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WBEI TRAETNANE 7 4y PIF DI, BELEICI FRADBEIRET LLERD
DEF. ZTCTRLEBESZ ZRAETVOERNEEA T, 2 2027 7 XA %F> 1 2
DAHTFTVBEERBDHVET. ETADAATA—%, 2%, BHlEIN 4 DOEK
DuY AT 4y 7EFETADYIR L, 77 ABTERZ ZLBHFINTHET.

ZZCEHYT %5 — %% v bt Stouffer and Toby (1951) % &E 1 L TWwE 9. BT,
4 DORPMICED LI ICRIGT 2 EZNONTA— "= FR¥FEET N7 Y 7KRFD
PROPZEZRL CHFE . BIEHE, FEOKRIE (KA~OEBHICESL) FhE
W7 SOG (FEE~DOFBICED) D FhrZ BN L L. S8 12408, FE
DIGEZRT 0 L HENZ)I0EEZ RS 1 ca—Meangd.

I3, TR TH Y ITAT7 7 A% Xy ya—FKLET.describe THEZMERL 9.

webuse gsem_lcal, clear
describe

Uaccident 228013, ROBER~OREZFLFKL £ B2 3B L R AP EIET 2 HIC
Feo TWT, BITHITHICHEL T Lz KRR 20 v A vDRE—F Y —vThil L
bIRFH 35 v AL TE->TnE L7z ICHBHEIZVELA. HOFELIE, ML KRHE 20
RANCT E Do/l L2 BEEDO T CIEE TUL, BHEERALAER» O b Lk
WEEoTWET. HEAOEK DO R2ORANINT 2EEEZEEL T, Hiliis
2O EF 2 & BnE T 57

2 play 13, ROEMICHT 26540 L 2T dAR=2—a— 20 F F<ihRT
T. BHRIZOFLVKADR, 70 —Fv 2 OFfFCcli@z2 T _RTCOEIAALTLEVEL
oo BBRIZEIARYICZDERPBPEALZLE>THET. A0 EICNTI2HR-0HE
WL HRIzDRNNT 2540 FEERL T, HRDLE 2 —TIHDEFITKALE
ICATE £ 527

% insurance (¥, XROEMICHN T 2I0E LML T b IREStOEMTT. 7k
721%, X0 ORBARIBDELBLOEAZZELET. iV RWIRETH S C
ERDYETH, BEISHL NS AEA 1 2EZ1F 2050 3. RESHICHT 2
Hlnl-DFEFL, BHRIZORNINT 25 h7-0FEZERB LT, BICAH R X 5 IC& W
ZEVEL T3 5?

+ stock 1F, ERNICN T 2RIZ AL 3 0 Bz i3t OIS OME WD DR -
TEE L7z RS OWRER AR INSENHEL TS 2 OHOB L WIR Y, EICR S
BLOKAPCET. A3t ZORAORCRAILKICY BEZ Lo TRET. &
fLICN T 25 7-0FBE, RANICHT 2R FZERL T, KICZ DF2#HE L 32027
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T, BEI IADR2O0HZ L EIREL, BRI LICEBIED AR R LT L
ZHETIHA, ROXSICANL, HERZITWET.

-
—

|gsem (accident play insurance stock <- ), logit lclass(C 2)

K (<-) DEMDPBRELD ) Z b, SEIFEBIHD & & 72 5 O THMNIZZEM TS

A v=UEIIA Ty a v, T TREBIIIZEED N4 F Y DT, logit A7 av
T Yy FETAZIBELTT. Iclass A 7Y 3 VIIIBEZ T ADLETI L AR TE L
T, ZZTCRAHNICELT, 27 7 AFHELTCWEZ 2 ETLIZDT2 EATIL
¥ 9.

Fitting full model:

Iteration 0: log likelihood = -504.62913
Iteration 1: log likelihood = -504.47255
Iteration 2: log likelihood = -504.46773
Iteration 3: log likelihood = -504.46767
Iteration 4: log likelihood = -504.46767
Generalized structural equation model Number of obs = 216
Log likelihood = -504.46767
Coefficient Std. err. z P>|z]| [95% conf. interval]

1.C (base outcome)
2.C

_cons -.9482041 .2886333 -3.29 0.001 -1.513915 -.3824933
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Class: 1
Response: accident
Family: Bernoulli
Link: Logit
Response: play
Family: Bernoulli
Link: Logit
Response: insurance
Family: Bernoulli
Link: Logit
Response: stock
Family: Bernoulli
Link: Logit
Coefficient Std. err. z P>|z| [95% conf. interval]

accident

_cons .9128742 .1974695 4.62 0.000 .5258411 1.299907
play

_cons -.7099072  .2249096 -3.16 0.002 -1.150722  -.2690926
insurance

_cons -.6014307 .2123096 -2.83 0.005 -1.01755 -.1853115
stock

_cons -1.880142 .3337665 -5.63 0.000 -2.534312 -1.225972
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Class: 2

Response: accident
Family: Bernoulli
Link: Logit

Response: play
Family: Bernoulli
Link: Logit

Response: insurance
Family: Bernoulli

Link: Logit

Response: stock

Family: Bernoulli
Link: Logit
Coefficient Std. err. z P>|z| [95% conf. interval]

accident

_cons 4.983017  3.745987 1.33 0.183 -2.358982 12.32502
play

_cons 2.747366 1.165853 2.36 0.018 .4623372 5.032395
insurance

_cons 2.534582 .9644841 2.63 0.009 .6442279 4.424936
stock

_cons 1.203416 .5361735 2.24 0.025 .1525356 2.254297

HEER R IINEHEo e 720 E 0 9. BUID 3 20D IZVIAEOEE 21T > T
WIS HAOERORYIOFIL, C KT 23%HuY vy P 2T ALOHEEHREEZRL T
F+. XD 2290FKIE, 1 BZBHE 2HKHDZ 720027 4 v 7[HIFETF L OFERT
7.

3. BEEDZWE ETILILE

BHEY 7 A Cld, HERICETVDOBEAEZEZW T2 2 B TE £ 3, BUINERKL A 7
TV ANBEENREE 2 7 20 Cid, #ELZET A EEMET LV ERKT 22 8T
¥, estat lcgof ZfEHIL. ZHHLDOREHMREZITVE T, Z OREHMEIEIZ. BT
75 AT, FRCG2EMFIENE Z 2 H3H Y £,

| estat lcgof
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Fit statistic Value Description

Likelihood ratio
chi2 ms(6) 2.720  model vs. saturated
p > chi2 0.843

Information criteria
AIC 1026.935 Akaike's information criterion
BIC 1057.313 Bayesian information criterion

C DRERD DI HEE L 2B T AT T v L FERRICEA T 5 & v ) e 2 2]
TEE A,

R725 7 7 ABERE L 2T ARILOBEEGEZHET 2 2 L bA[EETT, £33, T
TICHEEL 27 FRETAEREL LT,

| estimates store twoclass |

RIC1 27 7 AETNEHIE - fRERIEL, BHET NV ELEBEZITVES,

gsem (accident play insurance stock <- ), logit lclass(C 1)
estimates store oneclass
estat lcgof

Fit statistic Value Description

Likelihood ratio
chi2_ms(11) 81.084 model vs. saturated
p > chi2 0.000

Information criteria
AIC 1095.300 Akaike's information criterion
BIC 1108.801 Bayesian information criterion

127 727 A CRIGIEAEH I N, YTEIIPBRS AV xR Y £,

IHLIC3 7 TRETARMEL, BAEZMHALE I,

gsem (accident play insurance stock <- ), logit lclass(C 3)
estimates store threeclass
estat lcgof
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Fit statistic Value Description

Likelihood ratio
chi2_ms(1) 0.387 model vs. saturated
p > chi2 0.534

Information criteria
AIC 1034.602  Akaike's information criterion
BIC 1081.856 Bayesian information criterion

COFRERDPDIE3 7 FAETNDOBAEIL, 2 7 7 AET NV EFERIC, BUMET VL
LTHEL DY A,

BRELEZ29A, 1 27T A, 3277 AET L% estimates stats 2~ v F T AIC,
BIC # ¥ LTl L T3,

| estimates stats oneclass twoclass threeclass

Akaike's information criterion and Bayesian information criterion

Model N  11(null) 11(model) df AIC BIC
oneclass 216 . -543.6498 4 1095.3 1108.801
twoclass 216 . -504.4677 9 1026.935 1057.313

threeclass 216 . -503.3011 14 1034.602 1081.856

Note: BIC uses N = number of observations. See [R] BIC note.

BAERDP DI, 27 FRAETARES L OIEHHEICOWTR/NDEEZ O Z L 23
D ¥9,

4. 5

COETAZLY IS HET 7001, HRI~DRIZEDOMHEREN 7 I AMTcED X 5 Ic
B0 FARTATILEY).$T. 272 7 AT A ZHEHMEL $3, estat lcmean =
~ v N, BRI 7 RAEEORFFEZ®RE L 7.

gsem (accident play insurance stock <- ), logit lclass(C 2)
estat lcmean
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Latent class marginal means Number of obs = 216
Delta-method

Margin  std. err. [95% conf. intervall]

1
accident .7135879 .0403588 .6285126 .7858194
play .3296193 .0496984 .2403573 .4331299
insurance .3540164 .0485528 .2655049 .4538042
stock .1323726 .0383331 .0734875 .2268872

2
accident .9931933 .0253243 .0863544 .9999956
play .9397644 .0659957 .6135685 .9935191
insurance .9265309 .0656538 .6557086 .9881667
stock .769132 .0952072 .5380601 .9050206

CORDOEP DI avid, 772 1 OMERERELEIT. BIoE»S, 7721
T, accident ZHEUCx LT 1 L& % T 31XKIZ 0.714 TF. XD 2FHDODE 7 v =
VHREERIC, 77 R 20X T 2HERETHRE L 7.

estat lcprob ZfFH L C, &7 7R ICBT 2R 2 HEETE £ T,

| estat lcprob

Latent class marginal probabilities Number of obs = 216
Delta-method
Margin  std. err. [95% conf. interval]
C
1 .7207539 .0580926 .5944743 .8196407
2 .2792461 .0580926 .1803593 .4055257

N, T—FEy FICEINAIEERD 72008327 7 2 1ICEL, 28027 7 & 2 ICd@T
HEFHEINBZILEZRLTHET.

predict 2~ Y F T, 7 7R A Vv =2y 7ORZHERO FHIZHEA L <, S8IHlHE
NED IR/ T AR, AL, 75X LDMRLZHEL, 1
TTHOBEDHER % list 2~ v FTRRIEF T
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predict classpost*, classposteriorpr
list in 1

# L AER X 7= % classpost] 35 X U classpost2 157 7 R & I HERDPRGF I N T
T. 2O L WERL OBHEEII O ENEFRLET (22 Tid classpost) . T A X
VR IIKBIES 7 AOFFICEE I ONE T

ZOHEERRD b, FBUEE, 0.5 ZHHEL LT, MELZEEZ 7 20T 5 RIC
X, ROXHICANL, iL kT TV WVEBZERL £ 7.

|generate expclass = 1 + (classpost2>0.5)

TX % L7050, tabulate 2~ v F Ok 2R CcXx 9.

| tabulate expclass

expclass Freq. Percent Cum.
1 145 67.13 67.13
2 71 32.87 100.00

Total 216 100.00

margins & marginsplot Z#lAGbE T, 7 7 AT &, AT L ORFHERZ FHI -
ERCcxEd, 513, SERNREBIEY 7 2ADRAHERZEHEXEIAACHEL 3,

margins, predict(classpr class(1l)) predict(classpr class(2))
marginsplot, xlabel(, angle(vertical))
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Predictive margins with 95% Cls

predict(classpr class(1))
predict(classpr class(2))

Equation

ﬁj\
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7 7R L BIAERT E ORFHEITATR D estat 1cmean & marginsplot TEX
SEESE

estat lcmean
marginsplot

o

Latent class marginal means of C with 95% Cls

T T T
accident play insurance stock

Equation
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5. BIEEZ O 7 7 A ILOHT

BIE 7 7 2Tl 12, #EE] THALZ X ) KWBIERDS AT T ANBRETAE T 4
v b LE 928, BARIIEERUEICIR Y £ A, EFETH 2854013, FICEE7e 7 7 4
AHT EMHERE T,

PVITNT =Ry b EEYva—FL, NEZELL 3,

use https://www.stata-press.com/data/rl7/gsem 1lca2, clear
describe

Masyn (2013)iZ, Lt 7 —4%fHL C—HEOBET v 7 7 A L ET VICHGEE, £
NENH 1 DDA T IV IFELR L 3 DDBIIZE (glucose. insulin, sspg) %Fib &
T, HIER, Tho 3 200ZBICH S THEIRINO A 7 T 2PET 22 LT3, £3.
TEEBMCHR2OD 7 7 A%RFOET A EYTIDET,

FRUNZER Z L icERRE T A2 HEE L £ 3, U a; 3BTELRD 7 7 ABTHRE 2
EEFAILET, IHIC, BT LOEESEDHEE L T3,

77 A1 CRREMEEL ET,

glucose = a14 + e. glucose
insulin = ay; + e.insulin
sspg = a3, + e.sspg

77 A2 TRREHEEL £
glucose = a1, + e. glucose
insulin = a,, + e.insulin
Sspg = a3, + e.55pg
o, ZHu Yy FElRZMMAL T, &7 7 RICET SHMERZHEEL £5

eyl
Pr(C=1) =
eV + elz
eVz
Pr(C =2) =
eV + el2

Y18y, 3% ey y bETADYIRF T, 7740 T, 7R 1 2EE#EL LT ) DT,
Y1 =0T3, 7740+ Ttz IR 3, it 7 7 AMTRAEZ L idhv e REL
T, HEEa~ v FIXBTE 2 7 200 L HEkTT,

| gsem (glucose insulin sspg <- _cons), lclass(C 2)

11
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Generalized structural equation model Number of obs = 145
Log likelihood = -1702.5542

( 1) [/]var(e.glucose)#lbn.C - [/]var(e.glucose)#2.C = @
( 2) [/]var(e.insulin)#1bn.C - [/]var(e.insulin)#2.C = @
( 3) [/]var(e.sspg)#lbn.C - [/]var(e.sspg)#2.C = @
Coefficient Std. err. z P>|z| [95% conf. interval]
1.C (base outcome)
2.C
_cons -1.541025 .2205682 -6.99 0.000 -1.973331 -1.10872
Class: 1
Response: glucose
Family: Gaussian
Link: Identity
Response: insulin
Family: Gaussian
Link: Identity
Response: sspg
Family: Gaussian
Link: Identity
Coefficient Std. err. z P>|z| [95% conf. interval]
glucose
_cons 41.22237 1.298051 31.76 0.000 38.67824 43.7665
insulin
_cons 20.98005 1.000974 20.96 0.000 19.01817 22.94192
sspg
_cons 14.96579 .6868081 21.79 0.000 13.61967 16.31191
var(e.glucose) 191.5596 23.83815 150.0992 244.4723
var(e.insulin) 119.0542 14.00336 94.54204 149.9217
var(e.sspg) 55.91283 6.713667 44.,18801 70.7487
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Class: 2

Response: glucose
Family:  Gaussian
Link: Identity

Response: insulin
Family:  Gaussian

Link: Identity

Response: sspg

Family: Gaussian
Link: Identity
Coefficient Std. err. z P>|z| [95% conf. interval]
glucose
_cons 115.7123 2.849914 40.60 0.000 110.1266 121.2981
insulin
_cons 7.553144 2.160949 3.50 0.000 3.317761 11.78853
sspg
_cons 34.5529 1.53117 22.57 0.000 31.55187 37.55394
var(e.glucose) 191.5596 23.83815 150.0992 244.4723
var(e.insulin) 119.0542  14.00336 94.54204 149.9217
var(e.sspg) 55.91283 6.713667 44.18801 70.7487

BPIORICIIEBEESZ 72 C DLIE Yy P ETFTACHEE INBHAREINE T,
RD2ODFRIE, 77 AT LoMERRET VO EEZREL 3,

HERIIBES 7 RET N LFARKIC EBOR R 2 ET V2T 5 2 L BSA[RET T,

5.1 HNEDH B3 7 T RET L

Masyn (2013) DM 7€ T M id, BAEHBOWDHEZRL, TRXTOANTA—X %Y
A CcEMICHEST S 3 7727 0Tl oW EHET 2201,
covstructure(e._OEn, unstructed)ZBML EF, £/, 7 7AHTETDONNT X=X
BHRRDZEHFET 5729, lcinvariant(none)* 7> a v ZEMNL 3,

gsem (glucose insulin sspg <- _cons), lclass(C 3) 1lcinvariant(none)
covstructure(e. OEn, unstructured)

13



Generalized structural equation model
Log likelihood = -1536.6409

Number of obs = 145

Coefficient Std. err. z P>|z]| [95% conf. interval]
1.C (base outcome)
2.C
_cons -.8853513 .2386536 -3.71 0.000 -1.353104 -.4175988
3.C
_cons -.612664 .2260018 -2.71 0.007 -1.055619 -.1697085
Class: 1
Response: glucose
Family: Gaussian
Link: Identity
Response: insulin
Family: Gaussian
Link: Identity
Response: sspg
Family: Gaussian
Link: Identity
Coefficient Std. err. z P>|z| [95% conf. interval]
glucose
_cons 35.68584 .5741752 62.15 0.000 34.56048 36.81121
insulin
_cons 16.58066 .6204724 26.72 0.000 15.36456 17.79677
Sspg
_cons 10.49755 .5833606 17.99 0.000 9.354183 11.64091
var(e.glucose) 19.30952 3.932547 12.9544 28.78233
var(e.insulin) 26.7354  4.494093 19.23108 37.16804
var(e.sspg) 18.71079 3.970509 12.34422 28.36094
cov(e.glucose,e.insulin) 3.456027 2.942391 1.17 0.240 -2.310954 9.223008
cov(e.glucose,e.sspg) 5.474303  2.811729 1.95 09.052 -.0365846 10.98519
cov(e.insulin,e.sspg) 7.995803 3.020304 2.65 0.008 2.076115 13.91549
Class: 2
Response: glucose
Family:  Gaussian
Link: Identity
Response: insulin
Family:  Gaussian
Link: Identity
Response: sspg
Family: Gaussian
Link: Identity
Coefficient Std. err. z P>|z| [95% conf. interval]
glucose
_cons 47.66176 1.492718 31.93 0.000 44.73609 50.58744
insulin
_cons 34.35203 3.00337 11.44 0.000 28.46554 40.23853
sspg
_cons 24.414 .7395383 33.01 0.000 22.96453 25.86347
var(e.glucose) 53.21326 15.56547 29.99396 94.40735
var(e.insulin) 228.6332  59.03553 137.832 379.2526
var(e.sspg) 13.75515 3.838523 7.960284 23.76853
cov(e.glucose,e.insulin) 40.02875  23.12762 1.73 0.083 -5.300552 85.35805
cov(e.glucose,e.sspg) .7294854 5.48065 0.13 0.894 -10.01239 11.47136
cov(e.insulin,e.sspg) -5.743169 11.4943 -0.50 0.617 -28.27158 16.78524
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Class: 3

Response: glucose
Family: Gaussian
Link: Identity

Response: insulin
Family: Gaussian
Link: Identity

Response: sspg
Family: Gaussian

Link: Identity
Coefficient Std. err. z P>|z| [95% conf. interval]
glucose
_cons 93.92473 6.985336 13.45 0.000 80.23372 107.6157
insulin
_cons 10.37614  1.123135 9.24 0.000 8.174836 12.57744
sspg
_cons 28.4787 1.94975 14.61 0.000 24.65726 32.30013
var(e.glucose) 1279.011 312.6774 792.1048 2065.218
var(e.insulin) 36.38521 9.26287 22.09163 59.92692
var(e.sspg) 113.3239 27.67628 70.21642 182.8961
cov(e.glucose,e.insulin) -163.4383 47.637 -3.43 0.001 -256.8051 -70.07153
cov(e.glucose,e.sspg) 276.9206  81.60543 3.39 0.001 116.9769 436.8643
cov(e.insulin,e.sspg) -25.4313 11.66564 -2.18 0.029 -48.29554 -2.567057

ZDETNTEMVERBEN20, YR BZENENNIET 2EBD, 7 7AT LD F
BiizRLTCnEd, 7721 TlE, glucose DTl & 7= FHMHEIE 35.69, insulin
I3 16.58, sspg i3 10.50 T¥., ke ENiconTh FkkIC, BEKDZ 72T LD
DEHSHERLE T, 77 X1 Tld, glucose DT 19.31, glucose & insulin ®
L3 HUL 3.46 Lo TV T,

HEEMRICIE, WTEZ 7 ATV LFIRRIC predict 2+ ¥ FCHE 7 7 LD O HEAR
DR THDRET T,

predict cpost*, classposteriorpr

egen max = rowmax(cpost*)

generate predclass = 1 if cpostl==max

replace predclass 2 if cpost2==max

replace predclass 3 if cpost3==max

tabulate cclass predclass, col

Key

frequency
column percentage

Clinical predclass
classification 1 2 3 Total
Overt diabetic 2] 2 31 33
0.00 6.25 83.78 22.76
Chemical diabetic 7 23 6 36
9.21 71.88 16.22 24.83
Normal 69 7 ] 76
90.79 21.88 0.00 52.41
Total 76 32 37 145
100.00 100.00 100.00 100.00

15
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