Ogy— Oy Oy gg g, — Oy Oag Gy gy + Gy Oy gy,

(2.20)

Blalock DEFHY 3 HEAFFHIFEO AL L 3 LEHOBINCD 572, U B, D
AHIFE DO 2 & 73 3 RBEENALS 2 HEIT 5 ¢ &7 { UT Blalock B8 % EREU AW,
COEEP L UT, FEMCARECENI S 2ERUICOR, Quirk 5 DERTH- 1™, T
DOHCE TN 3BT 31750/ B O#AIEM C 2, Simon, Blalock Z U T Bonacich
=Bailey &, ENEEWED BAOREEH T 2R RVIZEDOTH B, COEEDOH
W NERIOBCEN RO THOR S INZD - THIFENER2ET 2 BV HFEET
3LEAB, T, CCTH, BREBICEHL, BRERNODHO—FBHICL T,

sgn| Al DFEFIOHEE 2L PITUTIT I,
B E = TR OBRHE COBROMNGERZRD L 5 IKEDTEVL I, —BROBEICIE,

Q11,0515 amn%<tll Z;Z) (2.21)
CCVG; (in 1.25 Tty i") ii 19 2, Tty n 03100)1[&};?;?@50 %ﬂ@ﬁ_, n mﬂfﬁﬁ?ﬂ
AT (2.21) OEILOEZ n! BFEET 3. 2.21) OLHTDOERE2 ¢ TEDLT, (4, i
dp) WEIEFITHBZER ¢ RPBEBREVD e(o)=1 W<, 217, HIEFD L xTEH
ThBEVWN e(o)=—1 &84, TOLE, [AIRRDIICEDLT L ENTE B,

[A]l=2e(0) 14,805 Qi (2.22)
g

LRI TE gy OFFRERNNUVERNTOP 30 L BE LT3 b, #
ETNTD 0 12T (o) ZHINIE sgnl|Al 2813 C LT 3RBEPN B,

ECATHEROEBIZNTEREROETROLT CEMTE 3™, BRERLE, KO
JISEBHBTH Y, (idedr) EEDT,

Jo Jedrea I (i i
(h iy L) (s JaeJ) (2.23)

CostFEZAVNIE, (2.20) OPEIHBLICE2HERZNWFWXRDO L IREDTTED
Ts 3,
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1,05, 8550~ (1) (2) 3) @) (2.24)
041055854055~ (1) (2) (34) (2.25)

(2.20) OWREE . OD7+— KNy 2 %EDT a, ICHET 3. (2.25) ©GHIEK
X & %, EOMICHBN—TREDU, aua, HIET 3, ABECUT, —ROHBHITHIT
2 BBAUTTEICREHICOWT, &7, 74— KNy 23 UV —7EORBIT
Tx3,

n BAOLODEM o % r HOERBROBTED LI 5, r HOBRERB ZNZH
S, S,y vy STEOEHEPLTETCNEET 3, O Y, BRERBHIE, £hEh S, -1,
S;—1, vy S—1 OFBOBEUTEDLT LB TES™, 5T, TOBEHS,

n—r=2(Si-1) (2.26)

BOEHBOBEUT Ebe3, n—r BEROLE ¢ ZEBET =1, ZFTFHEOLX
e(@)=—1 k7353,
S;—1=0 (mod 2) 2 5iF, Si=1 (mod 2), TNhWZi, BEEZZ S: OF» t HO L

=3/ G0 VAR RVASR
n—r=3Si—1) (mod 2) (2.27)
it S BB
n—r=3Si+1) (mod 2) (2.28)
it S B
n—r=t (mod 2) (2.29)

BT, (2.29) X b (o) DERDHBANCINT, 74— KN Nw 2B LUOEREDY >
I BILBN—TRERTACEWTExE, 2Zh, BREOYV VI LEHKIhBZILV—T
OIEF t 2 elo) 2HET 3,

1;t=0 d 2)
e@)={ _1i =29 fmod I (2.30)

%12, $bAHA, KEPHILL TN,

e(@=(-D"*
=(-D"~ (2.31)
EnWi, (2.22) OFEAD I DOHEDIE, €(0) @by Gur, ZRD L 5 ICERDE 3,
€(0) B1418yiy -+ Aniy = (— 1) "7 11, Agie Oy (2.32)

PR AEERA» D BH,E X i, Blalock O%#ET, D% b, sgnlAl=sgn
(=D BRILT 3HER, (2.22) © FHOXHOFED sgn(—=D" 3 L0 LB &
XThbh, UPIEHD I BAEL L3 12010 Th-TIIEH s,

ETAT, (2.32) Dby an, 12, r O 7 4 — Ko 7§ Ui~ FICHIGEL T
Wiz, TRHEDT7 4+ —ENw 23 UARLV—TIC, ZRENERET >, A0V v 788
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NTNB LTI, S8,y Gui,=sgn(— DT 733, ThWA, KEAMEILT B,
sgne (0) 8,1y Ayis*** i, = (—1)" (2.33)

FREZUT, (2.22) © I WORETHET 3 TTD7 4 — Koy 73 UL kr—7HIC
FNENFEET>OAD Y vy WEENTVIIE, sgn|Al=sgn(-D" L1253,
(2.22) DEHODBED ¥ v LB STERR, Vv—TRCEINRI VIDPHFET BT

EREHRLUTNE, COBA, TNTOEFPEY e EZ50REY, sgnlA| HEEIZIIW,

ENWZ, 74— KNy 22 TNTHETIE, Blalock ORERER, ¥ A7 AHOT
NTON—THRECEFBEOAD Y v 703d 3 & 53 s, cid’ Blalock PBRAZER
LIZd DO Th-To, 2NWA, T Tk Blalock OEROBN % BHOBEEBELRAD 53
O—BH R AT, BEMTHMIE 3 L5 KEai,

¥ T, Blalock OF 5 BERMNAEZENL, ERCEALELETH ), BEOEKRTOMNAE
BHETIIIV, 2hQA, Vv—FOBRMEACBHEINEPSTcC L L S EBPULT, g
BEPEMNCERTILEN I F LKW Wb itk - 12, Bonacich=Bailey § Bfy%
EMERFERP D EUT, T ERNETEE OXHRIE - X b UTe BT, “key variables”
23EZPRHE U, tidd, Blalock O#fte NS HMTH-TCERDZ T ENTE B,

3. Bonacich=Bailey ¢ “Key Variables” O&E

“key variables” @ FHiE OREMNERICIX, NEMOEENERE EEIT 3, Simon,
Blalock bici#is 3 BENBOBEHO Eicdh, iz, RRBETE D 35, (1) BNEEH,
Gi) iz, GiDv— 708, O3 2R 20 &3 L UL THiEND - 12,

Z ORI, KESHED TT, NEEESE UL &, RAEERIIEDO X SRty
%, OFHICH %, Bonacich=Bailey IC#\ T, ¥ A7 A DEEBENIFTLIHNTHEITRD
IirEbaN3™, Hbitb»r 3L i1, Blalock ® 4 LI 3D, MNEEEK b
HAROELCHFET B ETD B,

ddx; =0, X3+ QX+ o+ Qe t b;

Lf;cl} =0y, X, Gy Xy 00+ Gon¥n+ b2 3.1

i;tl = Ap X+ ngXy+ o+ GunXn+ bn

BRI TR, EOE¥rEins, DL,
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apn Uy, Ay [ X /)1 0
G, d,, .....d, X,

.:,I :,.v.‘. fn :., + b:fl — Q (3.2)
Uy e a,. I\ x, b, 0

ai;*=sgnay, DO a; OFBOARPERL T IITH A*= (ai;*) WEEIH 3,

A¥= (ai*) (3.3
F, HMELEH b (=1, -, n) BHEEICE#ENE L, po, b BEBCUH O’ 1T
HUTOATH B EEESNS (=1, =, M, b BPELUILEE, % BEDX I KEL
9 %%, Bonacich=Bailey 12515 5 £ UTs, 4 TEBOHD%EDLTE X, 4x:/4b; OFF
FCOWTHIRDIE L Rz b, 25 4 1T key variable & ifh, ZEHSHEE 93 &
X, Z¥ x; IZ non-key variable & Jifh 3,

Bonacich=Bailey 3 Blalock FfSICERHEOZEZ EWWENH S, au=—1 (i=1, -,
n) &, u=-—r1 (r>0) (i=1, «, 0) LEELVT, EHEOWEZ2FIHUTAIZHT 5,
FRCERB TR, —fie, AR a.<0 (i=1, -, n) ERELERG, EEOS
ol cid, EHICEEERZ LA UTWB T ETH B, TOT i, HdDOBENR
AT US 5 E e ot EBRUTN B,

N—FORCEHHEORD ) v 7 BEET B E 5, BOL—TEWN, 25 TRV —F
WBIEDNV—~TE XN 3, v—7FDIEAIC L 5T key variable ED HE 2L LS &
WIRTH B, 2UT, AW n RESFFFIOL &, sealAl=(-D* r@ksns,

9, #5605 key variable & UTHIIH% & H ST THIN, K3+ 1() 2 A¥TRE
RO X 51z 3,

A*="/— + 0
+ - —) (3.4)
+ 0 -
b EDACOWT, JEEREIICEDNT sgnlA| %2R 3,
11852855~ (1) (2) (3 (3.5)
Gy, 05505,~ (1) (23) (3.6)
105,85~ (12) (3) 3.7
G5 05505, 7~ (123) (3.8
G138, 85, ~ (13) (2) (3.9
Gy30y, 85,7~ (132) (3.10)

Ay, Gy BEBTH3DH, (3.6), 3.9) WL (3.10) OFELIFEdic ¥ o &g 3,
(3.5) LT (3.8) IXMBEEH, 3.7) WHFEHEZLTH 3, (3.5, B.7) WL (3.8) DL
WO, LICATHZ, L-T, FEIKETAIHERIN»DL, sen|A|=sgn(-1D° &
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X : Xs
: 2]
; xll oo - X2
O—® N/
(¢) @
(d)

(&) Bonocich=Bailey (1971), p. 231 X b,
12120, EHRORENZEDORE, BHRORMIZADERE2EDT,
CCTd, 74— FNo Z7IZHBEUT, HFTREBINTVS,
338, B/ % 1TiE b BENENHER S A 3DBRATIREB I
%o FLTHATTER DS key variables.

E3 -1 Key Variables ¢l

W5 Bonacich=Bailey OERHEECIEFEINNRC EBTINT, 6 OBEWNEEEDI
D DEHIE, FEMITIE Blalock DZRERLLITHET 3,

X3 - 1) Tik, & 21T b BPEHT 3L E2RUTRVWIEW, 2UT, MEEER 1D
UDZELIZNd D LT 3, WE, b BEOELE U ET 3, & & & xitdm T, b
b (i=1, 2) OFE, by ik b+ 4b, BT B, BT, WD D LD,

= TAATS | (3.11)

Ay i2, ADHE3TTILUE IR TE- BTN E U, Ay* idRBICU TS
Te /B 2 EE &3 3 /75 (principal submatrix) &9 3,

Asa: iy Gy,

(3.12)

a21 aZ2
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A33*= - +
(+ _) (3.13)

sgn|A| EFERIC, sgn Ay, OFFLHEELRV, &S L1, Bonacich=Bailey 5%
R sgnlAl=sgn(—D°® LIBELTN S, K35, COEEOTTS, sgn Ay, #b sen
4%, 2HIB L TEBV, WA, BHx, 1k key variable & Xidh 3,

FRRIC U T, BT AL, Ax* 5, sgn Ay, sgn A,, 2R B3 LW TE 3B,

A“*s(” _> (3.1
o .

Ant=(— 0
<+ _) (3.15)

BI5MIT, sgn A, sgn A, I3&BICE, FhOWALEH », & %, I& nonkey variable
Lans,

sgn|Al=sgn(—1* DIREDO T TD key variable O¥EEIIBEMTH 3, B ¥ 2H
hFo T, BALHMTIEOV—T 0D 373561, ZH x, 1k key variable TH 3, T
bbb, VoI B2EULEOBEOV—TOHII 5 ¥dBER, & 2HLUIZE X, TONV—T
CESNEONV—FPLICHARICEEN 3BBIHEET 37361, ¥ ik key variable T
%, non-key variable TIXBEDN—T L33,

o DEBIE, bi—xs ANOHEEMFRIZT TR, LY R7LZ203 OIEEDKRKIHR
D OBKRERRICRL, BFENC ETORM2ARIZELALDH B, 2UT, TOE
2505, REHEEM9IT key 38 X N non-key variable &N 9 ST DR S EWVA B,

ZUTC, BEME sgn Au 2RO BCER, 2L 3LTA, sgnlA]l 2R 3mEE
H—Td» 3., &oT, BENMIFR Au OFRIRIEONV— FHREETIUE, T 4 13 key
variable ¥ 753,

3T, Bonacich=Bailey IJEREMRIC L 21TFIROF T OHE &\ 5 BB R EEFEN GRS
ESRTEREN, pUA, BCRUIIKEBHNSEBMOHE I L s TWIZEVWA S, &
NWi, b & ox; LOBEREEEE, SIXPHERTEINY, K3 10)084E, b BIED
Bl UlcE &5, x, OZMLOTBMIZE 57330, KX THEALLN 3B,

Ax2~ — ('*1) 8+2D32
7] N (3.16)

iU, TOT Dy, i, ADE3ITBLCE2%2EH S5 THEONB IMIFIXRTD 3.
Bl & AT Dy* Z2EFE T, ROL51CIE3, LT, sgn Dy ZIEER ST, %, ik
b, LEFANCEILT B &) REERIC, 5 OMEE sgnlAl=sgn(—1D°* OFTIZZ3, B

D”*z(— 0
. ) (3.17)
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BN X 51T, EBIIZ L OBERRI 3N TS, key variable OREHPHED X
5ISTIEDS, % & by EOBRIEOVWTIFET S LHEADNS, key variable DHFIT
12, MBEH 2 WHADTEY oy BT NTID EST, Bolov— T TNTRARIE S
PEPICES, % & by EOEED, W2V rRRARELVEZALLNG, LD
D OLHER ERERICEINTER 3,

n KIEATTFIAOFIFIRE, i fTORER ay (J=1, -, n) O 1ROEKEERT
b3,

[A)=a5,As+ aoAn+ -+ A+ -+ QinAin (3.18)
(L3750) | (3.19)

(3.18) AT ai; 2HUHEE, €(0) 800Gy an, EIX3HTH B, T, B
(3.19) »ERT 3, ¢ BHTHEBBBRTEDLTLENTE S, =] OEEIX, key varia-
ble It TAaNIz X 51T, sgnlAl LRI, v—7OEAIL - THEL S 3, 2L,
a::<<0 (i=1, =, m) £§3, DFH, T4 — KN 2 V—FTREUS 3, iz OF
B, BESTRAOVBELISS,

Z LT, n=4, i=2, j=3 ODHEREAL B,

G (3.20)
LDEE, ROBEFREVERY L,
8,3 0:005, 844~ (1) (23) (D (3.21)
,385085, 00y~ (123) (4) (3.22)
G385 03,04, ~ (1) (234) (3.23)
Q30,505,047 (1234) (3.24)
1405385, 050~ (1423) (3.25)
148,505,084, ~ (14) (23) (3.26)

LOBEEP L 2 & 3RBHTE—DERBERICET 5, —ROBEICH, COBERIETS
3, TRbH, a; BEbLNLBZ L7 (3.18) OREAXT, ¢ & j RSHTH—OFERERIT
BT, MRENCE S 25618, B % 38X % &, BTE—NV—THICD 5, FEHIZEHE
B, BROERERNOSBCISWT, @ & JPEH—DERERICEI Vel
FEBECBZCEPLEALLN S,
n=4 Ot %, 0|A|/0a,,=A, TH3h Db,
Ayy=—0,,0,,0,+ 0,,0,,0,+ 0,,05,0,,
= Oy Oy gy — 1y Oy Gyy F Giy By (3.27)

T4 = FENo 2 ax<l0 (1=1, -, 4) LU D, Gy G50, 03405, GuulsGiyy Gy 1404,
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(04,0, Oy, DFFFEDS sgn A,y OFB2HB 1D OROE 3, sgnlAl BHEETICD
Wi, v—7 aga, FHFIE, I-T, FBCETIEERADP D, G0 000, 040,
Qyulas sy, U5iG,00s, WHFFOBIRTHEM T THNIE, sgn A, BHEET 3,

COTEDRERBERE, dRPHLLTHZ, 2%, x, PHHFBUT 2, iKE 3¢
A (path) WIS B Gy G51Gisy Gsulisy G3a0ayGysy Gy 044Gy, DRFEFVFHOEKRT—HT
&, K3-10b) Tk, a4, PIETHIZY 0T sgn A, GIF, X3-1d) 3 HEE X
3. 1e)TIE, Ga8s,0,, DIE, sgn A,, 31EEZ3, ChiTd - T, Bonacich=Bailey D%
UEOD E2iR Wiz LKz 3,

.4"//.\0 X;
/.\./1
A /
b_,' .::?\\.f /n
‘\~‘¢4"’"’.

@ HSRCGT 3 HRBOBPIFTOBRTHAMFBRIE 128 5 sgn Aij
WBHEE S %, 72120, bi WHAELRE, sen|A|RHEEL VN3 ET 3,
CHEBREDT, TTLT, 74— F -« Ny 7OFRRNTER,

B3 -2 sgn Ay LR

LIV L OORMEE UT, NELBEGEE» D 35503 ERsh T3, ¢4 A—Y
i3, 72&A, Blalock OZFRINELEICGENE DTHA 5, BIRMNEEZRIL, REICH
EEPTH 2, ThOA, TCTRMNEZEVRRCEINT 3GEICSN TRV, TO
Be, - & bRENTRPHITTE 2013, BRI 3 ERHICEE 215 L JET
H B, W~ PR X BIROBRIII TR 3°7,

BRI 37 7 o —F T, BEEOEMNE T, £UT, “key variables” &
&, BNRY RVTIRETSY 5 BRESEREGEEL, Uh b YRS O TS 325
THd FETBEUTHRE S D2ER O, BETkalTFK© 2 v—7& /S XOME
T “key variables” 1XJg& 9 3,

4. Routh=Hurwitz 0% & By EE

A FER 3.1) OBEPLETDH 3 epicik, EZHEK (2-3) OROERIRSH
TARTETIRINIZED IV, 316, Ak B.1) @ ay »EHET3ITH3.$8bb,
G =2"+h, A" B A" Ry 4.1)
hy=(—1DEZA® k=1, ---, n—=1) (4.2)
ha=(=1"|A| 4.3)
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E95E %, 6(2)=0 cB8d 3 Routh=Hurwitz D&%, Hurwitz 155H (4.4) OEEE
INMTFIR He 23, §NTEERB T ETH B,

H= k1 ka ks k': < 0
1 &k kg kg - 0
0 ki ks ks 0
0 1 ko k 0 “-o
0
ka
Hi=— S aw >0 4.5)
Hz: kl ks >0
0k (4.6)
Ha': k1 ks ks >0
1 k ks 4.7
0 k k&
H.= k: ks ks k-/ 01|>0
1 ko ko ks 0
0 k Fky K 0
4.8
0 1 k, k, 0 “®
0
kn

ELAT, BEFEED BEPL b (R=1, -, n) FIE, #-T, 4.5) ~ 4.8)

Hurwitz REUZATU S BT 3 DTN,

>0 (k=1 -, ) 4.9

Quirk i, T HDFME (4.5) ~ 4.9 b, KOBREENI, H,=h1>0 »5b,
as T TIER, o, Pl 30 EDIRIE, B0 &b, a5ai<00i#f) 35T~ TO
i, JICOWTRIY U EB0, k>0, &b, @5apta=0 TdH32, H>0 &b,
Qi x>0, X 5T, Qyptu=0, CZHUVEHRUTNB3DE, V783U EOV—TI
AT AWENCEERSE SREEVART ETH 3, FRECENEERY AT LTH B
DiCKE, TOLIXECUNERIBE SR,

HEET, VU283 LU LEONV—TFOHEER, CLSBDOC ETh B, AL, BRO
Hopkins ®F V3 25 Tho1, THOLERALTY vy PCENERPBAVWLIATNS
Lt R4 3, Homans PEET I L H51IC, [BEICHEHKD» ZWEIZENTH - TENT
vl EThiE, BALHOEMNBHRVSFIALI 2 8468, HRNC Z2h2 An3~xTh
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%%,

i, VLB 2HON—FEEATHBC L% Bk 3h 3, Homans O/NEFIBEERIC S
&3¢ Simon OFEEHDTICINTY, v AT LDOFFIHEEMICRD & 5 b3,
H*z(; i) (4.10)
H*ZE ) v 2 B8 2 HQIED NV — T PEEL TS, £hwa, sgnlH| §—FEMCEE s
v, 1212U, H=hy) 2335 %, b *=sgn(8¢/0A), h,*=sgn@¢/oF), h,*=sgn
(09/6A), h,*=sgn(3¢/0F) Td 3, AXEHFAEEREICK 27EER, FiXKAROBE
POkHE, BERIEPLMEONIEHRE LTS, COLE, YRF AL UTOMERONT
B kD k5 kEDSN 3,

dA

Gi=¢ @A, FE) 4.10
dF
S04, B (4.12)

(4.10) OH*IZ, TOY AT LW T OIEETRKDIZE DTH B,
ERAS N2
dp 0A d¢ oF g

3A GETIF OE= GE “-13)
0¢ oA , 0% oF _
oA SEToF G50 “-10

212U, sgn(0¢/dE) IETH 3T b - T3, BIEEEd BE a3 556,
sgn|H|=sgn(—1D* £33, COMEOFT, #UHER 4.13) ~ @4.14) Hmic—E
3R E 0, TIsbb, sgn(@A/JE) ik ili, sgn(@F/0E) $iiE 133, T BT,
Simon 3 HMGH 2 IBALZLL b Bo&DL T, BNERZINECEL CAILDT
H3, #hWi, EBNELTIE, ASFIMDT3, S0 mEBBohicbITH B,
&b AN, TINEEN 2 LT 8 RIVIEROFEOREN RU N, EXEPTse s, A
bF 809, &0 BHKMPAED 3°”, Bonacich=Bailey o D5 T, A% F$ non-key
variables Cd 3, ZhWxi, FIWNLHEHST—ENBIRSELhEh S 0K, 5B4sE
LRI SN Th B,

Bonacich=Bailey OZ%%iE, KKz X 3738907 37 ¢ JISEH S 30, EHWIK
b hDFW, Fi, AEWIC Quirk b & IHEH—ORRICEL TV, LWL 35, /<
ZOBLPHAICER SO TWICEDER 3, EE ST LR LW BERER R v
B LI D B,
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5. & T O

FI %5t ¢ > T, Blalock OZHEAM L0 “key variables” O, BEEHIME
ERROMTIBRPIMA T T2, COBERT, Simon O/NERHOBEEHII O HC T BEE
OES PO NCUT iz, MIUEHTORERMIY &0 & &, BNHKEY CRY—F
T &£ 301, ENREESTFETIHECHON G, T, BNERVELN, H
ZEMPEELV ) 3L &), BiIZ—BM L2 3, Bonacich=Bailey & OEEIZBHZICL P
B, 0 ORISR, HET3C RT3, CORIME, FARICHT 5 IREER
W—FEDREICD B, > E—EHNCIE, BEROMBEE U TERTY 3™,

Simon %, HAMRBITWIT BANOOFEIEZ A=A E LT, WERBIOERD A3
X LR E Y DT TNBEY, KFTHUILS OOBRMIEERIZ/IMERZHTH b, [LFEOHE
REBBANARLEUVTEET 50T -1, b bAA, BEEENRD 3B,
HEFOMDE  OEEICE - THA TS, SBLCENLETDH 3T Lk, £OHERHECTS
WTRT RT3, UL, BREOHEFMHEH RISV TRE, DHHEE UTHRARERX
g%, #NwWi, Blalock OZESLRM:P, Bonacich=Bailey & @ “key variables” T#&4 b5
BEMLZEEONEDLVSIBRELVTT AN THI L ENDY 5 3, TOFHEOMIRI,
SHOURED—>ORMTH 5.

GEl
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iz, FEOEERNC) ILFTAIICSFTIABHTI L VW) LDk 3, KIZL, BER
TRECERBBELD/SR (F 4 ) 1], HE5ICI6i) 3 Blalock % Bonacich=Bailey DifE#E
L IRREOIEFEHITIE > TinB, T, BoDT7 A F7HHDECAPLHTEILL LILL B0
AR TIZ—BU T Blalock Or#% & 2, %56 DEMMC I, Ax=b 123 v 25 aPFHEICHE
UTHRT 312D O REDP O RE, BFICE-T, =0, 2<0 Liz3, Ax=bilzzv 27
LCEBEE, ) ADOTNTONV—TF (71— FnNo 2 EDT) BIEE, »> () b 02
b DIEREHIE, TNTD/R (%i—x5) DBFHEELBBLETHE, BEHBELE31EE, COE
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ON THE BLALOCK’S STABILITY CONDITIONS AND THE
BONACICH=BAILEY’S “KEY VARIABLES”

Yukio SHIRAKURA

Nowadays, the qualitative analysis is widely used in many branches of sociology.
However, there is no sufficiently complete account of the properties of qualitative
stability. Therefore the purpose of this paper is to investigate some relation between
qualitative analysis and qualitative stability and to re-examine the classical Simon’s
small group model in terms of qualitative properties.

Blalock studied the properties of qualitatlve stability in his Theory Construction
(1969). Given the signs of the coefficients of a simultaneous linear differential equa-
tion system dx/dt=AXx+b, he examined them by means of the matrix of the coeffi-
cients A. Let A= (a;;) be an nXn matrix and X=(x;) be an n-vector. The x:
represents the endogenous sociological variable(i=1,...,n). Let b= (h;) be an n-vector.
The b; represents the exogenous sociological variable(i=1, ..., n). Then the Blalock’s

conditions are expressed as follows:
n
I. Jau<0
i=1

IL. sgn|A|=sgn(—1)".

His main purpose is to approach the problem of qualitative stability through the
properties of determinants on the basis of the sign pattern of A alone. The expansion
of JA]| consists of n! terms. Thus he considered to begin with the cases of small n
with the diagram. In the diagram, the a;; corresponds to one-way arrow from a
determing x; to a variable x; dependent on it(i®¢j; i, j=1, ..., n). The arrow is
either solid if a;; is positive or dotted if negative. The a;; corresponds to the curved
arrow from x; back to x;. The diagramatic representation, which is called as an
interaction diagram, is of great use in re-examining Blalock’s analysis.

The properties of qualitative stability is suggested by Blalock as follows: (i) sgn|A]|
is determined only by such terms as au, ayas, agamarw, agajgawas (i, j, k and 1 differ
from each other) ; (ii) these terms corresponds to the loops in the interaction diagram
biunivoquely. The term a;; represents the feedback. The term aja;; represents the
loop from x; back to x; via x;. Similarly the term a;;ajaw represents the loop from
x; to x; back to x;, and so on; (iii) sgn|A|=sgn(—1)" if and only if every loop
includes an odd number of dotted arrows. Put a little differently, the terms not included

in the loops in the diagram are irrelevant to qualitative stability in the Blalock’s
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conditions. But, he didn’t state these properties explicitly except for the second. In
this respect, Quirk and his associates had investigated the properties of qualitative
stability independent of Blalock. They approached it utilizing the theory of cycles in
matrices.

In this paper, I consider this problem by the permutation of the set {1, 2, ..., n}.

A permutation ¢ of such a set is usually denoted as follows:

o= 2 - 1)

Associated with every permutation ¢ is the number +1 or —1, expressed as (o).
If ¢(¢) is +1 the permutation is even, otherwise it is odd. Moreover, any permutation

is shown as the product of distinctive cyclic permutations uniquely. For example,

(123 H-w@ae.

The determinant of A is Xe(0)a,s,8,0...8ns,- 1If the a,1,8,6,...a0:, corresponds to the r
cyclic permutations, which consist of s; elements respectively (I=1, .... r), then
each cyclic permutation is shown as the product of the (s;—1) transpositions.
Therefore ¢ can be expressed by the product of the (n—r) transpositions. If n—r is
even ¢(o) =1, otherwise e¢(¢) =—1. Since n—r=t (mod 2), where t is the number of
the cyclic permutations with odd elements, there can be the following cases: (i) n=
odd, r=odd, t=even; (ii) n=odd, r=even, t=odd; (iii) n=even, r=odd, t=odd;
(iv) n=even, r=even, t=even. In every case, sgn|A|=sgn(—1)" if and only if every
loop in the diagram has an odd number of dotted arrows. Furthermore, I illustrate
the properties of qualitative stability with the diagram. For example, a usual causal
inference schema without loop is qualitatively stable if Condition-I is satisfied.

The Bonacich=Bailey’s ‘“key variable” is defined as follows: if the Blalock’s
conditions are satisfied and sgn(9x:/6b;) is not determined, x; is called as a “key
variable”, otherwise it is called as a “non-key variable”. As often pointed out, sociolo-
gical theories are frequently formulated on the assumption only about the signs of relation
between variables. For example, the “sign rule” is used in Zetterberg’s “axiomated social
theory”. This rule implies that “the sign of deduced relationship is the algebraic
product of the signs of the postulated relationships”, according to Costner and Leik.
Statistically, this problem was solved by Costner and Leik. Generally, the “sign rule”
doesn’t hold. Bonacich and Bailey approached this problem from a different point of
view, although some problems remain unsolved.

According to Bonacich and Bailey, sgn (9x:/9b;) is determined if and only if sgnAy;
=sgn(—1)""*, where A;; is the cofactor of A. If there is any positive loop among the
variables except for x;, x; is a “key variabie”, where positive loop is defined as the
loop with an even number of dotted arrows, otherwise it is a “non-key variable”. Their

contribution is not only to show the direct effect from b; to x; but also to clarify the
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repercussion effect of the system within which these variables are embedded. But,
Bonacich and Bailey didn’t elucidate the properties of sgn (9x:/8b;). [ illustrate them
in the diagram, too.

As might be suspected, however, this problem is more efficiently solved by the linear
space approach under Condition-II. This approach reduces the problem to that of the
binary or ternary system. Moreover, Bonacich and Bailey’s stability hypothesis requires
some quantitative information. In other words, sgnlA| is not always sgn(—1)* in
their examples.

Simon also assumed the sign of the determinant of the matrix of coefficients to be
sgn(—1)? implicitly in his Simon-Homans model. Then all endogenous variables in
the model are “non-key variables”. The appropriateness of this assumption has been not
elucidated, however. I clarify it in terms of cyclic permutations. Without the assumption
two distinctive solutions could be obtained by means of the binary system. I have
already investigated Simon’s analysis in terms of the linear space approach (1981).

The Blalock conditions are necessary for qualitative stability. The necessary and
sufficient conditions imply that there are no loops with more than two arrows. In this
sense, the complete qualitative stability as a clue to elucidate the logic of society is
too restrictive. On the other hand, the stability hypothesis by Bonacich=Bailey is often
very useful in sociological explorations. To fill this gap theoretically and empirically

is one of the sociological subjects for future study.



