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XA R HEATBR )0 1K LB NIAFAE, 8 H S B UEE A7 20 BT AN e X A it
TG B 15 BU R R S A S B e B st . FAT, DU VR 0%
AL ST SAAEAE Y S AEVE DA 20 A IR BE N R A% @RI A, ORIk
WAL B J7 55N o AETBORR 1 A (BCBE (4 (R I 8 g 1 AR 7R £ 53 A S B e I (1 552
P SRt o

AR HT N IBETT, A DU SHE 28 7R Xk 36 U 1 B 1 20 A B 2L 45 4 Ok 52 /T A
PN — A DU AR S B . (A, O 1t — DR T DU 2 N, S6iE
PR 73 BT (AR R AN S Bl T RE /g, 25 RS 51N DL $hr 38 ) 48 51 S L 36
UEVE PR 5 73 Wi A e (R 22 W 5 2200 M (A AR e g5, DAk BB AR g A 7R g %
FIH B ASCEZW N B, 8 VU RO R g 2 mh B, 8 7
Gibbs KA, SCHLR i 7 22 HE AR JEEE B (AR, 38t DL B o 7 22 o R AL
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filivh, BRBSERAEVER T o RS B s fa, 8 BUE AR S
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BB L A, A SRR S IE P T o i e S 2 s
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Abstract

As a commonly used measurement model, confirmatory factor
analysis is usually used in the development of scales. Researchers
construct a confirmatory factor analysis model structure based on the
existing prior information, and restrict the model through some strict
assumptions. The existence of these assumptions often results in
confirmatory factor analysis unable to effectively fit the data or the model
structure obtained by the fit does not conform to the theoretical
assumptions. Currently, the rise of Bayesian methods makes researchers
more flexible when using confirmatory factor analysis. Through the
choice of a prior, the regularization method is introduced. While relaxing
the original assumptions, it enhances the practicality and robustness of the
model when analyzing actual data.

According to previous studies, the study of confirmatory factor
analysis model structure under the Bayesian framework can be regarded
as a Bayesian variable selection problem. Therefore, in order to further
improve the model selection and parameter estimation capabilities of
confirmatory factor analysis under the Bayesian framework, considered to
implement the model selection of the residual covariance matrix in the
confirmatory factor analysis model by introducing the Bayesian elastic
net penalty. The main research of this thesis is: First, on the basis of the
Bayesian elastic net model, adding block Gibbs sampling to realize the
identification of the covariance matrix and the precision matrix, proposes
the Bayesian covariance elastic net model, and further expands it to
Bayesian adaptive Covariance elastic net model; Secondly, combine it
with confirmatory factor analysis, and realize the model selection and

parameter estimation of the residual covariance matrix through the
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Bayesian covariance elastic net model to achieve the purpose of
modifying the structure of the confirmatory factor analysis model; Finally,
the effectiveness and practicability of the method are evaluated through
numerical simulation and empirical analysis.

Through numerical simulation and case analysis, the comparison
between the confirmatory factor analysis method proposed in this thesis
and the existing methods shows that the proposed method has good
performance in identifying the model structure of confirmatory factor

analysis.

Keywords : Confirmatory Factor Analysis ; Bayesian Elastic Net ;
Covariance Matrix Estimation ; Block Gibbs Sampling ; Variable

Selection
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151 &

11 fEER

6 3iF 1 Xl ¥ 29 #7 (Confirmatory Factor Analysis, CFA){FE Jy 45 #) J5 F2 155 A
(Structural Equation Model, SEM)H ISR, H H 52N &M B FEAE
AR bR SV E AR RN T2 MM R R MENAH THEN SR M HE H T,
CFATELELY: . B AT NFAIAbAL SR RS G Z N, R F
CFA JJiEM R R E WA R AR ZHRE . AFTHRRERE 5547
(Exploratory Factor Analysis, EFA), CFA [f]— />3 AR5 2 e AR % 9K 30 7%
Jii. CFA BRI GRS B — AN Tde i) da € . Bk, BFFE A 2
oo T RERTIR AR I ) S B0 AE R, RO IR RIS, DL TR R AR
ETER FHE, DUR P (R bR RS RS R 7 OG5 45 . B T SRR ER R
BRI 2 Ah, CFA JTEBT Fe b St 1 VF 2 16 EFA tAN ] I HAth 73 A o] e
PEL. X T CFA SR # fur 40  A AR I OB B SR AT e, YA R 5
TE R F TR FEXT N EUE N 00 Bk 22 T7 22 W0 7 ZE R I & obed F o B o

SR, FEAE A CFA BEAT 73 M b - 4% iR BR ], 48 % P B A
RUAREAT Rt SEBR B AT o W FALE BORAME R CFA 8L, N TR
HWA MR, 577158 % 4 H post-hoc modification model(PMM) /772, @it
6 TE 8 HAOA W 1 TR ) S22 3 A DR IR 5k 2 T4 AR OGSk 4t iy CFA IR G 3R . H
X T PMM, Pan %5832 (2017)F8 X T CFA Kt —Fp “ =0 =& Bk,
HH 1 R A g AR LA L BE D HR AR, [R] I 7E 73 BT 5040 4 R 0 e A7 AR A
%2 W B WU TR ZE 7 220 75 ZEFE MR I, RS T S8 E @ v X — R TR F
5k 72 T ZE W I EFEREA R — AR AERE . PMM N RCR S 2RI, B
[A) 1 52 (9 B 75 2206 B Hp AN WS it A e 3 vl e L o R IR 8

AR, 85T Wit DU G iR Bl & e, DU e g it i
SIRVEA T Gevt AR AT PR 3 1 o, DU S 07 VA 38 T 46 A8 X
TR R T . SESGKEME, S irE NS E IR

HERUSL PP AR (A E T BN AR R O R0
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Ho XL B EFEIEIEAR P E I RPERE: DX T EE RS AR B3
ROFRERIHAE s AT BRSPS FTAT I B A B A 45 4 . B SR CFA W] DLET
X AE R T B ANE A R T 5 18 b IR 00 & i de e M A A, (B TARE AL
A B E R, R T 2 S BUUE B AME. FIRE, TRZE
J7 ZEW 7 ZEFEME AR A o0 F 1 E 2 00 BRI AT A B S LA A . 1X
PAE RO A R UAE R RAE AR T DL R 75 R R A8 b 1Y) 22 48 0] e A 230 o B =
o Rk, DU sl S VR EDE N R SEOE AU E, B T I s
FEeRs M. Ah, TEACBRYERER m AR, K B 72 B CFA
FEATAF P 7 22 RE B B () — NI R W AT I 7 2 o Pan 2502201 7)1 AT DL Hr
W J7 % Lasso 17! (Bayesian Covariance Lasso model) %t CFA 7% 72 W J7 2 4 fh i3k
ATREER AL AL EE,  FFRPEH T U b 7 2% Lasso 36 4IF 74 [K T 43 7 1 A (Bayesian
Covariance Lasso Confirmatory Factor Analysis model, BCLCFA), it D1 1
YU Ak 7 YR AE ARATE h 7 22 R B 1R 1 58 M R 0L R, — IS BT S 3 ik 72 5 72
W7 Z AR T T B AR B S SR T, X — D T sk CFA B R 5
HRE AN B B T 5 BT F R R B R, R34S CRA BERLTEHEAT 23 I e
A SR R I AR G54, B T CFA B MR e

1.2 FRENX

fEE LHES . BE . AT SR AT O K R 5 R R ROR )
B, FEfE ] CFA BEAT W FURY 42 75 E0 — L 4t H A2 2% i e SR dt AT A
1% F X L8 %45, BCLCFA J5 ik AR ] LAAEAN ™ B S8 [N 7 S5 M I s L R, 18
LR Bk 22 T 22 Bl 7 ZE R R AR RS A AT B R B 2O T 2 vy CFA RS
PRIl > A F R R (Rl 22 . (HZ, X3 T Lasso JrikA BAFEE LR an: (1)
UIAEAS T N B T REAR RN, Lasso JTEZIRTHEAMA R, IrkfFiEd
BEDTRARE; QM HEREZEMHRMER RN, Lasso &% REEx Kb —
MR BT RS T AN AR R R R, QUEENMKTHAEER
AR [AAFAE R AH ORI, 36T Lasso 772 R AL i 1) 45 SR A AL

BT iR, CFA JEWKIBAAEERE PRIz E. Higk, X T

VAR T EANAL, UL A HEAME R S R T I o0 A A A RS B R IEAS .
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Lasso J7 51776 BB, Zou AT Hastiel*2 (2005) 4 Hi i) 3 (X 15 7Y e T Lasso
VERE . Bl SN T RIS iy X4 ) R, Li A Lin4 (2010)42 H 7 L
H7 3¢ R 47 (The Bayesian Elastic Net model). Rt 4T fel% A X 5 22
FERE AT R RE B 5 S5 TE, AR SCHE Wangl(2012) B4 H 1) DU 37 1] Lasso
1% 71 (Bayesian Graphical Lasso model) [f1 244l I, 25 FEX 77 22 HFE 1 JEXT M o
A E — AR SR I o A, R UL T B R A UL T 2 A Y
(Bayesian Covariance Elastic net model, BCEN). [AJi}# BCEN f&%! 5 CFA #t4T
ghitr, Xt CFA BRI 72 75 ZE W0 U7 220 ME b AT AL 9%, Ah SR BLA 1) DL A
ZUN ) CFA AR, b — B4 i CFA TE N F R SRS T 521 . SEBs
JEE CFA XT3RS B AT 0 T IE, E AR R A CE DR T i3, #m] e 4>
PR AL AR BRI o BT E LN B AT S AT, AR AR Y
KL 22 R B0 1) 7 W AR S Al R B R A o DRI, 7 DR 25 ) AS ™ B 5 AR 11
THOLT, AR R — T R TR, R dRH E ISR .

1. 3 ERMAREGRIAR

1. 3.1 BnEtEEF o s sk

T i fE A — B gE RO R, e H W2 H 5 — AR & 2 R b 7 22 B 5%
FREEEH, IFFH AR R X B8R B 5 OB/ DR - B LE R T Z TR R DR BE  Xof
T Fobr, BErAMET L RN T2 7 (EFA) 156 UE v K 7 i
(CEA)IS16), 1525 TR () RIG1E, CFA T H fd I R 2 —,

T EAEYE R T4, AP A B R R RIS B, LRUE
Gt () 022 3 T8 IEF8 B0 post-hoc modification model(PMM)K A B8 A1F 14 A
T B2 8 U837, Sorbom7(1989) 55 MacCallum27)(1995) 15 Hi i B 1 F 15
2, PMM J5 V2 RERERE B 1) IIUASE AL 2 b (R e, DT A 5075 380 B Jm A e g A
A4, [RIIS, Schmitti®) (2011)48 H#F 70 A 5348 FHE IEFEHORAE SO AIE L 7 234
HoSz R —F “4RZRIE” 7795, 7E CFA 45 BAEIARRT, id EFA #E— R
CFA F Rt 2 & #K . 4R1M, Pan 2£02(2017)iA 8 PMM 34 EH SRR
PRI, R BB S IR A 2 SR 4R R, PMM 7 VAR A4 H TR 19
AR GEH
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& D gt i ke, DUMHITHESE R 1K) CFA BEAYIIA 1 5 R R A .
DUy 77 v S o A P 600 2 0 SR SRR TR T R AR 1) A8 L AT (cross-loading), ik
TRTAXHAHHER, B98I AR RS2 R RERTRE /). Leel (1981)RHI
102 DU AT IR R R T i, R T A AR R R B B B S R
Al LAAS #e H R M IEZS 20 A i« Giudici AT Stanghellinil" (2001)38 i 70 V7% 22 1) 7
ZE- W )5 ZE R B B A AR 0 A o0 3 k0 R AR B AT HE T, IR A R
BIRFor HrfAL . Jorgensen!!”) (2017) & X T U8 CFA, 53670l p(PPP){H
AN WAL H BRI AR B2 8 € 8 %F). FR, 7 5t S fE
PR 288 A 1 A BB 22 P 7 ZE A B . IR TN R DU IR M 75 b )iz I AE T B 7
Sy Hr 24, Muthén A AsparouhovB3® (2012)44 45 #) J7 FE A6 R HE 7 22 DL Hr 4 241
N, IR EWR BN S8 SEIL 1 X AT B B IR AL . Lul05E(2016) A0 DL Hi
MEZEN SEM A 1 [~ B A5 2] DL IR g — A DU A B ade 5 v @, IR 1
spike-and-slab 2536 #EAT 245 . Pan 25321 (2017)I\ 5 CFA #5 8 ob (5% 22 1 05 2% h
AEEEREGE, MRS 2RI 20, o Wangl)(2012) 2 H 1
Bayesian Graphical Lasso Model N HI7E [ 3% 46 41F 4 K] -1 73 A F 5k 22 07 22 - W 5 22
R A AR5 T B B IE AL, IR T DU 37 7 VAR AR Bk 2 Wi 7 2 e e
FIU, AEXF PMM HA BB, Chen %5141(2020)iA  EFA Al CFA 2
(AT AR B AN, 7R SRRl B 45 & Pan 2568321(2017) ) BCLCFA R RLEE H T 307
WUETE R 770 M. 7E CFA BB RITEAL J5 T, Hoofs Z5312018) 42 i 1 VLt Hfrif
L1 45 75 #R 15 22 (Bayesian root mean square error of approximation)ft# 7 PPp {H,
F T VPSR RAEA S T T DU CFA B8 (1 Al 5

1.3. 2 IENHLFEARIMR

ATV — Mo IR AR S, BB AL, By bR AL LA,
EAB Y B G S G P AERE PR IR 7 o B TR 4 R 2 B Ok s L, T Ak
A5 8 T 2N . A LA G E AR i, DU I U Ak 5 i
P E— DR T A A B RE J) & R . Hsiang!')(1975)7E DU (R AE S
P T DU A& (3109 . Park A Casellal®3)(2008)7E Tibshirani®*(1996)4% Hi i1 38 i
Lasso X 2 14 5] =R 7Y 547 WS 406 A0 AR B e 6 (1 Bt Bt 98 17 DURE3T Lasso 7EZ& 1
[E] AR R B . Hans!2)(2009) ) i3k — 35 & J& 1 DUy Lasso [5])4 . O'Hara

4
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Al Sillanpaal'3(2009) 7 i A% & % % 19 W % i N T spike-and-slab 2% % . Li Al
Lin*(2010) 42 tH 1 DUrr-207 55 o figd ke 17 56800 £ X4 i L™

SR, F DU 347 0 DA 77 V27 I8 P 9 A 25 RS 150 0 77 28 R R P 2 i
B X T EEMERB A, HERCE WA TE R R R R NH .
Lauritzen?'1(1996) il Edwards!®/(2012) /28 1 = 37 B R 20 (1) 45 1114 ot DA B FH 1)
REALE AN SR T 7%, AR T i) S HU T IS AL A 24 T4l v S H
PRRG BEHE B o R SR T o E AR R B KA v AT A S i e e, ad i e
B Hp i N lasso 7% §1) oK iX £ H 19 (Yuan F1 Lin*, 2007 1 Friedman %1,
2008). 7E Lasso FZEAN F, WangP(2012)#2 H T D7 & lasso, FE¥LHE
) ULk 7 E 3E K lasso. 5 & lasso(Yuan F1 Lin, 2007; Friedman %81,
2008). H &M K lasso LA J SCAD(Fanl4, 2009)%5AHEL, A& bR H B 2 1
Lo SR lasso JTVEAEAERE — € HIBRIE, Zou M Hastiel*1(2005)7E lasso )2
AN Lo VE AR T 3 (Elastic net)# A DLf#E ¥R lasso AN 2. Hip, Liju
BARAE 7MREL AT AR, T Lo VOB T 7RI R (Ryali 654, 2012).
i, 7E 0 R A o N Y FE T R — AT T R ERF R,
TR R IR KA L AR, Liu Z525(2016) 52 Hi T 2 R a8 j 11 ) fb R
Bernardini Z53)(2021). Kovécs F1 RuckstuhlI!'9(2021)7E 15 i B (1) 15 5 K K
lasso 5 T4 43 P Y A2 2

1. 3. 3 CHEKIARIE

X SCHER AR, BT SRS T CFA [ 7T 32 2847 iof DUy ik
JBRA LG8 CEA BERL KB e, BARLXH A% S8 CFA J7 V536 S b B8l (1 400 & ROR A £
(i L, ARRZ T EAEAE T SO A T R ks 2085 DU e IR i 5 7
FEXS DU HESR R () CFA. (0 PR 3 ATk 22 Wi 7 Z2 0 RO Al TR i n A 511, 42
B IEASE R 0L 45 1 TR B X CFA MR 5 EAT B 04, (B TR R IS L, 1K
IHANE S 25 (0 B AR TR (R R s 3ORHR R ik B e R &, X
CFA BRI 25 0 1 — 20 AR R

Ve WAERE T, BARSRSERAERSIE T, RS B A .

5
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1.4 MRAREEH

AT FA T 5 LT A5 330 LA H AT CFA J7 Al
TE DA 75 2 R I FOBIOIR PA S AR SC = L BHT A, R 28 T 90 P9 A R I 9
T SORISCERERR JSCRRIR VY, JR4E H T B S0 3 G5 R0 A S ERAE S . 58 2 30
SRR TR S BRAR B AN A ST R B AT I A B B A AR 56 3 A
PR AE CA [ DU 37 B Lasso A0 DUty [ 3& . ] Lasso 4528 R il b, 42 H
BCEN F1 DU #7 B 3& Ml 77 % 5% % (Bayesian Adaptive Covariance Elastic Net,
BACEN) /% ;55 4 #40 K $2 H i) BCEN 5 % fl BACEN #7855 CFA J7 i 45
&, IR A R ANHIE 0 L E T, 5 S B NG 6 H 4343 il e B A
FOSLUE 3BT, 32 B A A U0 2500 AR S0 5000 A 56 B 2t 1) 2 o g 32 PO A i 1k
ARAERISE N 55 7 E X TR S S5 R B . AR 5T 45 M i TR HE 42
Kt~

- DT Lasso t&8Y«

' ™
: Eiggue Rl MR F AR
f % |
HITEEM S | i |
494 Gibbs R« =i ¢ s || 2 TSR e
DUt 77 Z2 38
ESTSH * g
h 4

[ DU B 77 22 38 PG 1 ?’Nﬁﬁ%&]

[ ﬁﬁﬁﬁ%i%%ﬁv]

A 4

[ iR SRE ]

L1 ZiFie A



YN 1 e DATSS e DUH-Br iy 7 22 55 AR R (R BAIE P PR 0 A T T

2. B B Ah

A FENS DU Lasso AL DU 05 22 Lasso Ja b4k A5 730 Afr LUK DL
S350 R AH S B R AR A HEAT TR 2/ e AR E A 322 H A 018 DU ] Lasso
PR DL R DU S bip 7 22 5 X A Ao e 55 B0k B 2 A s X DL o
AT B2, DRSS (0 DU S 005 22 39 X DL R DL S 0y 5 2 58 X 3 A28 A
T AL 2

2.1 DIM+8ER[E] Lasso 1 RHY

1 1o i B (R 78 o, W 90 B I Lasso 7E T H2 T 17 HAR A3 5 S5
flitH B BE 77 (Yuan A1 Lin, 2007). X A0 779 WPy B lasso, il fi KAG A
0T HUBR S S HAG T

log(det®)—tr (

(2.1)
Hrh, O=X"AKEHEME, SHEEWITEZHE, det@ HFFE O KT 5,
tr(-) Ay Xt N A B Y 728 Mo LITE%, p HETIZH. WS,
WangB(2012)7E UUHHITAEZE 47 1 4, dl e 42 H 0 40 B Gibbs 777252 31
7 &l Lasso W58 4 DI HrAb B, $i& 1 DUm-S07 1] Lasso 452 840 U1 - 35y B 3& W &
Lasso 1541 . AHBL TP YR AN FoAdy DLt 779, DLit30r (8] Lasso A 58 4 () FE B Al
TR 4504 2 ST (g . WangB! (2012) 5% K5 FERLFE @ [r5% A1 oo 2 AEEXS Mot
0T AL AR E eI AR B e, BRI DU BT 1] lasso A AYAH 24T LA
R B K S B Al

p(»10)=N(y10,0"), i=12,.

» (2.2)
p(@|1)=C" H {DE (65 2)} {Exp 9 |— }I@€M+,

Hr, DE(x|i)x%ﬁﬁﬁ?\]p(x)=/l/26xp(—/1|x|)E‘JXXTE%&%}EIZIﬁ\ Exp(x|2)
KN p(x) = Aexp (—Ax) Lo HIFEECR R 2L N(y|,2)?\]§fl:IE?§§J\¥ﬁ\ C
RSN SHA T RA—EL. FE, 7 AQ2.2)R8% @ Gibbs 77 ikl
ITRFE, T FE e i R 25 0 A B R EEVR & 43 A (Park F1 Casellal®3], 2008).
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b, D7 ] Lasso 7Y (1) 73 )RR

0|r/1 =Cr H{\/_exp(
p(t|A)ecCe H—exp(—%r,j
H, 0={0}, IKFEFEEO M E=MITER . v ={t}ic NEERESH. C
UGS T 7 BIFTEAL 2
HE T DU 7 28 4% Gi ) MCMC 7 725 18 M 5 RS JE 56 B @ HEAT A 20 1Ak
e MRS R RE @ 25 A 0 A il B S EA 5, 73 B Gibbs SRFERE & — A
100 A R R 25 (Wangl®, 2012). #RAEC(2.3), DU [&] Lasso ££1# FH 7 Bk
Gibbs KAL), HAR i F

p(0,7|Y, 1) |@|§ exp {—tr (% S@j}

B % 4 2.4
X i T CXp|—— [€EXP| —— T .
H Tt exp| = exp| — - (2.4)
z A
xH exp(—a&-fj locvr
i=1

R, R 0 @ B LU IE A RE. [N, (I 4MH Gibbs SERER, 30k
KA IE @ AT AP MU L. 4 T = (1) A px p MO FREERE, X FIZETEZN 0.
BN ISEEO . ST

O, 0 Sii, S T, 7=
o= , S=| , T'= , i=1,2,...p (2.5
01', i Si, Sii Ti', 0

H, 0 =(01,02, 001, 0n,-, 0., ) RS ERFE © 551 51 FT G JEX M oo R
W E, 0 S O WAL FIE i MR, 0 NREHEIEEE O 1)
TR 1 FITE SRR (p—1)x (p—1) dERIFE. FIELATEE, s 1 0 43340
B S RRERE T XS ML LIS i DN IR, s Mz 73 9 FERE S AFERE T 55 0 BB
A AT R AT R R, SR T 4 R 2SR R S RNERE T (K58 i A7 RISE i
B TEE AR (p—1)x (p—1) 4EFERE

AR R(Q2.5)1 3 AP HUERE, @ 58 543N

1 {Geo(-50: o

(2.3)
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p(0..0:10:,T.Y, ) (6: - 006 )?
| (2.6)
——| /D' 0i + 2510 i+ A)Gi |,
xexp{ 2[ + 2810+ (si + 1) ]}
Hrb, D.=diag(ri) » ENQ.6)FI%EAL I, WangBPlQ012) KB =t T, &

p=0:. y=60:i— 0/0:'60: H

2 Si + A
p(ﬂ,;/|@ii,T,Y,l)ocyzexp[— 5 ;/j

) 2.7)
X eXp {—E[ﬁ"(Dfl +(si+ 1) O’ )/)‘+ 2Si'ﬂi|}.
RIERQ.T), (. B) W2 N
v, 8100, T, Y, ~ Gamma(g Si +/1)N(—Cs,,C) (2.8)

o, €=(D 7+ (st 2)00) o MO, MTHWERES M WER, 1%
A I 56 53 A1 DA ST PR v 44 4 A1

2
l~IG[ A A J (2.9)
T 01]
YT ESIZH A, WangBP(2012)25 € T — M5 58 A ~ Gamma(r,s) , 15
B FAT Ja e oy A
(0
/”L~Gamma(r+p(pz+l),s+” 2”1}, (2.10)

Horb, r s N ERIE B B)h, WangB9(2012)38 1 X 45 40 5 1 B A oo =R
FAFEETI S5, K U1 Lasso B30 i 5 DUy 5 3@ 3 [ Lasso £,
HE— B3 TR AR A . DL &N Lasso B JE3E RN

p(»10)=N(p10,0"), i=1,2,...,n

p(@|{mj}l_sj_)=c{;} AR }ﬁ{Exp(éH%]}]@eMg 2.11)

i<j i=1

p(Us}, 1!, o G, T] Gamma (),

i<j

Hb, Cuye NITEALHE B E I E RN (a2, X ATERES . Q.11
PRI Clyey 231E 2y BISAE G B0 TSR 3R, AT RE S B 4E5%F 4y 3E4T Gibbs
KFE. MERQ1D), 4 IELEER AN
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2 | O ~ Gamma (1+7', |6 | +5"). (2.12)

2. 2 T F iR B

2. 2.1 DIMAMER TR R F 5 iR E

Xt FUEE R n DREAR p,y,e,pn s BT FAEBREER yi = (e, e, y)”
HA LT A E
Ve =pu+ Awx + &, k=12,..., n (2.13)
Horb, w8 px VAERVBEE B, AN pxq AERVERATAERE, oo N g x T 4ER)TEAE
RTHEE, & Npx14ERRERE. CFA o ~ No(0,D), & ~ N,y(0,V),
HARE @ NIEEMERE . EFEY RN AR . CFA R T 2R
Z(p) = APA+Y (2.14)
177 LI 0 5 R Al T S B0 S B B R X S EUN S R A p A Th . RIS
SERTY SR S, 45 G LA ASR ok 5 BRI 45 3 i 35 4 T S 8000 J5 50 %
o Lee?(2007)F8 H7E VU HTHESL T 45 0 7 REASE A opr, 45 e 204l Y AR
K2 H &I p(&) , BBEEMBRDAM p(E|Y,F)=pY | EF)p(E)
[FIET, U 5o A T
log p(¢ 1Y, F) =log p(Y | &, F) +log p(). (2.15)
B TSR BRI p(Y | &, F) I TREAR R, 1 p(&) WRARIE W 7N 52xF T
R IR IR RS 58 o B U REAR R BORES, WS 30 log p(&| Y, F) #4234
X HISR log p(Y | &, F) » SEES DUH-H 7572 5 AR AR T i e i gk 5540 1 T
MFEARRRUDR, SeiE Bl A p(&) I DU dreh,  DLIA £
W HIS TR (Lee, 2007). X+ CFARRHEL, ZEENXA D AL @ FIP IR
WG R 45 H 2 % 1) & (structural parameter vector) . I W £ B T
Q= (o, ,...,00) BFHRBFKREE, @8I Gibbs RIEEX S HUAT (11

2.2.2 DIMHHErth75ZE Lasso Wik 14 B F 53 #rik 8y

Sof T DUH-HrHE 22 R Y CFA #5578, Pan Z5B2(2017)IN N, 2425 78 43 15656

10
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I3AR p(&) » HXFTESRIR 73 A1 log p(&) BEME 78 18 T BREW A €0, SEIN SR U 1%
K7 0 AT RO B AL 3 %82, (R, Pan 25 02(2017) 4% UL & Lasso(Wang!®1,
2012)1E5) 55 CFA 454y, il 45 e ik 2 IR BEAERE O = W' RN A o0 R AT 11
AR B 5 W A2exp(—4|05)) » i<y, K& E X Mot E A TR Bk
A2 exp(—% 0 SEBL T X HR 2 U 07 22 0 B (¥ AL e B 15 2 At i . AR X (2.2)
(2.3), FEEMEEO B E=MIuR A B A5 0 = (0 )ic; TN N T LE R JE S
Hr=(ry)es ISR E N

1 6;
0|7,A)=B:" exp| — -’}
p(017.4) H{ | 2}
(A A
xH{Eexp(—E&f]} locw (2.16)

[E, BRI p(@|Y,R,E 1,2), il Gibbs Kk, HIEA N
p@|Y,02,6,7,0)xp(Y|£2,8,0)p(@] 1,1)

oc |@|§ exp [— %tr (S’@ )}

0} (2.17)
X exp| ———
H{ | z}
L A
xH exp(—z&i] locyr
i=1

Hrp, §= Z;(yi —pi—Aw)(yi— p— Aw)" o TR Q217 RES R Z T

EHIEY =07 G, FNQ.5FRML, SFHF T Hub
T=(T v j (2.18)
i, Y
RltE, T BCLCFA H ) HARZS B 1) 5% A 0 A A

—1

A|Y, 2, u A, DY ~ N((Y(;*“Q.QT +H5})_1 Py +HjAg ) (P/QQ7 + H) ) )
(2.18)

—1

o |V, 1, A, ®,¥ ~ N((@‘l FAPTA) A (- ) (@7 +ATFA) ) 2.19)

DY, QuAY~IW(Q2 +R n+p), (2.20)

11
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-1 -\ g -1 -1 !
WY QA0 ~N((H ) (7l ) (1)) @2D)
Horb, W =y -y Wity s y-i B 7300 pe B BRSSO R TR R 1

=, Y MR yi=yi-w—-w ¥ (yi—pi—Aa), sz;(yi—/la)i)o

2.3 DM R iR E

TR E(y| X, B) = XB » Li #1 Lin?U(Q2010)E 4 E — DN fE B
Jel6 o AR b, B Hom AR AR M IEZS 7346 y | X, B~ N(XB, o’ 1) - [FIRT,
YHEZH B MR R RIST o M T

1 2
7(B|o) e exp {— - (1 18]+ 22 8; )} (2.22)
MRAEN(2.22), HE— DA RN B 7> R
y|p, o’ ~ N(Xﬂ,Uzln),
2 1 2
Blo® ~exp {_ L (sl 2 )}, (2.23)

1
2
(2 ~ 7>

IR, BT g Rk o EEN(2.23) gy K oy R AR R A DL

it Gibbs J7 i 47 KA. B, Li A1 Lin4(2010) [H ¥ ] 7 Andrews A1
Mallows!'I(1974)FT i H i 1E 25 =X

—exp a|z| I \/_ (—lz—zlaz—zexp (— ;—a sjds (2.24)
¥ (2.23)% i BRI IAT He e, 15305 302.23) 5 i 70 JE Y

y|B.o> ~N(Xp.o’L.),

pee M o(275) |

rlo? ~Hm(1 8o’ i, oo)j,

1

2

(o2 ~ 7>
(o2

(2.25)

Her, o w#ElmDom. fa, HRQ.25)H S5 200 544 )5 %0 A

12
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Bly,t,0° ~ N(A"IXTy, c’4” ),

£ 1 2 1232
(T—Ip)|yaﬂ,o'2~HG]G[/1:E’¢: % y= 2,?]]’

i 420" o
T (2.26)
o’y pt~|— ITuv|—, X
B (GZJ { U(Z 80’12
1 2 P T . Moo
exp| — - Xp|. + A +— Tiel,
p{ 2572 {”J’ ﬂ”z 22,‘:1,” 1 Bi 41, &~ J
Ho, A:XTX+/Izdiag( 7 R Ly J s GIG(A, @, x) AT & o3 A
71— Tp—

I'v(a,x) N EASEEMYSm .

13
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3. DI Hrih 75 E58 MR A

Xt DUH-HHEZR R 1) CFA, - B K IR il i o] Sk 22 W) 5 22 4 o (R A 7Y
WP 5Bl TE. AT REAE DU ] Lasso B IAEA |, 51N L #6417
HI DU R A . JEI Jy Be Gibbs SR, 7E 54T DU 7 vE TR SR i
ZEFERE AR S S8 FIR, AREILHET T AN EIERRCR.

3.1 th i EHMEIE

X T BB A, A R R B RS @ 1 Bir A A M e R i — B
A p(x) =/ 2exp(—h|x|- Z2x”) [IF M S B (LI A Lin4, 2010). Pk, A<3CHT
F BT Z A LU B &R el T
p(»10)=N(y10,0"), i=1,2,...n

3.1
p(@|hyb)=C”II{EN(@MA,b)} {}ﬁp(a\—J}LkMu el

o, EN (x|, k) RIEA p(x)=A/2exp (A |x|- ox?) MHEFSeH. H T
BT 22 5 A AR A T 22 DU ST AE ZE 0T A L e i dl I Gibbs KA T VAN LAY HEAT
K, HTEHRG DTSRRI AT . @ RN EN (x| A, 2 ) B #URE
03 A0 1 N IR & KR # 78 (Andrews Al Mallows!'!, 1974; Li 1 Lin?%, 2010).
BRI NT Oy A8 ) LE A5 00 A (0 R TR A o0 A I, b P R A 2002 I 2 4 3 —
BRI, Oy K AN IRSL T4 58 1 R B S 5(WangB), 2012). ST A5 EHFE 0 1 L
=GR TR0 5 0 = {0} SIBIERESH v = {1} B AU TR %
PR 2R 5 i R A

2 ’
st | [ el - {22]]

1 A
X —exp ——Qﬁ]}l M
1}{2 ( 0|t

1 2
p(tla,7e)oc Ce] [ 2exp —li—lry’ , (3.3)
i< 224

Fob, LTS AH B CRBUT ¢ B R RIER . I, %I p(0]7)

(3.2)

14
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p(tla, o) BN, BT

2275 07 Tj
C: = —— 24
JH{V”m—ne"‘{ > 1)}}

2| A A
Xl:[ {31 cXp (— 319:1 J} [Q€M+d (sz )i<_/‘

241 0,-!2 T
<I£}{J;;;::;mp{~z{2bw_lﬂ} (3.4)

Ll A A
xl;[ {E eXp (— 3 i j}d ((9ij )Kj
=1 ,
EIRITEA T B C A R Rk X, EARHE G2 MK 3.3)#EAT 70 e
Gibbs KAERS 0] DL HARIH . Htk, 05 Fba oAk IHE 5 R G. DT .

3.2 73R Gibbs ¥
BCEN fE{# 70 Bk Gibbs AT RALR B A LT H AR A

p(0.71Y.h, 12) x|@ exp {—tr G saj}

xH{ 20ty exp {— @(Zﬂm ﬂ 75 2exp (— l—ifv\l} (3.5)

i< Ti —1 2 L —1 \ 224 )

£ A
X H {eXp (_Eeiij} I@eM* 5
i-1

Hort, HEES=Y"Y/n. MY =(p,y2....p0) H p NERA n NFEA RN
nx p YERVEIRFERE . FIRS, KEEEAERE @ NIE R R RESH e WA R
il T BEWS AR FH 70 B Gibbs SRAEXS ARG FEAE FEBEAT Al 1, /X 30(3.5) F ik
BEHEAT BN . & T = (1)l px p (R FRAERE, HoR 125 F 10 0 2 4 e T
0. #FEO . SHT K /rPAEINT

O , o Sii , Si T , T
0= , S= , T= , i=12,...p  (3.6)
0:", Oii s/ , Sii T[’, 0

HHL 0= (0,002, Oier, Our -, B, ) FIREIERENE © 551 BT 0T £ 78 227
YRR, 0 KR @ WA AN TR, 00N BRI O [
TR BITE R R BRI (p—1)x(p—1) ARG, [HEEATAR, s 0 400

15
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B S FIAERE T S 2k 0038 N TE2E, sl o 40 BIRHBRE S FIAERE T 4 i 5110
FAER 1 TCR BRI IR, S0 BT 43 A K R AR S RSB RE T (%5 1 47 RIS
FITERIEAEI (p—1)x(p—1) HEFEHE .

RIEXG WML, 0 FHiFIHEAE M EAUTIER
p(ﬂi,gﬁ |@:,T,Y, A, /12)0C (&'i -66'6 )%
1 (3.7)
X exp {—5[01'H10i +25i0+ (Sii + il)@'i:'} ,

H, H.=2hdiag[ti/(ti-1)] . N THEITHE, TEXNTEHTEL. &

n=0:, k=0i—- 00:'0. .

p(q,fc|@,~,~,T,Y,/11,/12)oc1czexp(— Sﬁ_z'_/h Kj

1 (3.8)
X exp {—E[q'(HT + (Sii+ M )@iil)n+2s{r]]} ,
MR 0(3.8) T LAS 2] i A x 1R 250 Al
10T, Y, 2, )2 ~ N(-0s:, Q). (3.9)
K| @i, T,Y, }i, Jo ~ Gamma(gﬂ, S"’;l‘j, (3.10)

He, Q={(si+A)@"+H:" o 4R(3.9)F(3.10)85 45— UHT LU 5t At
B20 =g 0=y FOi=rx+0/0:'0 , XFWRETF T H—UIEA R R
O Wi %), HHE p RIS 58 R — O FEHE B @ mik AR [EIB, 3R ii—
W B T EREZ=0" o BbAl, x>0 fRIE T A5 A @ (1 1E & M
(WangB, 2012).

X FEERES S e, HIRAEEH S DU s (Li A1 Linl4, 2010)2846L,
1/ (5 — 1) (K12 5 0 3 A 0 L M 75 97 43, B

2
#~IG L’i_l , (3.11)
(75 -1) 272165 2%

grbERTA, RPE E3.5)-A(3.11), #—PK BCEN A 43 Gibbs KA+
MEENITNEE 1.

16
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B 1 43 Gibbs H.32:
B WTHUGER, AEMEiEe " eMmt . Y,
T4z

1: fori=12,...,p, BATNHIPEN, BRI
(a) WIG.6), XMHEEO . ST HTHYAEE,
(b) MRAENXB.9MK(3.10), KFAEEE g MK .
(c) EHEROY = 0 =9y M0 =x+0"60 0" .;
20 XFi<jit, May ~1G(/11 /222165, 4 /2/12)%1%?%@ aj >, BT =1/ai)+1 o3
Wl 0Vem, V¥

3. 3 FETI S MAIERE

b P 25 X B R v A 5 S B R AR R R IR R AR S B 5
2 I e R A EE 1 BR AR 22 596 DU 4l vH(Li A1 Lin4, 2010), =3 f H
A SMIAE XS] S50 4 A o 3E4T 1% £ (Zou AT Hastiel*!, 2005; Bernardinil®/%%,
2021; Kovacs 5%, 2021). (HF2XS T DUH-HrHESE N B0 5 22 3 R R R B, i
F UL P Al 5 35 AN 58 4 DU i 75 . T2 DU ] Tasso A H L S T
i o 58 4 1 DU 3 20 A D7 V6 15 T 2 B0 AT A TF (WangB, 2012) . R4 50
(3.1), MG HH C HA LRI TR

C:LHFFHENwﬂbJ”}p{EW(&y%ﬂd@, (3.12)

»

AfPlERE R, G 12 HEAE £ C IERA TR IE R AT & 40
W 2o DNT RERS M S PE S 56 o A R 4 R Ao HEAT SRAE TT LB RE 5 20 (3.2) F
(3.3) MR 7 0K FUYE AL 3 50 C #EIH (WangP, 2012). RIE, XFFETTS5
A 2 %5 5 DA S

p(/h,iz ) s CH Gamma (a;,l, L )H Gamma(a;a, Jips ), (3.13)

i<j i<j

W FRGI)FHESH, HEHa=1+ ar=001%p Al fu=p.=001, H
H p FURERERE RO AESE . MRIE(3.1) S a3 13) T AA3 B 2% A J5 56

M| 72,0 ~ Gamma(m‘ +@, B +M}

2 (3.14)

2| 4,0 ~ Gamma (0(/12, P +||0||z),

17
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Hrf, 0 ={05 )i FEFERERE @ - =il 4 AR f L ou s P AL S 17 .

3. 4 {RBI Y

By 22 5 AR 2 B2 A2 ) BAHE PR B 7 22 AR B DA B ORG B B AT 2 A
TR SR o T A T 25 5 mT LA il Stein 53 2% BRBCHEAT VR . 45 78 B
HERME X =0", HRIE Laurent] (2012), Stein $ 5 sk E 7] LK R N

L(2.2)=t(2x")-log {det(fz-' )}—p, (3.15)

o, O MR X M. BAh, WangPl2012)H Hixt T B 45 2 5
P B8 09 PF Al AT LA S 5 42 BT 43 58 &R 21 (Matthews Correlation Coefficients ,
MCC)(Fan 2517, 2009). H5E A

— TPxTN — FPxFN (3.16)

J(TP+EP)(TP+FN)(IN + FP)(IN +FN )’
Hrp, TP RYEPMESE, WWWE S SEPMEIA N FRHE; TN NEREE
&, HIPE S EPrE N EREE; FPoAMMMEEE, WWNEANE. %L
PRENEREE; FN NEAEEE, BITOIME RE . SEhREA AT E.
HTHENEET TP, TN . FPFFN, MCC % #\ N& — R~ i 7 3%
X MCC, HEBRR, Ui B 70 R R Ry, BV O () SR OBk T o RIS AR
3% Fan 2507(2009), *FF & B IS0, WH 0 <107 M4 (05 =0} .

3.5 1REVRRR

B LA EIEFE ST ED, HIEMN lasso B H A SCAD K Oracle 4 i
(Zoul*", 2006){H /&%t F i 4k Hidhs 1) A R B Z Ao P 5t AR AL RS AR 1 1Y) Ak 3
BRSNS R4 1 1) [ (Zou AT Hastiel®!, 2005){H AN & Oracle 1 . 1 F &
NSRRI AR A8 T R A, 7R AR LR ) R T T LT AR S, KR
Pm T A REEA K PERE(Zou AT Zhang™, 2009). A% f& 45 T8 15 0 B o 1 45
ANEXHTE R 0 AFRIIETT S H M ko F BCEN BZUHE % BACEN F7,

R4 0GB DAEN(3.13), BCEN #R H A A2, 11) 2L A BERYE AL 5 £
772\, [FFf BACEN B 45 kG FEHEBE @ M AEXT At — AN B A K
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p(x) =/ 2exp(=A x| - Jox) (BN SE 3 EN (x| 4, o)
p(»10)=N(y0,0"), i=12,...n

] 2 Ji
p(@14,22,2)=Cp, , [ T{EN (03] 4i, 2.3 )} {Exp( 2}}1&%(3.17)

i<j i=1

p(a,22|2) C{zl,b,z}HGamma (a, B )Gamma (e, B ),

i<j

Horb, av={huio~ Ao = oy A= {53 50 Ro0s ROKE FERE B A X F o0 3
Fxt AT RGBSR SH, 0 HX T A0 AL T RIS, 4
EVAMEA 1o p(a, k| 2) NETTSEA R L WEE S0 ARIERG.17)0T
DL 7530 2500 2% A1 IR 5

20,2210, [ [{EN (63| Ay, i )} Gamma(a, B ) Gamma (a2, 3 )

i<j
XH{EXP(&H |_j}I@eM .
i=1

Horp, MO E B Coanny TEVH B IR IR RS 7o AR, 76303 18) A B
HRE O WA MG RS T T ARMES S8 Fik, X TR
i<j, EWBE A Joy BAEAFIR RN 546

A | 72,605 ~ Gamma (a +1, B +|6;
Jai | M, 05 ~ Gamma (e, o +67 ),
WRAEM S AR, 24 65 BUNN 2R 3] — MR IE T S8 A A Lo
RZIFER e AR, AT BRARSEER 73 A (16 2 H00) 0y 1RGN, ST S50 4 A
Ja Xt 0y HE RN, RGBS L T L BN /N (WangB), 2012). KX+
BACEN HIEESHEE N =001, 02=0.005%p M gi=p=10", Hrhp ok
JEHE R 4R

(3.18)

)

(3.19)
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4. QIR R 75 2 58 R LR E 1 B F S AR B

AREA AL VT HE 22N Wk Br 2 B 1 BCEN A1 BACEN 5 CFA 44
A, SN CFA Bk Z 5 Z M FE A AR 5 5 280k, DLk, 1I83MB K
CFA PRI 250 . 3T CFA J77ETE 7 M sEBr B i s et 5 s PR B Y.

4.1 DIRTRRTED 75 258 M3 IE 4 B F o iR BU R A2

N T HE— B TE CFA B B I I AT 58, % F80KF BCEN #5741 5 CFA
Zidy . MAERG.D), S EAEE O RN C R AN SEL EN (x| A, ), F
JeI AN

p(@|4,72)=D"T] {EN (051 4. 2 )}f[ {EXP(&-,- | %j}zzew . @)

Hor, DAMTGAHE S dhhh, R 2U(3.2) 5033k 3 e e B Ho IRy
AR BEIR A 0 o ot 0 BEAERE © 19 1 = A 70 R AT AL BT 1) B 0 = (O )iy FOTES
FERES Mt = (15)i) BA UL TS AL 5 5 PR 2L

~ ~ 227 07 ( 2kt
0|7, % )=B:" d - ’
p(01.2. %) H{ 2n(w_l)exp{ 2[@_%}

<J
v () A
X H {5‘ exp (— 519,-,- j} Too (4.2)

1 2
p(t] /ll,iz)océrHrij 2exp (—%%m}

i<j

R, % CFA A B 22 RS BE R B S 4E 20 A1 p(O | Y, @, p, A, D, T, 1, 12) 3
1T/ 8t Gibbs KFERT e 47 LR L U1 43 i (Pan 5021, 2017)

PO|Y,Q,&1,0,70)c (Y| 2,EO)p(O)| 7, 4, )

(6} exp| - 31r(56)|

XH 20T ox _@(2/&@) (4.3)
i< 27T(Tij—1) P 2 \w—1

20
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Hr, §= z;(yi —pi—Ao)(yi— pu—Aw) « B = 0, i=0:-00:'0 . i
BCEN #8443 Bt Gibbs KA, A LA E

i10:i,Y,Q,&, 7,5, ) ~ N(-Ds, D),

i 50 (44)
7100 Y, Q& 1,k ) ~ Gamma(gﬂ, S ”lj,

2
He, D={Gi+Mm0'+H:" . RN, WIHEREGHHLER, WTLED 6 =i i
0i =k +0/07'0 . AR T EREY =07, TitT CFA PiIHAMhSH
p~ A @ Mo RYS Lee(2007)F1 Pan 2£521(2017) 4 A
p~N(uo,Huw), Aj~N(Aj, Hoj), ®~Wishart(R,p), (4.5)
Hrr, A RAWE 1T, pos Aoj Al po LK IESEFRE Hu < Hoj 71 RS
B, HAEMRE SRS B4 . X T DU U7 22 59 N 36 0F 44 5 7 43 17 (Bayesian
covariance elastic net Confirmatory factor analysis, BCENCFA) 7Y o [ 78 75 N &
ZH c SIS E A L SRR A 5 G ADMKG I3 B,
AT I 3TN
o | Y, p, A, B, ~ N((df‘ s APA) AP (3 - ) (&7 + APA)’ ) (4.6)

-1

,u|Y,.Q,A,¢,Y’~N((H”01+nY’1 )_1(‘I”IV+H;,uo), (H,) +n¥") ) (4.7)

PY,Q,u, A, D, T, ) ~ \@\3 exp [—%w(&é)}

2 2T éijz EZﬂz rij)
X ——exp|—— 4.8
1;[{ 27T(Tij—1) p{ 2 Lz —1 48

2 A A~
X —exp| ——0i ]NE +
i4{2 p( 2 ]}@M
.*71

A, 2,4, A;,DW~ N(('P, 0 +H,\) (VY +H)Av ) (¥ 02 + H)) )

(4.9)
DY, 2,u,AY~IW(QQ +R \n+p), (4.10)

He, v= Z;(yi ~Aw), Vi =yi—w W'y, 2y pu; 000Ny g L5

P NTCRIGIRE, HEY ICR vi=yi—w —yw Wi (v — ps— Aja@)
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BeJa, ARYEE %A 598 43 4, BCENCFA J#id Gibbs SKAE SIS HUG 1T

4.2 TBIREF

AR SR — AN B Th AR . DU TRE AL R, RS B S 5
% J& (Highest Posterior Density, HPD)IX [B] Xl t1 25 1) AN € P 317 518 (Chen
I Shao, 1999). F:H1100(1-0)% [¥] HPD [X il 5 3L M R(6a) = {x: p(x|¥) > o}
p(x|¥Y) NG 0u AR IEL, B P(xeR(6e))>1—a . ZHAH HPD X
[B) BEAT A R BT, @ MCMC J7 VR B R A I BAS X 8] P 4% 1 0,
WA 0 A B3 XA, fFEMZEEIATHIR . A% EEHmEE
X 18] 0.95 7/K-F-15 %] HPD [X [f]

4. 3 IRRIRLG

4. 3. 1Gibbs RAFRGUCEER IS

f ] Gibbs RAFFSFHEAT RAERS, 9 1 IRIERFEGIR UERATE, 0 2 RK
PR AR B R AR BERE S IS, S 18 Pan %5032(2017), 2 f8 I I V8 7E JURE 4 0k
¥ (potential scale reduction factor, PSRF, Gelman 1 Rubin!'®, 1992)#] iy
BCENCFA S5l it «

XITARMZSHE, hEE U YIIGE BT Gibbs KAEAFH m 5% /K AT K
B & RRE i SR Y RAREESE j IS ZIFPRA, i=12,....m, j=12,...,n.
A

B=—"-%" (G-,
m-1 @.11)

1 m
W ZZZi:lSiZ 5

b, BREEM T Z. WREANTE. (=U/my, & ABEHE,

G=1/nY & M S =1/(n=-1)" (&~&)" 43l B 9 329 i R RE 79 7 2%
6, PSRF Giit &ML
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JR= =118 (4.12)
n nWw

UG SR BN 12 0, MRy SN T AR 0] e D08, Tlnt
SEGATA

4. 3.2 HENUESMERE

XF - CFA F 8L (I 3E IR, 385 R F 5 3 T p {H (Posterior Predictive P-
Value, PPp, Gelman %25, 1996)#471Ffti. Scheines Z£P%1(1999)F1 Leel231(2007)
487 PPp (X SEM BN AR BE I & . Pan Z5B2(2017) 4 HAE N — b w4t
THESR VA BN CFA BB HUARE . 2 PPp {EAE 0.5 FEUTEy, A AR A4
EEE U

4. 4 2B R

%8 3] BCENCFA fEBEAT B 106 £ 5 S8 THIN X T3 22 HORS B
FCRIR T TAHFRES S5 AR b o X TCEESTE SN TS R — e TR
M5 SRR, (A I 2 B =2 X Al i 1% D0 A k. BRIk, 28 B BACEN #AY &5
CFA 45 & $& H DLW 3 53 2 W J7 22 3 ) 56 40F 14 5 43 #T (Bayesian Adaptive
Covariance Elastic Net Confirmatory Factor Analysis, BACENCFA)EL#!, #t—
$& T+ CFA MR ALE S 5 28 fhth I Re 7. AR4E 3.5 5 $2 tH 1% BACEN #4Y,
WX T CFA 5k 2 (WA B2 55 B o & S JE X /i oo &= 6 A [R50 I 58 56
EN(Oy | g, 22i) « HRAEI(3.17), BACENCFA #R 55 46 1F J5 36 A
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o |V, 4, A, D, ~ N((qs1 + APA) AP (3 - ), (07 + APA)’ )

-1

nY, N0 ~ N((H;j +n®) (P H ) (H, +n )_1 )

P, Q, A, B, T,k Ao, )~ ‘@‘2 exp {—%w(m)}

XH 2 02,iiTij ox _@ 2 )0.ij Tij
i |\ 27 (7 1) PIm5 7 —1

A Y, Q4 A, ~ N((q/,*lsng cHY) (P v Ay ) (02 + B )

DY, 2uAY~IW(QQ" +R, . n+p),
(4.13)

Hor, IS8 a0 M L B4 G 56 A 244 5 56 0 A 5 30(3.18) F1 2(3.19) 2%
e M ATCERMMSE A= )2 BB EMN =1, RI\RG.11), HIERIR
KIIVELE R ESH t = {15 }ie) RISAT IR W50 41 K

T
Lo 2 Lt (4.14)
(zs—1) 272 |65 2204

I 4.13)MK(4.14), 23 T % BACENCFA (15 Z W 7 Z5HE Y =0
i1, T H RS E M 110 5 BCENCFA A1
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5. B{EIERL

N TS P S B Rl CFA AR 1 285 il it BRI R I RE ), A5 E
ML U AR L S5 B ) BCLCFA J7VAREAT X EE, AR IR BB A Rt

5.1 =B E

5.1. 1 &4 1

ANTHRE T 3 DAFERER, JFladx 3 MR LUK 3 F CFA J5ik4E
AFYERE N RIS HIRERHOR . i TR R 2 2% B 2 XA A 1w R ) 1k 7 AR R
i, P AE DS 7 BRSO S BN 15 DL (Marsh281, 1998). [Alth, Ay
FIT=5 81 CFA BR300 09 2 A7 10 25 4 (A1 20 A2 AN 4 (A1~ 40 AL E A
Mo N AT RN 3 MR
WA 1 e NS ER p=10, WEKTHg=2. ZHEPEEAUNEN

s 10141400 0 0 0 0 D o o
00 0 0 0142482402 M02) - h1 ho

Hrp, 110 RNEEME, H

wii 0 0 0 0 wie O 0 0 0
0 w2 0 0 0 0 w27 0 0 0
0 0 wiz 0 wis 0 0 0 0 0
0 0 0 was 0 0 0 0 0 0
W _ 0 0 ws3 0 Wss 0 0 0 0
wer 0 0 0 0 wee 0O 0 0 0
0 w12 0 0 0 0 wir 0 0 0
0 0 0 0 0 0 0 wss 0 Ws,10
0 0 0 0 0 0 0 0 woo 0
0 0 0 0 0 0 0 wios 0 W10,10
XTI, HEMSHIALEN: p=(w, p,...,1m0)" =(0.5,0.5,...,0.5)" ;

bi=A2=41=08 , bi=ki=22=05, Ai1=42=03; di=¢o=1,
b2=¢1=03; w,; =036, j=1,26,78, w;,;=05, j=3,4509,10, XfT#
T EZFEREAEXT M TCER wis =wer =wa7 =wr2 =wss =wss =y =pis = 0.3 o 1%

M8 T Pan Z£B2(2017) IR
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BA 2 RE M ER p=20, WIEFRTH g=4. BRSNS HNHE
BEN: p=(w, ..., 10) =(0.5,05,...,0.5)" ; Ja=A2=Ans=Aa=08,
Asi = Ao = Ais3 = Jooa = 0.4 ,
Aag = Aso = Aiss = Jisa = g =Moo = s = Ao = 0.6 ;

¢i=1, j=1,23,4, ¢;=03, i#j;: y;; =06, j=12,..20. XTWHI%E
FERE AR LR wiy =y =036, i=3,5,6,7,10,11, j=6,10,9,15,13,16 -
Fea PR EE R

1 A e Aog 0 0 0 0 0 0 0 0 0
A = 0 0 0 1 A2y - Aoz 0 0 0 0 0 0
1o 0 - 0 0 0 - 0 1 s - Aoz 0 0 - 0

0 0 0 0 0 0 0 0 0 1 As2a - Ad04

B 3 MR B ER p=40, BERTH g=4. BAPRLEHNSHILLE
BN u=(w, ..., )" =(0.5,0.5,...,0.5)" + K FBE T EAT Ao+ Awon
Aiv203 M Aissoa, B RARIDHINI=2,7 i=3,49. i=510Fi=6,8F, XFM
B 45 € At = Amo2 = Ais2oz =Aivsoa 70 Al 0.8 v 0.6+ 04 Al 05: ¢,=1,
J=1,234. ¢,;,=03, i#j;: y,; =06, j=12,...40. %T W5 ZHEE T
3 X MH T F wi=w.=04 ,  i=6,7,81519,252836,37,40 ,
j=5,4,510,11,1,25,20,33,13 + i, =y, =03 , i=4,12,20,30,32,33,34 ,

7=2,10,15,4,6,30,2 . HIMHFELEA

1 Aot - Aog 0 0 0 0 0 0 0 0 0
A = 0 0 0 1 A2 - Aoz 0 0 0 0 0 0
o 0o - 0 0 0 - 0 1 s - Aoz 0 0 o0

0 0 0 0 0 0 0 0 0 1 Asoa -e- A40.4

5.1. 2 &4 2

AN ARG IG BT 4T H A 2 Tl CFA J7 35560 Wk 2 B 5 22 S e vh 250 1F fR) JE 2 000
R A 88 77 . R PE Pan ZEBUQOI) LT R, % &E p=10. BENK T
g=2, HIBMHELEAEEGLLITEH

s 1A A0 0 0 0 0 D 1 P
00 0 0 01Aokadadioz) |\ oo

[, IRZEED T ZHEFE AR ITCR pos My NAEETTR, H
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wii 0 0 0 0 vie 0 0 0 0

0 w22 0 0 0 0 w21 0 0 0

0 0 vz 0 0 0 0 0 0 0

0 0 0 was 0 0 0 0 0 0
W 0 0 0 0 wss 0 0 0 0 0

wer 0 0 0 0 weo O 0 0 0

0 w12 0 0 0 0 w11 0 0 0

0 0 0 0 0 0 0 wss 0 0

0 0 0 0 0 0 0 0 woo 0

0 0 0 0 0 0 0 0 0 W10,10

Horr, B8 4m BUE 8 {0.5,0.8) « AT 5 Z HUE 7 {0.3,0.7) « BRZETH
ZHUE 4 {0.0,0.3,0.7} »

5.1.31%#1 3

1T CFA I8 £ 45 78 B A R I 2 BEAT P4 (B o TN T 47 72 28 A
G, X SR B AT e S B R B AL S . AN T ARYE Pan 552(2017) AT i
2 I T A % BCENCFA 1 BACENCFA #EATKE:, 45 70 75 B R gl 415 3% 5 5
I P AR AR . HR4E Pan ZE02(2017) BRI 78, 7842 BRE A 89 n BB
EmT, BRI A" A DL 451

. (1 08 08 0 0 0
A" =
0 & 0 1 08 08

b, ARE 2 2T 1A 2 IR SCERAT, HBAT 250N 0.8 A1 oo [N
Zo2 VBB 53 3N {222 =0.3,n =250} « {42 =0.3,n=500} « {42 =0.8,n=250}
{222 =0.8,n=500} o FRFEEWTTZHIEY MERBOVN AR AN, E£0HTE
AR S P A S SR (R BT A, LA DU R 454

’ 1 A A1 0 0 0
AT =
0 0 0 1 Aso oo

5.2 VHM&IERR

X RLE 3 AR, RS E R BT 100 OBIEAETS,  Hi R UL, AR
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Jl—HFEA R n =500 AR SE . X TR RBEE T Gibbs SRAEZEAT 10000 R
B, JEHERT 5000 YRR RN & 51 . RIS, JEIE 5 e bR B2 R
BEAT V-G, LRBOR R CFA J5vE IR . 1X 5 TR AR5 H A i 2 (bias)«  brifEiR
(Standard Error, SE). 375 #R % % (Root Mean Squared Error, RMSE). Stein i
KUK MCCo Horr, 1 3 Biebr A vh A THE R ZE o b vh 3 (8 I s DA
FATHE S BESHEZ A3 2, H T4 SRSt ae: rhoeh 5 28 i A7 2 804l
TR, TG 2 TG bs F F OIS ) D 100t T A5 2 10 B 7 28 R R AR A o DA B K
HheT.

5. 3% R0

5.3.1 1 RS

T AT BOE BRI, B 2 FIBERY 3, d#id bias. SE A1 RMSE fu4 3
P 0 BSE R TE . O T SE N B R s LR 3 RO AR I, AR
PRI A R, AR OE B SHE AN 0 IR S8 Nl A bR, it
HASEIN 3 e br sl RAE AR, 153

) W /\RL&/ N AL
et LA  //*\\\WWVQﬁ§

I

00125~

' [
g::” //\ / \// \ / ) CFAI:SSE\
:EJUDDEU' - - / : /\\/ = . \/\\ \ / _:- EEESN
0.0025 - Mk—“\-.\://:\*/d\k_: frf o NV 1 i . et “) -

0.20- [
0.15- / / =
=
3 @
/ o] . f
0.10- / \/
/4 ~ P >
/ — Nl
005 e iR ke a . / b = F . o s =
25 50 75 160 2 4 8 8 10 15 20 25 EY) 5 1
parameter

K51 A 1 Adit4E

28



N L T e 2 A7 S DU B ) 5 22 58 WS R F) 35 E VR AL 5 20 B i

CFAModel

CFAModel

~== BACEN

parameter

Kl 5.3 B 3l R

RAEE 5.1-5.3 &5 FmT s, EFxF CFA BEALH (AREE I o, 3 Bl T
SERARE BT, ERCE R 3 MEBI R 3 BRI T A ROF R R E], A
VT RS FE I A B R RGN R AR A EEXT B Faa A, PIRP R B IE R
D3GRl v S5 R AR ARALL, [ B 5 A2 & i3S i BCENCFA K SE AT RMSE 45
RERE AL T BCLCFA, 1 BACENCFA 7E 3 MRS [ BIR 6 R B R Bl T
RAFRIVERE, IR T A4 PR 3%, BACENCFA S infase, Hlitrs b
WiEs EPAHEER T 2, SRR 1R 2 (gE R, 4B RO e 3
FhOTVE B T RE FE 3 B N R, Tont LU A 2 RBE AL 3 (4h 1, AR 3 N Jf
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WA ZEAS T PR KBS0, [ AR 3 #0076 B BACENCFA K H
VTR L de e ATV s BEXTTRZE W) 7 ZEE e W, Rl & R 1 A T 1 4
SRR AL S I Z kT 45 5, BACENCFA [l tH45 A T 53 41
PIF TR T AR e, AR AR AR R R T v

R AR A B X T 3 AR R AR R (S B AT PG AT, XIS AR
TRAE TR 22 1) 77 22 90 FE AR (M S U T BB 08 & N . [RE, O T A R B e 1)
TRZE VN7 ZE R BRI S HUS TRV S B 00 45 T T VPG . 5 REIEI Stein 5128
MCC #E—#5 X 5k 2 W 7 2250 BEHEAT X4 B 20 4, ER#R 3 B CFA 7k itk g, X
FAATRE 1 3 AR 100 ARG 1) Stein 157 2 45 5 (1) v A7 FORI X 9L A b v
ZWER 5.1 fin

% 5.1 Stein k453

Stein 51 2% M1 M2 M3

BCLCFA 1.0520(0.6752) 1.3789(0.5191) 1.0349(0.4803)
BCENCFA 1.1102(0.5137) 1.3467(0.4497) 1.0604(0.4849)
BACENCFA 0.0981(0.2815) 0.0952(0.0411) 0.3327(0.1665)

TE: M7 “M27 R “M3” i R R 1 AR 2 FIREA 3

o TR (25 ST R (I VEAY . 38id MCC #HTR R . X T MCC, 15313k
B TR U8 BB 0 SR R R T . 38 5.2 45 T 100 REBLHLREE ) MCC fEME

#£ 52 MCC 453

MCC(%) M1 M2 M3
BCLCFA 90.30 86.25 87.29
BCENCFA 90.71 86.41 87.60
BACENCFA 98.69 99.12 97.39

M 5.1 FT5L, HEE DT Z R R M B FERS, BCLCFA 1 BCENCFA
TEXTHE BRI RS IR E B 2. MR Stein #5128 AR #EZ, BCENCFA
X L R FR Ak 72 WD 7 ZEFE R B 2 B i v 2440 T BCLCFA . 1ff BACENCFA K Stein
PR RN R ER T AWM ITERGE R, R, WES2 05,
BACENCFA ¥ 73 KRR EAR T S A A 7%

L LRI, TN, 1 3 AN Bt AN AR SE XA B T R
A8 2SS M 0 K I CFA #57, BACENCFA RHLH T R IFHGE, 1
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BCLCFA 1 BCENCFA %A

5.3. 211 2 R

e

N 7 ¥ 5% BCENCFA F11 BACENCFA % T & 35 5% 2 P 77 2 [0 B 1 FUAS [6) 175
TR PM TR 2 5, RIEAT S B2, BRI mEkT 7 12 B
R T AT E AR AR =W 5 200, HARBIF A R R ATR

K 5.3 WEREITZ RS

BCLCFA BCENCFA BACENCFA

At T BREWITE  Ratel Rate2  Ratel Rate2  Ratel Rate2
0.5 0.3 0.3 0.95 0.99 0.95 1 0.71 1
0.5 0.3 0.7 1 1 1 1 1 1

0.5 0.7 0.3 0.8 1 0.86 1 0.18 0.97
0.5 0.7 0.7 1 1 1 1 0.92 1
0.8 0.3 0.3 0.99 0.94 0.97 1 0.97 1
0.8 0.3 0.7 1 1 1 1 1 1

0.8 0.7 0.3 0.92 0.99 0.9 0.98 0.81 0.99
0.8 0.7 0.7 1 1 1 1 1 1
0.5 0.3 0 — — — — — —
0.5 0.7 0 — — — — — —
0.8 0.3 0 — — — — — —
0.8 0.7 0 — — — — — —

TE: “Ratel”™ 9 e B REEUBAIRE “Rate2” N wa7 B 2 DB/

R 5.3 L5 F ] M1, BCLCFA 1 BCENCFA 7 5% 22 iy 5 22 550 /N i R
T RE ) BERLES T ik ZE W 7 ZE UKW O . 111 BACENCFA X T-5% 72 ¥ J5 72 (111
il 8 7D AE R -3t 5 R ZE W 7 ZE NI AN REEAT A RLAR . A, R TR A
FRZE W7 ZEFERE Al T 45 HE T Stein #5128 A1 MCC #EATXT L, 4136 5.4 1L 5.5
HIN

X 5.4 154, 2Stein 172 45 R

K18 HrthyzE wEhTZE BCLCFA BCENCFA BACENCFA
0.5 0.3 0.3 0.0860(0.0370)  0.0943(0.0309)  0.0847(0.0480)
0.5 0.3 0.7 0.1880(0.0557)  0.1938(0.0579)  0.0693(0.0478)
0.5 0.7 0.3 0.0691(0.0438)  0.0731(0.0441)  0.1519(0.1311)
0.5 0.7 0.7 0.1095(0.1374)  0.1041(0.1183)  0.0542(0.2135)
0.8 0.3 0.3 0.0579(0.0329)  0.0544(0.0302)  0.0479(0.0328)
0.8 0.3 0.7 0.1105(0.0604)  0.1156(0.0529)  0.0508(0.0591)
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0.8 0.7 0.3 0.0367(0.0300)  0.0388(0.0351)  0.0470(0.0472)
0.8 0.7 0.7 0.0667(0.0498)  0.0613(0.0477)  0.0409(0.0212)
0.5 0.3 0 0.0685(0.0267)  0.0713(0.0274)  0.0585(0.0383)
0.5 0.7 0 0.0519(0.0279)  0.0454(0.0320)  0.0380(0.0424)
0.8 0.3 0 0.0479(0.0193)  0.0474(0.0190)  0.0451(0.0198)
0.8 0.7 0 0.0304(0.0158)  0.0266(0.0137)  0.0338(0.0182)
#* 5.5 B 2MCC 25
IR~ At g2 sREWT % BCLCFA BCENCFA  BACENCFA
0.5 0.3 0.3 0.9796 0.9815 0.9739
0.5 0.3 0.7 0.9667 0.9565 0.9877
0.5 0.7 0.3 0.9785 0.9785 0.9261
0.5 0.7 0.7 0.9357 0.9396 0.9862
0.8 0.3 0.3 0.9864 0.9893 0.9975
0.8 0.3 0.7 0.9778 0.974 0.9876
0.8 0.7 0.3 0.9916 0.989 0.983
0.8 0.7 0.7 0.9946 0.9913 0.9992
0.5 0.3 0 0.9807 0.9817 0.9961
0.5 0.7 0 0.9856 0.9858 0.999
0.8 0.3 0 0.9903 0.9903 0.999
0.8 0.7 0 0.9932 0.9951 0.9981

GEAER 54K 5.5 I RAT A, MERZE T ZBORE, BACENCFA ZAL
T RANHFN T TSR T R R X AR RS, 3 B VIR RCE IR

2R

5.3. 3B 3GERDR

) A2 AR VR HORLAE O I, R % ] — TR R DA () HoAth A2 B AR B i
(Pan %5621, 2017). HAEEREZA RS F-EAERN T FHHEREEAGEEN
REMTTZE. NI, XU B 7R 22 B 5 Z2 00 H B 3 ) SR B T ZE TR A IR

SR RSN e A B TE U REIRVE VESPSY SRV ETlE e

7N
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X?Ci.(:FA_I].&_25CI - XgBCLCFA_I].H_ZSO 5 X?CLCFA_0.3_5OD » XSBCLCFA_D.B_500 =
x4 oo x4 02 017 x4 0o 0 x4 027 028
X3 0o o 0 %3 0o 0 [ %3 0 0 0 %3

x2 0 006 003|002 x2 0 064 05 055 x2 0 012|004 005 X2 0 .n 069
xt{ofo|o|lo]|o x| 0 0 0 o0 o001 xt|o |0 |ofo|o0 xt/0 0|0 0 0

PP X o P

B R S a 0P x> o P a0 p > o P

£ PP f + PP f PP L PP

AL S

BCENCFA_0.3_250 BCENCFA_0.8_250 BCENCFA_0.3_500 BCENCFA_0.8_500
x5 0 x5 012 x5 0 x5 039
x4 0 0 x4 009 011 x4 0 0 x4 04 038
x3 0 0 0 x3 0 0 0 x3 0 0 0 X3 002 002 002
4 0 012 003 0.02 4 0 . 051 061 x2 0 024 009 017 X2 0.02 ...
x1 0 0 0 0 0 x1 0 0 0 001 0 x1 0 0 0 0 0 x1 0 0 001 0 001
FU U B FU FUG R FUg S
- BACENCFA 0.3 250, - BACENCFA 0.8 250 - BACENCFA 0.3 500, - BACENCFA 0.8 500,
x4 0 0 x4 005 002 x4 0 0 x4 004 005
x3 0 0 o x3 0 0 0 %3 0 0 001 X3 0.01 0 001
x2 0 003 0 001 x2 0 035 03 029 x2 0 003 002 001 x2 0 046 029 031
x1 0 o 0 0 . o x1 0 002 0 0 0 x1 0 006 O 0 0 x1 0 008 0 001 0
T PP bR PP e PP e

K 5.4 BRZE W7 2250 MR Tl 45

Hrr, x1~x6 7%t AR 1 B4R & 6, X EL 3 PG ILIOBLRL4E 5, 1525 T
HIL R R 2 R IRE N T ZE T poa v wos Flyae, H R was pasFlyseo [Fl
I, 2 Ao BUE R ECOR BORE AR B 08 I iny, S5 38 0k 22 0 7 22t L 1 0 4 1 o o 38
. £ 3 F779%H, BCENCFA 7EAR UM 2 2 T 30 AR A0 % 22 15 - BCLCFA,
117 BACENCFA FEASADI Sk 35 Tt 30 (0 4003 W SR I T S A A 7 1%

ZE LR, 4 L2 ERN 0 AbBERS, AR — @ fRE L STEkZE ) 7 %
TR A B . XS A B R T 7 ZEAE RS, RS AE e T b
B T R g A Y 254 15 A R
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6 S5 #ir

ARG I A S B, 12— 2P R 5 BCENCFA A1 BACENCFA J7 £ 1E
SR T 5 AR IR Bk B T R X L SISO )3 N

6. 1 BB 4B

6. 1. 1 BURRXA& 5]

NBTERE EFRIL . AASFIRI R I, WS — B G EE A . T
TAFEAME, NN Z 0] BRI e 3RS 2 % R . R, e BR 2
—AZ YRS, B R R AN [ SR AL O 3R AE 1) — 6 43 (Martin 2529,
2003). o, ByEREGRE —FPE B O BRI . Martin 25291 (2003) 45 H d BR B RE
s W ME & 4k A e 1.9A %1 BE J7 (a cognitive ability) s 2. 3% Sz M (an aesthetic
response); 3. 1514 ()47 4% 2 (an habitual behavior pattern); 4.5 4% #2511/
JF 51 (an emotion-related temperament trait); 5.~ Ff1Z&5 i (an attitude); 6.5 %} 5%
& 55575 #E HL #1 (a coping strategy or defense mechanism). 1H BRI AR KL —
AME RO ERAT Y, QiR fh B, AR — Rt ntE A e BR . Xk, Martin
S22 (2003) v 21 T OFH T 00 R el BR XU 5 L () v BR XU RS 7] % (Humor Styles
Questionnaire, HSQ). HSQ ik AR EMETT1E, N AYEFENT il BRR AT
M. 7E M M ERET,  JOKE R o R4 S B AN [ il BR XA 1T A il R
(Affiliative humor); 2. H FH 1 da BR (Self-enhancing humor); 3.1 M i&E A ) K4
ﬁmgwmmmmm;45&%M%Mﬁ@ﬁﬁﬂm@mmmo@ﬁ,ﬁﬁ¢
YERE R WE T 8 AN, 83 X L e T e IR RS AT VR . R — AN
&R, HAGEEMAER BV 25 703 RS . Chen Z8H4(2020)F H T 1%
7] 25 B R 56 T BT 135 43 38 IE P R 7 43 1 77 15 (Partially Confirmatory Factor
Analysis, PCFA)JPERE. UEAlh, HSQ BRI VIR 1.

AT BT A8 A HSQ = 3 19 £ 4 >k U5 T FF I ¥ %5 Open-Source Psychometrics
Project(https://openpsychometrics.org/). HSQ & 1 32 M6 H, HAKHH
B AR T — AN BRI . R 5 S e E R 7, Hop <17 %
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INFEEANF R, “27 RREHMAFR, “37 Rondirn, “47 RpaEHMEE,
“57 KonsealE. FN, HSQ LA 1071 46 88, X T IFRERE RN
FEMABRIAE, H “-17 IR,

StF HSQ BRSEHI T, EEERTE 40 2 UL R B S LA E S
B ZUETRTELE 90 LA B % . IbAh, BT TR I PN VR R B R R R S
(175 1o L B S B [ 2 X6 3 B CFA ik B AL B A S5 T = e e . (A
i, EM BB EE S, BT A I 503 S BUR VR A RS IREA . B
Jei» HRHE Martin 25291 (2003) 8138, X5 4% H BE T A0 HE

6.1. 2 HEEIERHHERE

1 15 3 1E & B At 15 84 (Kentucky Inventory of Mindfulness Skills, KIMS) Hi
Baer S5 21(2004) Fr 4 i, L H &% IE ST E . KIMS S35 T 39 4%
H, Baer 55 (2004)% H 730~ 4 NHEFE, 407 8 1.0 %2 (Observe) ; 2.4 &
(Describe); 3.7 & - #4750 (Act With Awareness); 4. A 111 34 W7 ) 32 52 (Accept
Without Judgment). %FT KIMS [FJEARNES, TEE 2.

X Jr A B KIMSS #5048 [R5 T 15 I 5l Open-Source Psychometrics
Project. B KM 5 MARAFERW TN, Hp “1” RRTEEAER, “27
FORBAR R, “37 RRhar, “47 RoRIEHIFER, “5” RRTEERFE. o
TRPERMBENEH “0” £,

St KIMS [R5 08T, 76 25 BR BT A SR R CEL ARG P 59138 T 1) S SR AfD ) i
FEFRI AR 517 S BARAE AR RS 3 BT REAS . IFARE Baer 55(2004) 1 @21,
X e R4S 4 AT AR PR

6.2 LR

6.2.1 HSQ &R 9

N1 P D B 2, % BT B S B A 2 I Chen 25 141(2020) H C-
step T B Rl 7 #ifmr, X EG 3 Ao vk ik B 5 S 8b b ae 1. X T
HSQ {125 R FLAL fEd it PPp EEAT VR4S . A, BCLCFA 1) PPp {H N
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0.4934. BCENCFA [/ PPp 18} 0.5126. BACENCFA [/ PPp 18} 0.4236. #H%%
THFEH &M, BACENCFA PG LERAK. thah, XT3 Fhorikin
Gibbs SKFE S8 i PSRF 1656, 753

nnnnnnnnnnnnnnnnnnnnnnnnnnn

K 6.1 PSRF W82 Wi

W 6.1 Fros e sk P 2 Wi I A 72 245 45 5 BCLCFA. BCENCFA F
BACENCFA ] PSRF 45 5. HE 6.1 ifLLE H, 3 kA 5000 (K 535 fE
L E 8k, H BCLCFA Fl BCENCFA W Sfs R # R, 1fi BACENCFA ik
SO BRI R 25— 28, 54 PPpEAIE 6.1 Z5 5, WA 3 Fhyixt T HSQ R AY
PUA SRR R T HSQ Bdla 78 3 FhJ5 ik I A 730 Al i 45 ik 6.1
BI%N

® 6.1 T Hpr A&

BCLCFA BCENCFA BACENCFA
F1 F2 F3 F4 F1 F2 F3 F4 F1 F2 F3 F4
1 0.652 0.659 0.654
5 0.593 0.599 0.591
9 0528 0.526 0.526
13 0575 0.578 0.578
17 0816 0.815 0.816
21 0717 0.717 0.772 -0.183
25 0.554 0.558 0.570
29 0459 0.458 0.546 -0.174
2 0.665 0.662 0.663
6 0.477 0.498 0.497
10 0.758 0.712 0.761
14 0.714 0.733 0.713
18 0.743 0.688 0.741
22 0.483 0.492 0.468
26 0.679 0.704 0.698
30 0.386 0.388 0.394
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11
15
19
23
27
31
4
8
12
16
20
24
28
32

0.278

0.607 0.625
0.530 0.533
0.492 0.496
0.691 0.688
0.430 0.267 0.433 0.270
0.560 0.563
0.560 0.554
0.663 0.669
0.603 0.604
0.758 0.754
0.653 0.654
0.613 0.612
0.724 0.718
0.391 0.42 -0.192
0.371 0.398 0.221
0.718 0.728

0.573
0.556
0.532
0.674
0.452
0.540
0.564
0.684

0.180

0.170

0.606
0.803
0.645
0.609
0.771
0.512
0.274
0.714

vE: “F1” A Affiliative humor; “F2” °4 Self-enhancing humor; “F3” & Aggressive

humor; “F4” >4 Self-defeating humor .

6.1 JE7n T HSQ #UHETE 3 M7 vE T MR T3 i th br AL 45 5 . iR 4
% 6.1 450 %1, BCLCFA 1 BCENCFA (1)K 73 ff &5 M2 A [F 1R, 39X 2 By
B RAE 1A RERIAS A, BRI T RER T FLAS%H 19 28158 X
fif o 17 BACENCFA W /=427 7 AN 2 2 10 22 XA, (B 3 R v If ok B 8UE
RIIAE Xt R 6.2 45 H T HSQ HIELE 3 Fh v IR 2 W 77 2296 B ) b
HEAAG T SME . ARk % DA HPD X [H]

£ 6.2 BE T EAM T4

BCLCFA

BCENCFA

BACENCFA

est

HPD

est

HPD

est

HPD

(6,5)
(13,6)
(16,15)
(18,10)
(19,6)
(19,11)
(20,8)
(22,16)
(24,4)
(25,13)
(25,24)
(28,3)
(28,26)
(28,27)

0.223(0.040)
0.101(0.044)
0.161(0.052)

0.098(0.043)
0.186(0.048)
0.307(0.053)
0.131(0.049)
0.154(0.045)
0.259(0.046)
-0.128(0.045)
0.160(0.047)
0.147(0.046)
0.143(0.046)

(0.143,0.297)
(0.012,0.188)
(0.053,0.256)

(0.015,0.180)
(0.097,0.281)
(0.201,0.407)
(0.030,0.225)
(0.063,0.237)
(0.165,0.346)
(-0.218,-0.042)
(0.068,0.249)
(0.051,0.232)
(0.053,0.230)

0.219(0.041)
0.097(0.045)
0.171(0.053)
0.284(0.050)
0.101(0.042)
0.184(0.047)
0.319(0.052)
0.147(0.047)
0.134(0.046)
0.256(0.046)
-0.129(0.044)

0.145(0.047)

(0.138,0.298)
(0.009,0.186)
(0.063,0.274)
(0.180,0.378)
(0.017,0.184)
(0.090,0.274)
(0.212,0.418)
(0.055,0.239)
(0.037,0.227)
(0.167,0.343)
(-0.217,-0.045)

(0.057,0.239)

0.219(0.041)

0.272(0.044)

(0.135,0.297)

(0.1

85,0.353)
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(29,5)
(29,22)
(29,24)
(30,6)

(30,13)
(31,22)
(32,24)

0.217(0.043)
0.080(0.045)
-0.129(0.045)
0.312(0.040)
0.128(0.045)
0.119(0.049)
0.134(0.048)

(0.131,0.299)
(-0.011,0.168)
(-0.216,-0.041)
(0.233,0.387)
(0.040,0.214)
(0.024,0.216)
(0.041,0.229)

0.215(0.045)
0.085(0.046)
-0.139(0.042)
0.305(0.041)
0.124(0.045)

(0.134,0.305)  0.217(0.046)
(-0.006,0.177)
(-0.219,-0.059)
(0.221,0.381)  0.315(0.041)
(0.034,0.210)

(0.123,0.303)

(0.233,0.396)

e BB TT ZAER T BN AR “est” RN THE .

MR 6.2 BB 2 W 77 Z2 4B XS M o & Ak vk 45 R AT &0, X T HSQ #idlE
BCLCFA J5 VA0 1 20 A~ 832 W% 2 ¥ J7 Z2 5. BCENCFA 1901 1 18 > & 3%
IR ZE T 7 22 0. BACENCFA IS IN T 4 AN B3 MR ZEE 1 J5 Z2 T

H T~ A8 S A AR 22 B 7 22 80T A5 Y 1 0L B 77 AR B2 0 (Chen 551,
2020). #5 AR 6.1 MK 6.2 4R, X T 8 mr 7B F bk 2 P J7 2 F R
BACENCFA 77 {38 TR B e i 4 i i) © 2808/ . 1 BCENCFA J7 7574k
TS 20 1 B #ifif 45849 5 BCLCFA 7B E BB B0 T, 4321 1 58 I g i) ik 22
o Z5ERE . Kk, XHF HSQ 4%, BACENCFA J5 L 2E L& i i 3143 % 5 hn
TV (R R L 54

6.2.2 KINS R 9%

KIMS [FIRERRA L 7300 (Chen 25141, 2020), FFxFEE 3 A7 ik R AL e %
52550 R . R KIMS Fdis & 4528, BCLCFA 1) PPp {4 0.5028.
BCENCFA [ PPp 1t & 0.5162. BACENCFA [f] PPp f &y 0.4824. [Ai, K 6.2
5 TR PSRF (HHG 6 45

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

nnnnnnnnnnnnnnnnnnnnnnnnnnnn

Kl 6.2 PSRF Y S 112 7 &
an &l 6.2 Fir 7 W Sk 12 Wi I 72 345 43 il 9 BCLCFA . BCENCFA Al
BACENCFA ] PSRF &5 5. HE 6.2 ifLLE H, 3 FiriE#EIEM 5000 K 535 fE
L F|Y s, H BCLCFA #ll BCENCFA W SIGH FEJE# 1,  [F]#F BACENCFA [
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SR B AR G 22— 2. g5 PPp (AN 6.2 4551, AN 3 FlJr ikt F KIMS (1
BRI A 45 B e R AP T KIMS BB TE 3 Fho7 ik T 0 B 7 2 4 8 45 SR
% 6.3 fin

% 6.3 R T8 45

BCLCFA BCENCFA BACENCFA

F1 F2 F3 F4 F1 F2 F3 F4 F1 F2 F3 F4

0.507 0.504 0.484
5 0.59% 0.606 0.568
9 0.586 0.633 0.590
13 0.569 0.564 0.534
17 0.583 0.569 0.552
21 0.731 0.737 0.721
25 0594 0.596 0.644
29 0.561 0.586 0.685
30 0.566 0.531 0.545
330525 0.572 0.659
37 0.546 0.540 0.546
39 0483 0.456 0.463
2 0.782 0.753 0.771
6 0.763 0.759 0.778
10 0.693 0.339  0.546 0.353 0.560
14 0.745 0.788 0.750
18 0.790 0.827 0.783
22 0.682 0.684 0.628 0.148
26 0.722 0.694 0.714
34 0.581 0.563 0.629
3 0.699 0.680 0.699
7 0.582 0.576 0.568
11 0.383 0.381 0.190 0.339
15 0.355 0.354 0.343
19 0.363 0.369 0.329
23 0.700 0.698 0.703
27 0.587 0.596 -0.156  0.671
31 0.484 0.479 0.477
35 0.755 0.753 0.743
38 0.513 0.540 0.467

0.638 0.626 0.666

8 0.241 -0.293 0277 -0.329 0.299
12 0.798 0.795 0.809
16 0.878 0.876 0.873
20 0.756 0.759 0.770
24 0.564 0.560 0.582
28 0.898 0.897 0.891
32 0.896 0.893 0.889
36 0.719 0.725 0.737

¥: “F1” N Observe items; “F2” N Describe items; “F3” AN Act With Awareness

items; “F4” A Accept Without Judgment items.
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MRYE R 6.3 [ AT 8T 55 58 ST G T 25

, BCLCFA ¥ H 28 X #4af

BCENCFA & W 142 X #4 B9 5 F1 5%, 1fi BACENCFA A 5 WA X #
firo HbAh, X5 KIMS B0 7% 2 B 77 ZA451H 45 R AR HE AL THIE . AnE 2
PLA HPD [X [A]7E3R 6.4 25 H

% 6.4 REWNTT EAGTHEE R
BCLCFA BCENCFA BACENCFA
est HPD est HPD est HPD
(5.1) 0.352(0.040)  (0.272,0.428)  0.359(0.042)  (0.276,0.437)  0.380(0.041)  (0.297,0.457)
(CAY) 0.094(0.043)  (0.005,0.172)
9.5) 0.140(0.042)  (0.057,0.224) 0.199(0.042)  (0.116,0.277)
9,8) -0.153(0.039) (-0.228,-0.073) -0.107(0.042) (-0.193,-0.031)
(1L7)  -0.187(0.046) (-0.277,-0.098) -0.198(0.047) (-0.289,-0.101) -0.218(0.047) (-0.304,-0.126)
(11,9 0.110(0.041)  (0.029,0.190)  0.113(0.044)  (0.026,0.198)
(12,4) 0.245(0.043)  (0.159,0.326)  0.245(0.043)  (0.160,0.329)
(13,7) 0.122(0.042)  (0.038,0.204)  0.112(0.043)  (0.031,0.197)
(13,9) 0.278(0.041)  (0.197,0.357)  0.279(0.042)  (0.192,0.355)  0.311(0.042)  (0.225,0.389)
(15,7) 0.151(0.047)  (0.060,0.243)  0.174(0.045)  (0.083,0.256)  0.184(0.048)  (0.090,0.278)
(15,10)  0.068(0.043)  (-0.021,0.149)  0.095(0.044)  (0.012,0.185)
(15,11) -0.066(0.045)  (-0.149,0.027)
(15,13)  0.171(0.043)  (0.083,0.249)  0.197(0.042)  (0.118,0.279)  0.163(0.040)  (0.085,0.241)
(18,14)  0.268(0.051)  (0.161,0.360) 0.285(0.048)  (0.189,0.374)
(19,4)  -0.028(0.033)  (-0.094,0.033)  -0.025(0.033)  (-0.091,0.037)
(19,7) 0.444(0.036)  (0.368,0.511)  0.448(0.038)  (0.372,0.523)  0.471(0.037)  (0.393,0.537)
(19,11)  -0.181(0.043)  (-0.267,-0.098)  -0.188(0.042) (-0.263,-0.099) -0.207(0.043) (-0.287,-0.120)
(19,13)  0.105(0.036)  (0.031,0.175)  0.152(0.041)  (0.069,0.231)  0.140(0.041)  (0.061,0.221)
(19,15)  0.165(0.046)  (0.079,0.264)  0.166(0.042)  (0.082,0.244)  0.200(0.044)  (0.112,0.286)
(20,8) 0.224(0.042)  (0.143,0.304)  0.187(0.045)  (0.096,0.273)
(20,17)  -0.113(0.044) (-0.198,-0.026) -0.133(0.045) (-0.221,-0.048)
(21,9) 0.176(0.049)  (0.076,0.269)
(21,13)  0.224(0.047)  (0.131,0.313)  0.232(0.047)  (0.138,0.322)  0.280(0.045)  (0.190,0.365)
(2L15)  0.099(0.048)  (0.005,0.200)  0.109(0.047)  (0.016,0.202)
(23,14)  0.185(0.045)  (0.098,0.275)  0.218(0.051)  (0.116,0.318)
(23,19) -0.044(0.043)  (-0.129,0.039)
(24.8) 0.155(0.043)  (0.071,0.239)  0.157(0.045)  (0.066,0.245)  0.153(0.044)  (0.070,0.241)
(24,20)  0.188(0.043)  (0.103,0.272)  0.191(0.046)  (0.102,0.280)
(27,11)  0.081(0.048)  (-0.015,0.174)  0.076(0.046)  (-0.018,0.162)
(27,15)  -0.201(0.046) (-0.288,-0.111) -0.216(0.044) (-0.306,-0.131) -0.217(0.044)  (-0.299,-0.126)
(29.3)  -0.118(0.047) (-0.207,-0.016) -0.107(0.046) (-0.209,-0.028)
(29,5) -0.090(0.045)  (-0.181,-0.005)
(29.9) -0.185(0.050)  (-0.284,-0.090)
(29,10)  0.175(0.050)  (0.077,0.273)  0.121(0.046)  (0.031,0.210)
(29.25)  0.2100.047)  (0.114,0.296)  0.222(0.046)  (0.131,0.310)
(30,2) 0.139(0.046)  (0.048,0.226)
(30.,8) -0.076(0.042)  (-0.162,0.003)
(30,17) 0.091(0.047)  (-0.004,0.179)
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(30,26)
(31,19)
(33,10)
(33,25)
(33,29)
(33,30)
(34,6)
(34,19)
(34,26)
(36,4)
(36,20)
(36,35)
(37.2)
(37.8)
(37.17)
(37,24)
(37.26)
(37,30)
(37.33)
(37,34)
(38,7)
(38,11)
(38,13)
(38,15)
(38,19)
(38,23)
(38,24)
(38,27)
(38,31)
(38,34)
(39,26)
(39,30)
(39,33)
(39,34)
(39,37)

0.232(0.047)
0.161(0.045)
0.197(0.047)

0.160(0.050)
0.109(0.038)
0.137(0.045)
0.185(0.040)
0.122(0.040)
0.220(0.046)
0.156(0.043)
-0.160(0.043)

-0.105(0.042)
0.174(0.044)
0.250(0.045)

0.444(0.037)
-0.179(0.046)
0.035(0.038)
0.191(0.048)
0.589(0.031)
-0.100(0.041)
-0.030(0.036)

0.073(0.039)
0.195(0.045)
0.186(0.047)

0.122(0.044)
0.264(0.044)

(0.137,0.321)
(0.073,0.246)
(0.106,0.290)

(0.066,0.259)
(0.037,0.187)
(0.047,0.223)
(0.106,0.263)
(0.042,0.196)
(0.123,0.305)
(0.071,0.238)

(-0.244,-0.074)

(-0.188,-0.022)
(0.086,0.260)
(0.160,0.334)

(0.367,0.513)
(-0.270,-0.091)
(-0.043,0.107)
(0.090,0.284)
(0.528,0.647)
(-0.185,-0.025)
(-0.102,0.038)

(-0.005,0.145)
(0.101,0.276)
(0.091,0.276)

(0.041,0.211)
(0.171,0.345)

0.152(0.046)

0.178(0.046)
0.166(0.045)
0.192(0.049)

0.171(0.045)
0.118(0.038)
0.174(0.045)
0.173(0.043)

0.218(0.048)
0.191(0.043)
-0.145(0.042)

-0.098(0.038)
0.236((0.044)
0.303(0.043)

0.088(0.040)
0.427(0.042)
-0.209(0.045)
0.094(0.042)
0.208(0.045)
0.588(0.031)
-0.147(0.046)
-0.041(0.034)
-0.142(0.039)

0.079(0.040)
0.238(0.047)
0.201(0.046)

0.148(0.042)
0.288(0.042)

(0.056,0.238)

(0.084,0.264)
(0.079,0.257)
(0.087,0.281)

(0.082,0.256)
(0.044,0.193)
(0.088,0.257)
(0.089,0.259)

(0.121,0.312)
(0.107,0.272)
(-0.224,-0.053)

(-0.172,-0.025)
(0.150,0.319)
(0.217,0.387)

(0.008,0.167)
(0.341,0.505)
(-0.295,-0.120)
(0.013,0.175)
(0.121,0.301)
(0.527,0.646)
(-0.238,-0.055)
(-0.108,0.024)
(-0.215,-0.064)

(0.001,0.158)
(0.145,0.328)
(0.107,0.289)

(0.064,0.230)
(0.202,0.366)

0.125(0.048)
0.074(0.039)

-0.157(0.049)

0.217(0.050)

-0.119(0.041)
0.047(0.046)

0.200(0.048)
0.313(0.045)
-0.075(0.050)

0.478(0.035)
-0.227(0.044)
0.081(0.042)
0.229(0.048)
0.608(0.028)

0.071(0.040)
0.217(0.047)
0.215(0.045)
-0.189(0.048)

0.298(0.043)

(0.026,0.214)
(-0.002,0.149)

(-0.250,-0.056)

(0.122,0.317)

(-0.196,-0.036)
(-0.048,0.130)

(0.108,0.296)
(0.222,0.401)
(-0.169,0.021)

(0.406,0.542)
(-0.313,-0.140)
(0.001,0.165)
(0.138,0.322)
(0.547,0.656)

(-0.008,0.150)
(0.120,0.305)
(0.122,0.296)

(-0.278,-0.091)

(0.213,0.382)

% 6.4 455 Bor, BCLCFA f 54 1i(7.29%) & & ¥ = 177 % . BCENCFA &
58 I0(7.83%) . E vk Z W 77 7% . BACENCFA A 40 17(5.40%) & F 7k 25 2. T
MRAE Pan SF Q01T T, ¥k 2 B 22 W 7 22 WU/ T-B% 22 10 07 22 U KUK 10%,
WA S By 75 ZE 6 B R W F, RO AY 5 SR B E . [, R ZE D 7 ZE 0K
T 10%B 3 AN IR 7 ) 07 ZE T 46 HE K T 0.5, WA N 75 2 #2484 CFA 77
Ko ER 6.4 FMHTFE R, wasao 78 3 AN IERALTH45 AR 2 KT 0.5, B,

Xt KIMS 53 10450 o] fe 75 Bk T — 2%
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A% B S A TR D)3 ) S5 At xR XA ) o A 5 26 TE A B e I R kAT
BAEMER T o0 4, RIX IS BRI AR AE A XA AR ZE W 7 22 . [, XL
7 BCLCFA. BCENCFA 1 BACENCFA 7 SZBR ¥ 0 78 o 1R 2L o

XPEG 3 ML G G R, 3 M T IERA R EERME . HAp,
BCLCFA A1 BCENCFA HUL & 45 R4y, HIAWSOR LR, 700 A 58 T
o HEETRZE T EIZ, SRR EIE S, AIRe a8 iris
J R ME . 11T BACENCFA 77 72:45 31 B A Y 45 46 S Inis i, B 22 B 75 22 6 o 56 m
Mg, (HREBRA 5 RAaT pFp i, HASBLISICR s, TTRE 7 200
FEAS B BUE e 35 B AT U

XED
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1ERSRE

ARG AERE BT IO T HE 22 R CFA (BRI 3 5 S8l T 0 Ra i it 5
REME. BT R B =8, SB35 2 7E DU 7 18] Lasso #2744 (Wangl®!,
2012) LAt b, 38 I AR RS R R 1) AR A o B i N S 5%, $2 HH BCEN
B, @I 53 B Gibbs KA U7 V5 SEIUEL AL (1 S8k v, IF e R T &=
BACEN £/, %5 — 34y J& £ BCLCFA J5 V% (Pan 2552, 2017)f) %4 ¥ BCEN
1 BACEN #i7%! 5 CFA 454, #&H T BCENCFA fl BACENCFA 777, iX 2 ff
715 RIRE BEAE 7R AN S AT TR 7 48 4 (1 sl i 5 25 W 7 22 S B CFA A5 2 11
BRIV, R AR GE MY s 58 = 5000 2 i AUE AU S 4 AT LR
Fii 1) 2 Fl CFA 757280 BCLCFA J7 53047 LAt . AR B A 0L AN SIIE 40 #7465
RN, I T A, TR R ZE B 5 7 A R AT AL kB S S Bk ot
I, BACENCFA J7i5 @& —ANTELF Rk 8, i8R I T80 28 Xaais Aok ZE ¥ 77
ZEB, BACENCFA BSAS 3 T 8/ 7 %, HHAERE 2 M EE X
AT, R AE S B 1) B At 70 P ks 75 AR B 7 75 SRR F VB AT e %

ARSI H 0 IR A 5 DU BT CFA IWE I 7 . W 783 A2 AR IH A7 4
ADREGTRIIT R AHE: B A XELEA AT T, FEARH B
FKAHHRE ~ BCENCFA Jik MR 7 %8 VF 2 1E R T 5 N 13 2R 50 1) e
% PR BE 0% 3 1T /> B Gibbs SRAE J7 15 SN B 5 2 0 B 1 2 040G T AR 7R 3ok ¢
(Wangl®!, 2012), X4 CFA J7iERIBE FT4R 6t 1 3 2 ik, X T CFA 152 X
BT AL THAUE A T Chen £8141(2020) 4 H 1) IS Lasso J7 54T S8l 1H 5748
EOERE, T SCR A TR AT B AR E,  HE—D 8T CFA B RS M R — A
(EAFAF ST 1)
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1 I usually don't laugh or joke around much with other people.” F1
2 If I am feeling depressed, I can usually cheer myself up with humor. F2
3 If someone makes a mistake, I will often tease them about it. F3
4 I let people laugh at me or make fun at my expense more than I should. F4
5 I don't have to work very hard at making other people laugh—I seem to be a naturally humorous F1
person.
6 Even when I'm by myself, I'm often amused by the absurdities of life. F2
7 People are never offended or hurt by my sense of humor.” F3
8 I will often get carried away in putting myself down if it makes my family or friends laugh. F4
9 I rarely make other people laugh by telling funny stories about myself.” F1
If T am feeling upset or unhappy I usually try to think of something funny about the situation to
10 F2
make myself feel better.
11 When telling jokes or saying funny things, I am usually not very concerned about how other M
people are taking it.
12 I often try to make people like or accept me more by saying something funny about my own Fa
weaknesses, blunders, or faults.
13 I laugh and joke a lot with my closest friends. F1
14 My humorous outlook on life keeps me from getting overly upset or depressed about things. F2
15 I do not like it when people use humor as a way of criticizing or putting someone down.” F3
16 I don't often say funny things to put myself down.” F4
17 I usually don't like to tell jokes or amuse people.” F1
18 If I'm by myself and I'm feeling unhappy, [ make an effort to think of something funny to cheer m
myself up.
19 Sometimes I think of something that is so funny that I can't stop myself from saying it, even if it is M
not appropriate for the situation.
20 I often go overboard in putting myself down when I am making jokes or trying to be funny. F4
21 I enjoy making people laugh. F1
22 If I am feeling sad or upset, I usually lose my sense of humor.” F2
23 I never participate in laughing at others even if all my friends are doing it.” F3
24 When I am with friends or family, I often seem to be the one that other people make fun of or joke Fa
about.
25 I don't often joke around with my friends.” F1
26 It is my experience that thinking about some amusing aspect of a situation is often a very effective "

way of coping with problems.
27 If I don't like someone, I often use humor or teasing to put them down. F3
If I am having problems or feeling unhappy, I often cover it up by joking around, so that even my

28 closest friends don't know how I really feel. F4

29 I usually can't think of witty things to say when I'm with other people.” F1

30 I don't need to be with other people to feel amused—I can usually find things to laugh about even 2
when I'm by myself.

31 Even if s:)mething is really funny to me, I will not laugh or joke about it if someone will be M
offended.

32 Letting others laugh at me is my way of keeping my friends and family in good spirits. F4

vE: “F1” N Affiliative humor; “F2” A Self-enhancing humor; “F3” 4 Aggressive
humor; “F4” °y Self-defeating humor. “*” FR/R75 & &R IAITHHES 7.
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I notice changes in my body, such as whether my breathing slows down or speeds up.
I'm good at finding the words to describe my feelings.

When I do things, my mind wanders off and I'm easily distracted.”

I criticize myself for having irrational or inappropriate emotions.”

I pay attention to whether my muscles are tense or relaxed.

I can easily put my beliefs, opinions, and expectations into words.

When I'm doing something, I'm only focused on what I'm doing, nothing else.

I tend to evaluate whether my perceptions are right or wrong.”

When I'm walking, I deliberately notice the sensations of my body moving.

I'm good at thinking of words to express my perceptions, such as how things taste, smell, or sound.
I drive on "automatic pilot" without paying attention to what I'm doing.”

I tell myself that I shouldn't be feeling the way I'm feeling.”

When I take a shower or bath, I stay alert to the sensations of water on my body.

It's hard for me to find the words to describe what I'm thinking.”

When I'm reading, I focus all my attention on what I'm reading.

I believe some of my thoughts are abnormal or bad and I shouldn't think that way.”

I notice how foods and drinks affect my thoughts, bodily sensations, and emotions.

I have trouble thinking of the right words to express how I feel about things.”

When I do things, I get totally wrapped up in them and don't think about anything else.
I make judgments about whether my thoughts are good or bad.”

I pay attention to sensations, such as the wind in my hair or sun on my face.

When I have a sensation in my body, it's difficult for me to describe it because I can't find the right
words.”

I don't pay attention to what I'm doing because I'm daydreaming, worrying, or otherwise distracted.”
I tend to make judgments about how worthwhile or worthless my experiences are.”

I pay attention to sounds, such as clocks ticking, birds chirping, or cars passing.

Even when I'm feeling terribly upset, I can find a way to put it into words.

When I'm doing chores, such as cleaning or laundry, I tend to daydream or think of other things.”

I tell myself that I shouldn't be thinking the way I'm thinking.”

I notice the smells and aromas of things.

I intentionally stay aware of my feelings.

I tend to do several things at once rather than focusing on one thing at a time.”

I think some of my emotions are bad or inappropriate and I shouldn't feel them.”

I notice visual elements in art or nature, such as colors, shapes, textures, or patterns of light and
shadow.

My natural tendency is to put my experiences into words.

When I'm working on something, part of my mind is occupied with other topics, such as what I'll be
doing later, or things I'd rather be doing.”

I disapprove of myself when I have irrational ideas.”
I pay attention to how my emotions affect my thoughts and behavior.
I get completely absorbed in what I'm doing, so that all my attention is focused on it.

I notice when my moods begin to change.

F1
F2
F3
F4
F1
F2
F3
F4
F1
F2
F3
F4
F1
F2
F3
F4
F1
F2
F3
F4
F1

F2

F3
F4
F1
F2
F3
F4
F1
F1
F3
F4

F1
F2
F3

F4
F1
F3
F1

F: “F1” N Observe items; “F2” A Describe items; “F3” N Act With Awareness

items; “F4” N Accept Without Judgment items. “*” FRIx 77 B = A iHE A5 .
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