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Development of the teaching materials for social welfare data analysis:
application of Qualitative Comparative Analysis (QCA) to clinically
serious, but small-N observation cases

Takashi Goto -  Sachiko Takeuchi

Abstract: Social welfare graduate students often study small number, but clinically serious
observations. Such observations are characterized by the intersection of several medical,
economic, psychological, or social factors. Analysis of such observations using traditional
frequency-based statistics, including the process of randomly sampling from the same
population, is difficult. In this paper, as one of the procedures to visualize the analysis of
small-N observation cases, we discuss the qualitative comparative analysis (QCA), and develop
teaching materials related to data analysis for graduate students in the field of social welfare.
We have examined QCA from four viewpoints: the international empirical research guidelines,
Bayesian inference, the logistic analysis, the association analysis and Bayesian network. The
result strongly suggests that informative and robust findings can be obtained from a small-N
observation cases if a clearly visualized procedure is taken. Tosmana data files and R codes
dealt with in this report can be obtained from the Researchmap site of one of the authors.

Key Words: teaching materials for social welfare graduate students, small-N observation cases
analysis, QCA: Qualitative Comparative Analysis, Interaction effect of multiple factors, Bayesian

network
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T, MOUEBA RV E EOBRERIZ, [bhrbiwv] o, 1/28E25, )P LIERHE
12w &, TR e 3, 0S0S108212H 50 L 5MR (—oAi) . BlH 0 DR
SAIEPO)=1 ThHDHEER DL, O [0250056 1 FTOMLIZH L0500 %w] Lwv)
IRENZDWTEEDS, BERPOHiIFE b o Lk OoND, bR b, &5
EFoC, Mo BETE WIS, —EOWMMICERBIETEA2Z L4 0VDIZ, 6
A0 OWEEMED 1 OWEEE L FAET 5 L WO GEIIEME L7z whd e v, L, &
DPO)=1 &L WVIH) DL, HBIRULTIEO=0TH L0 dbiNvL, ORI TILO=1TH 5
b LN, STV LIRRL TR EDMHED G5 B, L) RO [ % 555
PHRV] Thbd, D070 1725720 05725720 F 5IRWE AOF72nE ) D7
GHOHNTH LD, T3 P(O)=1 251605 DOAEYNIEDLN L, HIZE R
1 BT PO) 25 0(1—0) ([ZHHIT 2 EARETIUX, 0 1FAER 012252 8b 1I2%h 5
TELHVEV) BEREAODERERELRENRD A, TAUTEE, T AEBEL, 1A
BRICES R o728 ) 27— &2 HHICHHET— 71222 Lzt s 5, & 2Tl
P(O)=1 & LT, BoN/z7 =¥ 2 RABRIENT L) HEERDL Z EI12T 5,

EC, ZO—HGMOFFMERIIT L [n AOFFRH Y, 2095 x AD3H M IR
BelcE o] W) WA BERTH LD 5. ZOWHE AUAAEFRIEE P(nx}]0) 14,
3 (3) Bayes Bl L) PO) 5K E %o
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Pmmm=%g%%@.uu>

7275 LV BEEAT 0 O F T A x ADSREET M (5130 9 F— 5 Db 2 25 RETH 5)
E
P({n,x}|8) = nCx 6*(1 — )™

THhoLNbH, e PO)=1%=R (4) IZRA, BIZ0IIRTLMROIERI, 2F 0., &
2R (e R B N o S oy B - NP

P(6]{n,x}) = (n+ 1) ,Cy 6%(1 — 6)%

b THEAR3IFEMIEKICES /2D F—F ThiuL, Thid.
P(6{7,3}) = 8,C36°(1 — 6)*

LD 1456 6 FHITHIUL, AL,

P(0]{14,6}) = 15,,C,0°(1 — 0)®

L7 b (M10() o

ZOGHORKEG 25 0, OF Y 8 ORMMIL, x/n L&), GEROBEFO A E
= SKT

0 DTIYMIL 6 DI, ML () Th ). [ LMD 1 0iBRHIE (0) = 10 Lt
NLZEllhb, Zhe,

x+1_x n +1 2
n+2 nn+2 2n+2

(0) =

CEXEZF ), FTFMD L VA n=x=0 Tl&, FHERD1/2L—HT 5. LGB% 5L,
HHZFEATOE nAKE 4D e, BHIERD 1/2 %559 2o, HHOWEH x/n 2 E
2o T T A H b0 nAHHRE L oz b E1E, FEROFET O SHEE M x/n 12—
%Y o
P A R I FR 2 VAN, S OBA . R L PO B

HOHD T OBy, 95% IS TEEEXE (FHAKEE LIFEND) 12015075 &40, H
BIEDY 14 OBA13 021,067 R E S5 (XK 100) o MERFEIOEFHEX BIE. FEEOFH A % 1]
b 1572 & %12 95% DR CREBERA = ORKBO R IZEE LTV 5 &) EROKXET
#H T, Bayes #5212 & 5 [HEREHE] OFEAESA PO (nx}) LIXEXHAPRAES & %]
FLTH o
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3. Losgistic & (E%HFR)

B OHEE I L THERBLOMRTTIE. Logistic 0#r2t & < 47bHiL %, Bayes HH ORI,
Logistic 74T & & BH 7 B4R H3% 5 o QCA & Logistic SAT DB L 72WF%e b & 2 %, 9.
Logistic 7T O FEXROEEE 2 %,

VE, BHEE R 72 (T) OBBEHPODIT) = 2 &% 4o 72 (T) ok P(DT) = =1

15 14

DWW, Logistic 7#r& L&LH. TNELEENL T,

expla + BX]

PODIX) = 1+ expla + BX]

L#EL, akBrkdbE, a= — 02877, p=09808 L% b, 7275L. TOLEXX=1, TD
EEX=0L L7 TNBD a, B Logistic BHTD/XT A —FHIZXHIET 5o
CZTC, UTORICERET S &
P(DIX) _ P(DIX) _
1-P(DIX) PDIX)
T, FERO KT S Bayes HH
P(D|X) _P(X|D)P(D)
P(D|X) P(X|D)P(D)

exp[a + BX]

OEDE D, X=T,T FNLENIZONVTHLDIZEXTT &,

PD|T) _ P(D|T)

— = exp|a + B, ——_ = exXp|a

PO xpla + B] i) pla]
: (n,x) = (14,6) ] : I = = !
= =0 = BUhREEEEEXME
2« ------ (n,x) =(7,3) -
-~ i
> - S
a <

95%
0 05 1 \
0 0 05 g 1

K 10(a) Bayes #Eatic KB HZEDOHTE K 10(b) Bayes ffsticH T2 EERK
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SHICZDHE LD L exp[B] &R BN UL

P(DIT)  P(D[T) _PMIT)P(T) _ P(D|T)P(T)
p(D|T) P(D|T) P(D|T)P(T) ~ "P(D|T)P(T)

_P(TID)P(D) _ P(T|G)P(D) | P(T|D) P(T|D)
“P(TD)PMD)  P(T|c)PD) ~ P(TD) P(T|D)

&7 ), Bayes BHTOLEDILE 7D 2 Ebrb, FEBE,

P(TID) _P(T|D)
P(T|ID) P(T|D)

8
= 1.625 + 0.609 = 5 = exp[0.9808] = exp[B]

Thb, (bAMIFEARET020 2D, &< 5% HETIEZRV,)
INEY ., £ZED Logistic 0T 247 > CEE R ERPRIAL IS Z L 13, Bayes HH 2179
TCODFEGIEMERTIETLH LI LV D5,

4. EEGMRENA T2y NIT—7

QCA OFFHT T A7z & H 12, BivIidARIERIC N &) 12, BHEROBESGIZOW
THODH HHE1%, LI LIETERIE 21T Tld Outcome Z I TE ., ZHEMAP2# 2 540
NI %o Logistic 5HT CRENEH & AN A AT ) Breid, FHIE L Ca2TORIVIZEHES
Wb EWLEELRDL, L L, PEBIOT—4 Tk, ZhdNi-snenwleddb, 2
Z Tld. Bayes et & VBSOS E & v b7 — 2 52 1T- Th b 9,

WE | BEEICE S 22755 (D or D) 12D T4 DO R AR (A or A)EBI (SorS).
Al (TorT). ABEHIF (HorH) 75% %, MV ZEHMOMAEDEIL 3" —1=80 1) 127 5,
Z 275 Bayes B & L CHEMEEIFRHRL ) E L 2 2MAE8DE,

P(D|X) P(DNX)

PO =360 ) = ep)

P(D)
2F D, PONX)/(PMPX) >1E%bX%, 77— 20 EESMICEYHET L0 &
%

ol Z0HL, FIZIF12MHUEICR2AGDLEE2ME) DY, MFEILIZED, R
& arules Ver.16™ 12X %.)
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H® 11

X P(DnX)/(P(D)P(X))
T 121
AH 121
AT 1.29
TH 1.29
SH 1.32
SH 1.36
AH 1.36
ST 1.59
ATH 121
ASH 121
STH 1.21
STH 1.36
AST 1.45
ASH 1.81
ASH 1.81
STH 1.81
ATH 181
AST 181
ASTH 1.21
ASTH 181
ASTH 181
ASTH 181

LAaL, BlziE, TTEEC 121 TH A4 5. ATH X STH DA S HET 121 5125 &
W [ER] %, WO TTHILEEI RV, INOHLOHEZEE L TUELRLODOAZMBT 20
WRADT Ay NT—=0DEZHTH A,

FF 3L THEZ T S, BEED, HWHIS, I T Ob 5 HAEDLEDFEEIEZ %5
FPDNSNT) IE.

P(DNSNT)=PDISNT)xP(SNT) =P(D|SNT) x P(T|S) x P(S)

EFTLH (THEOTOHT AN TH D) 22T, DELEICEL. SEHRIZEVW DI,
IR TEH o TREREEH L2 & 20 BH SN TP T AT LT b,
P(S|T),P(S|D) % P(T|D) 7 EASHHICHN VLA IZ L2720 Th b, TNax 7T 712 L Th
5 EMFE 12a) TH Do

ZZT RIS, DISKT AR WEAIZS & TAMNL, 2% D,

P(T|S) X P(S) = P(T) x P(S)
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ThbETh, 2Dk X,
P(DNSNT)=PD|SNT)xP(T) X P(S)

LD, DIZTES ﬁf%h%“ﬂg’ﬂiiéﬂ?& 12(b) £ 72 %0 ZAUE, FIFRT & RIS O ER)R
DHTREERDPEE 2B EITIET 5o

H BV, |
P(D|SN T) = P(D|T)
ETB Lk,
P(DNSNT)=P(D|T) x P(T|S) x P(S)
E D HE12e) £k Bbo AL TOARMERAHE WS A EIIHIET b

& & &€&

3 &« &>
D [ 15) ]
EX 12 (a) Ex 12 (b) E% 12 (c)

SCSEBIZES Do [BENSH BRI NI & [HEIZALRKINDB W & ] [
CAB RN & | O3 FEMEERT L SAEBMOWERZ 20 KOKHOH B, 10 KA
Bripii o ARFHRMERAEICL D, RESROWET -5 2T HERIF—FS Ay b7 —
7 & BEBTT D500 EHEOMAEDEE KDL L (R & deal Verl2” 12k %), 6
KOFHE NS 7T 7085# TNz (K 1314),

P(DISNHNTNA) =PD|SNHNT) x PH|S N A) x P(T|S) x P(S) X P(A)

72720, ZOEMMNEHERIZ, HA2Y VT =210 T E5ERMERNPEL W E W) IRE
(Heckerman O /7™ 2R 572720, F—¥PHHEBEEHE LV L), whIZF—y 0%
BREOONTZHDELR T D,

/

\ N\

i=\

153 ®% 13
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HE 14 : T & HERER

P51 N Al B A Bk
LS bkl FH 0.500 0.500
LS bkt £ 0.583 0417
LS 3 A 0.500 0.500
LS 3t FH 0.364 0.636
5 Ll Ll 0438 0.563
% F a3 i 0.545 0.455
% R S 0.500 0.500
5 £ £ 0.692 0.308

COFy bT =7 TRENIZE ), BERICEEEM 2 S 2 01k, M. ABHIR.,
P D 3 ODEETH 1) AFlnldHEIICHFGTH L) Th b, HIZ, BREFRzmEDL MK
0L IRHE QCA 12> THEWTHAL &\

D = SHT + SHT + SHT = T(H+S)

D = SHT + SHT

L0, TEQCADKEDX (1), (2) POEMICHTLIHEHLZbDLEL > T,
BIF 14 X0 R - AR (SRS RBE»EL2VWERTH L) OZETNIZOWT, B
WCABEL TR EDAHIIE, RO L BlER2 SN LICEBEDPH L 2 Edbhrb, £
72 VBN ARE LT B IS L TR o & AR ORIz EmWC & EEEzDH 5,

LB, NXATT Ay V= OFHREPSIE, TUPRUBE LTI TELS, 7=
BEANIZEDY I DD THLZ LITER SNV,

5. ZNEDFELY

9 R0 Tl BTEFOBN 217> CE 25, AUF— 2 5HT ARRICZIIEEED
VT e 5, HIb,

AL RRERZ B LDICEND L) TH D

LA L. ABRSEMOLEICEIENTEZNE ) ICAZD

o T, COREREEI, OISR SN2E LoD, JIEOMELET LD 20
ERDHoTy BB N—TIEEY G2 72000 Ls v, bbvid, JIEONEDL. 55
TN—TIF LTEAER TR AN GV, e EE2BRIANG S, FEEITEE EOTw
CEVHHIIRBETHDS )0 (ZHIEBWOBEE 12 LESON TV 5),
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