HZMR General Social Surveys HFZHXZE[7] JGSS TEEAXANDEHEITE) JGSS Research Series No.4

JGSS-=2005 J oo oooooooon
gobbooooooobbooooooo

ogd gd
gboogooboobbooobJessgunoooooonoog

ugd o
gobooooboobog

ud o
goboogooboooog

ogd gd
gobooooboooog

Latent Class Models of the use of communication devices based on JGSS-2005:
Example of Application in the Statistical Analysis Seminar

Mondo TSUMURA Noriko IWAI Tokio YASUDA Kuniaki SHISHIDO
Osaka University of Commerce

This article aims to present examples of application of latent class models using JGSS-2005
data. Latent class models can briefly explain relationship between manifest variables by latent
variables. Specifically, this article analyzes how the use of communication devices affects the
income level of household. The types of use of communication devices (PC (at home), PC (at
work), Fax, Cellular phone) are classified into three categories: "not use”, "use all devices' and
"use only cellular phone'. Such factors of social stratification as work status, educational
background and age affect the income level of household. Additionally, the types of use of
communication devices also affect household income.  An inclusion of latent classes in to the
model particularly makes clear the effects of social stratification. Results of this analysis are
interesting, but there is still room for improvement of the model.
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668.00
598
1987

GZ
BHE
N
+p<.10, *p<.05, **kp<.01, *+kp<.001

[Model 8]
lat 1
man 7
dim 3 2
lab

mod , cov(XH,4)}

1987
11111221

rec
dum

des [000000012345670000000
0000000149 162536490000000
0000000000000O01234567
0000000000O0DO0OO0TILA49 16 25 36 49]

sta A|X [0.9 0.1 0.2 0.8 0.7 0.3]

sta B|X [0.9 0.1 0.3 0.7 0.8 0.2]

sta C|X [0.9 0.1 0.3 0.7 0.6 0.4]

sta D|X [0.8 0.2 0.1 0.9 0.1 0.9]

dat ABCDEFH.dat

0100 Model SO0 DODOO0O0ODO0ODOOODODO0ODOOODO 20000000000DOO
gooooboobobooboobobo 20bo0obobooboooboobo 2b00b00bDO0O0n
o000 3ooooooboooooooooooonogz20b0gognoonogn Model9ODOODO
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gloooboooboobbooobuoobboo 200gbbo0obooomobOoobooooDbg
gbooooboobooboobooboobooboooboobooobbmwmoboobooobooob
gbooobooooooooooooo0owwoobobobbobobobobobobobobobo
ooo

O0o00o0b0o0bb0o0obo0bobOo0b00obbOo0oboobbdModellioODOOODOO
goooobooboobooboobobooboooboobooobuoobbooboobboon
goooobooboobooboobobooboooboobooobuoobbooboobboon
Ob000OO00OModellOODDOODOODOODOODOODODOODOODODODOODODODODODODODO
oooo0oboooboon

gompCcO0O0MOO0bOO0oOO0bO0ObOOOO0bO0ObODbDOoO0ObO0ObDD pPCOODDOODDOO
gooboooobooobboooobooobboooobooobPpc0oobbooobbooobO
gboooobooboboobbooboobboooboBbh pCOO0ODDOODDOODDOOOD
000200000 Model 10000000000 00000 Model5000000000000
oooooboobom

010 00000D00b000bO000DOUModel 8090

Model 8 Model 9
ITRTHAR EHEEOAHF AR FTARTHAR BEEZEOAT AR
/IEFI AR S IEFIAR /IR AR SR AR
EH(SEATI)-) B B B B
IR (FLTT)
JEFLF —-4.847 skx -0.748 ** -4.854 sokk -0.753 *x
FBE(EHRE)
thepzx —2.943 *¥k ~1.483 *kx —2.954 *kx =1.490 *xk
=k 2.051 ¥k 0518 2.044 *kx 0.507
Fip
-3} -0.059 —-0.859 -0.307 -1.095 *kk
EE2F -0.199 * -0.024 —0.173 *x ——
G’ 672.63 672.58
BHE 606 607
N 1987 1987

+p<.10, *p<.05, ##p<.01, #4xp<.001
EFRIF0RL A OI—R—FTREBRERELTLS
FEE2RF10BL A OI—F—+D2RBTHRBBEHRERELTLD

[Model 9]
lat 1
man 7
dim 3
lab X
mod X

2237
DEFH
X, XE, X

o N
TowN
~ NN
»MoE N

|EF
A|X
B|X
clx
D|X

rec 1987

dqum 1 1111221

des [000000012345670000000

F, cov(XH,3)}

000O0O0OO1409 16 253649 0000O0O0CO0
0000000O0O0O0OO0OO0O12345%67]
sta A|X [0.9 0.1 0.2 0.8 0.7 0.3]
sta B[X [0.9 0.1 0.3 0.7 0.8 0.2]
sta C|X [0.9 0.1 0.3 0.7 0.6 0.4]
sta D|X [0.8 0.2 0.1 0.9 0.1 0.9
dat ABCDEFH.dat
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[Model 10] [Model 11]
lat 1 lat 1
man 7 man 7
dim 3 22222 37 dim3 2222237
lab X ABCDEFH lab X ABCDEFH
mod X|EFH {X, XE, XF, cov(XH,2), XEF} mod X|EFH {X, XE, XF, cov(XH,2)}
AlX A|X
B|X B|X {B, cov(xXB,1)}
c|x clx
D|X D|X
rec 1987 rec 1987
dum 11111221 dum 11111221
des [000000012345670000000 des [000000012345670000000
0000000000000O0123456 7] 0000000000000012345¢67
sta A|X [0.9 0.1 0.2 0.8 0.7 0.3] 00010 0]
sta B|X [0.9 0.1 0.3 0.7 0.8 0.2] sta A|X [0.9 0.1 0.2 0.8 0.7 0.3]
sta C|X [0.9 0.1 0.3 0.7 0.6 0.4] sta C|X [0.9 0.1 0.3 0.7 0.6 0.4]
sta D|X [0.8 0.2 0.1 0.9 0.1 0.9] sta D|X [0.8 0.2 0.1 0.9 0.1 0.9]
dat ABCDEFH.dat dat ABCDEFH.dat

0O 11 00Model50Model 11 OO0 D0 O0O00O0ODODOO0ODOOODODOO0OO 1NODO0ODOOODODOO
00 5s00000000000000000000000 G*Ox*000000000000000
goooobuoobooboobooboboobooobooboooboobobooboobboob
gboooobuooboobooboobboobooobooboooboobobooboobboob
000000000 ModelbO0OODOOODODOOODOOODOO

O 11 Model 50 Model 11 00O 0O O

BHE AEL#HREHE Pearson(®

df G2 Dﬁﬁ X Zﬁﬁ
Model 5 608 684.21 017 976.44
Model 6 598 668.00 .025 924.98
Model 7 598 668.00 .025 924.97
Model 8 606 672.63 .031 928.77
Model 9 607 672.38 .033 928.77
Model 10 604 668.40 .035 923.88
Model 11 609 684.32 018 993.53

300 3UbU00b0bUO0bbooobo0obboooboobboobOon
gbo3sgobuogbobooboooboobbooboooboobboobooboboon
0000000000 0o0bO00b0b0o0b0b0o0b0o0bObOo0ob0OoboOOModel 1200000
gboo0o1g0boboobol booomz ooboooobg 20000000b000b0DOOO0
gbooooboobooboobooobboooooboobbo EOrFOGOHD 4000000000

000000 EFGH.dat D OO O

O 120000000000000000000000000Model 12000000000000
gooo0oboobobooboobobo0oboooboobooobooboboobooboboob
gboooobooboboobooboboobooobooboooboobobooboobboob
goooobooboobooboobobooboooboobooobooboobooboobboob
gboooobuooboobooboobboobooboboobooobuoobobooboobboob
gooo0oboobobooboooboobobooboo

gooo0oboobobo0obooobo0oboo0oboob0booboobDboobooobOon
O000O00OO0OOModel13O00OModel 12000000000 DO0ODODODODODODODODO
gboooboobboobooobbooboooboobbooboo
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[Model 12]

man 4

dim 2 3 2 7

lab E F GH

mod G|EFH {G, GE, GF, cov(GH, 1)}
rec 1987

dum 2 2 1 1

des [ 0000000123456 7]
dat EFGH.dat

012 O0O0OO0OOO0OOO0DbOOoObobOooboo

Model 12 Model 13 Model 14 Model 15

EH(SBHTII-) B B B B
IR (AT

T -0.353 * 0.380 0.369 0.429 +
FE(BKE)

thazs -0.902 sk -0.172 0.478 -0.130

Rz 0.883 ko 0.664 okok 1.259 *kx 0.660 %k
Fip 0.110 * 0.249 ok 0.255 sk 0.948 +
BEEHGEFRAR)

TARTHAR 2.634 Hkx 3004 * 6.668 *

EHBEOHF AR 1.724 sk 2.284 6.684 *
BELYFE

(TRTHARERER) -

FTARTHI AR E -0.695

FTARTHARKEE -0.471

(HEFEFOHFI AR EIE) -

EREFEOAHFIARhFEE -0.992

EHEBEOHFARFKEE -0.718
BTEERFE

I RTHI AR -0.581

ETEEDOHFI AL ERD -0.854 +
G2 57.93 930.87 926.23 923.92
B 37 1273 1269 1271
N 1987 1987 1987 1987

+p<.10, #p<.05, *¥kp<.01, #4xp< 001
EFERIZ0RLADI—R—FTRIBERERELTLS

0 12000000000DO0000DO00DO00ODO0DDODO00b0bo0o™@WobOOoOobOoobobOon
gbooooboobbooboobooWmoobooboobobooboobobooboobooob
goooobuoobomobooooboobboooboobooobuoobbooboooboboon
gb00o00o00o0o0oo0o0oo0oo0obo0ob0obo0obO0obobO0ooO0obO0ObO0ObO0ObO0Ob0OModel 120000
goooobooboobooboobboobooboboobooobuoobobooboobboob
0000000000000 0OOModel 120000000000 000OOModel 12000.8830Model 130
ge64ODUO0OD0DOO0ODOOODODOODDOOO0ODbOOObDDbDOObODbOOODbDDbDOODO
goooobooboboobooboobooboooboobooobuoobbooboobboob
goooobuoobobooboobboobooboboobooobuoobobooboobboob
ooood

OO0 Model 13000000000 0O0OD0ODOO0ODODOO0ODOOODODOO0ODODOODODOODDOO
gboooobooboboobooobobooboooboobooobuoobobooboobboob
0O Model 1200 0.1100 Model 130024990 000000000000 0O0O0O0OO0OO0OOOO0OO0OO
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[Model 13] [Model 14]
lat 1 lat 1
man 8 man 8
dim3 22222327 dim3 22222327
lab X ABCDETFGH lab X ABCDETFGH
mod X|EFH {X, XE, XF, cov(XH,2)} mod X|EFH {X, XE, XF, cov(XH,2)}
A|X A|X
B|X B|X
clx clx
D|X D|X
G|XEFH {G, GE, GF, cov(GH,1), GX} G|XEFH {G, GE, GF, cov(GH,1), GX, GXF}
rec 1987 rec 1987
dum1 11112211 dum 111112211
des [0 0000001234567 0000000 des [000000012345670000000
000000000000O0O012345G¢67 0000000000000012345¢67
0000000123456 7] 0000000123456 7]
sta A|X [0.9 0.1 0.2 0.8 0.7 0.3] sta A|X [0.9 0.1 0.2 0.8 0.7 0.3]
sta B|X [0.9 0.1 0.3 0.7 0.8 0.2] sta B|X [0.9 0.1 0.3 0.7 0.8 0.2]
sta C|X [0.9 0.1 0.3 0.7 0.6 0.4] sta C|X [0.9 0.1 0.3 0.7 0.6 0.4]
sta D|X [0.8 0.2 0.1 0.9 0.1 0.9] sta D|X [0.8 0.2 0.1 0.9 0.1 0.9]
dat ABCDEFGH.dat dat ABCDEFGH.dat

gooooboobobooboobobooboooboobooobuoobobooboobboob
O0000000000b00Ob0O0ob00ob0Ob0OMoedel 120000000 0OD0ODODODODODO
O0000000Model 130 0000000000000 DOODOODODOODDOODOODOODODOO
gooo0obooboboobooobooboooboobooobooboboobooboboob
gooo0obooboboo0oboobobooboooboobbooobooo

gbooooboobboobooboboobooz2boobboOoob0oobobD 10bo0obbOon
O00000000000O00D0OD00ODOOnO Model 14000 OModel 14 0 MModel 13000000 O
gboooobuooobooobooboooboobboobb 1z000b0o0obboobboob
gooo0obooboboobooobooboooboobooobooboboobooboboob
gboooobooboboobooboboobooobooboooboobobooboobboob
googd

O2000000000000000000000000 Model 15000 0Model 150 O Model 13
O00000ooooboooobo0b0b0b0b0Db0Db0Db0DMdesd 00000 M modO O
O covl XH,2O M covd GH, 10D covO XGH,2ID OO OO OO0ODOOO 200 XO HOOOODODO 1
b0 GO HODOOODO 200 XO GO HOOOOOOODOOOODOOoOobOoobDooooo s
gboooobooo 120b000bb0o0bmoooobooboboobooobbooboooDg
goooobooboobooboobbooboooboobooobuooboobooboobboob
goooobuooboobooboobboobooboboobooobuoobobooboobboob
oooooboooboon

[Model 15]
lat 1
man 8

oW
Xan
o3

F, cov(XH,2)}

G|XEFH {G, GE, GF, cov(GH,1), GX, cov(XGH,2)}
rec 1987
dum 111112211
des [000000012345670000000

000000000000001234567
00000001234567
0000000000000000000O00O0123

456700000000000000
0000000000000O0O0000O0O0OOO0DO

000000000001234567

sta A[X [0.9 0.1 0.2 0.8 0.7 0.3

sta B|X [0.9 0.1 0.3 0.7 0.8 0.2

sta C|[X [0.9 0.1 0.3 0.7 0.6 0.4]

sta D|X [0.8 0.2 0.1 0.9 0.1 0.9]

dat ABCDEFGH.dat
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H1 HZ HS H4 HS HS H7
Xi | G 0 0 0 0 0 0 0 B
G | o 0 0 0 0 0 0
X [ G| o 0 0 0 0 0 0 . desD4{THIZ
G, | 1 2 3 4 5 6 7 =
00 1G]] o 0 0 0 0 0 0
0 G, | o 0 0 0 0 0 0 J
10><1><(1234567) i N T T
01 X |G | o 0 0 0 0 0 0 A
G, | 0 0 0 0 0 0 0
X, | G 0 0 0 0 0 0 0 . desD5{THIZ
G, | © 0 0 0 0 0 0 H1=%
Xs | G| 0 0 0 0 0 0 0
G, | 1 2 3 4 5 6 7 J

03 Model150000D0OOODOO

0 1300Model130 15000 0000000000000 00O0DOO G*OpO0O 1.00000000
O00000000G*Ox*0000000000000000000000000O0O0OOO0O00
00000Db000O0O00bO00D0bOO0o0bO00D0DbOO0o0bOo0oO0oO0DOO0o0oOoOOoOoDbDOoOoDDOOoOon
0000000000000 000DO00O0000DO0o0O0o00o0DOO0o0ooOoooOOoOooDoDooOoOon
0000000000000 000DO000DbO00000OoDOg Modell300O0ODOO0OODOOOO
ooooobooog

0 13 Model 1300 Model 150 0 0 O

BHE ﬁgttﬁzfﬁ‘l'% olis Pearson®

df G x B
Model 13 1273 930.87 1000 137854
Model 14 1269 926.23 1000 137582
Model 15 1271 923.92 1000  1364.26

e ooog
gbooooboobbooboobobooboooboobbooobuoobboobooobon
gboooobuooboobooboobbooboooboobooobuoobobooboobboob
oo
pCOOO0OMMpPCOOOMMOOOOODODOOOO0ODODDOOOODODOOOOOODODDbDOOOODD
gbbmobidomoboooboomoboobooobooo soboooboobooobooboboon
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goooobooboboobooobobooboooboobooobooboboobooboboob
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