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ABSTRACT

Special Project Title The factors related the accident from the chemical
substances of co-ordinating center in Bangkok
Name Miss Kamolwan Vatcharaphun
Miss Goragot Klinruen
Miss Suchitra Tangchittrong
Special Project Advisor  Mr. Pornchai  Hlaiphasu
Department Applied Statistics
Academic Year 1994
Chemical substances are widely involved with people's daily life. In using
the chemical substances, for production and consumption, people who invole with
chemical substances in Both chemical production industry and agriculture have to be
accessible to various chemical substances and these may cause them hurt or loss
their property. Indeed, these hazards are all caused by the chemical substances.
Thus, the researchers are interested in the study of the characteristics of
the accidents that happen to the workers and find the factors that relate to the
occurrence of the accident from the chemical substances in government office and
government enterprise office in Bangkok region by designing questionaire to ask the
safety supervisor in 30.office, gathering data and analyzing data with Hierarchical Log-
Linear using SPSS/PC+ Version 5.
| From the analysis, we can conclude that the characteristics of the accident
that occur less frequently are the entering of the chemical substances into the eyes,
the swallowing of the chemical substances and the explosion of the chemical

substances.



The characteristics of the accident that occur frequently are the contact to the
substances and the inhalation of the toxic gas. Nine factors that are related to the

occurrence of the accident from chemical substances are the followings :

- factor concerning the age of safety supervisors in the organization.

- factor concerning the time which the safety supervisors take that position in
the organization.

- factor concerning the use of the sign that show the conveyance in the
organization.

- factor concerning the installation position of the model that show each parts

of the organization.

- factor concerning the size of the operation area.

- factor concerning the thorodgh and clear vision in the production area.

- factor concerning the time which the workers use for the operation in the
organization.

- factor concerning the rhisuse of the tools of the workers.

- factor concerning the lack of intention of the worker in performing the work

they are assigned.
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Pj = Pi P 2-1)

v 174 g 1 %4 ¥ Py 2 AJ
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' ¢ P - < a [l 1 %4 .
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els :l/ ' ar [ .3 I o
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[-] or ) [-] (-3 o A
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ar
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loge pjj = 10gg pi. + loge P j (2-2)

. g . e X
izeanaliewlvailugluasrannnimgud (Theoretical frequencies) 1Al

loge Fij = logg Fj. + loge F.j - loge N (2-3)
v X
Nallingne
Fij = Np; (2-3.1)
Fij = Npp, (2-32

=y [ .J ] ]
Fij AT [IUIUANND LULFaCI8918IR1379

= ° :’;
N A ITUIUTNVNA
aums (2-3) Tuwsazunaaas i wnsaniuynunnazly
T r
) logeFjj = Zloge Fi. + rloge Fj-rloge N (2-4)
i=1 i=1
:3 P [ ar &, 174
@ r A2 S0uune)  wnsudunannd j azld
c c
z logeFjj = ¢ loge Fi. + 2 loge Fj - cloge N (2 - 5)

i=1 =1
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wazvnsaniuynuaannanu (i) azld

r c r c
2 X loggFijj = ¢ Zloge Fi +1 Eloge Fj-rclogg N (2-6)

=1 j=1 i=1 =1

L = A
RINANNTT (2 - 3) wniAEsiTaliau s soianaey

o o A ¥ o o [ ¢ o or X
auntslugleasunsnsesiudnsusldtunsmssinisduudslaas
loggFjj = M+ Mqgj) + H2g) 2-7)

o 5:‘ 1 o [2J o g
LULRNADNULTENT HLLLANADIABNLTEN Lé'u

4 . S
F9 p A8 waAuRfnTiauue (overall mean effect)

ar 3 A 2 o
Wi PR WAANIRINgNT | vefuls 1
= % 1 n‘ . ar
Ho() AR WAMANLAINGNT | 189S 2

' =t leg
ATBY W, pyg uAE g Seulisa

2.2 log, E;
ﬂ -_ l=1]=l (2 - 8)
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j=211°g E,; ZZlOge F;
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2logFij ;Z}:loge Flj
_ =l _ =l

M) iy - (2 - 10)

RINNIFRANTUNANNIT (2 - 9) WA (2 - 10) A=W NTNFaFRY
o A o 1 A 1 A 3 AW
uandnaialAanANdHULLIRNANRREIAINON  ViTRAANSIRIANHDABNAIN
1 A :’/ =
ANRALIIUNA HARE
r (o]
2]11(;) = 0 uay X2 W = 0

i=1 j=1

4 :
winliasasmanaqn () azldda

i) = 0 W8S py) = 0

: {4
anng (2 - 7) Whiwmsheespuidmee] F

2 el o s =
msageuuuataadaan ldasaunguaniunisalsulslsidudase oy

nadanlfrdensswing 2 dawlsdntl Feadls
logeFjj - = K+ Mg + Hog) + 126 2-11)

K920 Aa waUfM3eN (interaction effect) sxwdnesesiul i uaz j 28ILS

o o o o o dgd ’ A ] A tﬂl @i
1 WAL 2 MUK ‘n\iﬂﬂﬂgﬂ?ﬂ'\uﬂ’ﬂ ATMLHULURNMNABRE  TINAD

r C
2 gy = 0 uaz g = O
i=1 j=1

na9Ae Hzi) = 0 uaz pyg = 0
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' a A I Lol ' ar PR L
nsdszanurnalfnfanasilsslunisiansssynguaesiouds  inlv
= A = 1 @ [ = o |74
wanadeauwhlanandugass  lunsveasaudmniimefljnien  de-
a <l ar 1 . '
annAgunline pyp ) = 0 dwiuynAtzes i war j nmeseuAn  nagdn
AlfnseynAnly 2 - 1) Wuguilisunavivals
uuudnaad (2 - 1) azdhiudeyalfedwanysnl mazAraianiaaes
[ A :/r k- A © ' =
UWLLAI8R9ABAYINDAINNTAAN etifiasannaruuAinisfime fluuuy
o 1 o O . 1 é’ ° 2 = ]
A1ABIINTLANMUILAMAIDLDITIY ABWAMLLANAD (2 - 1) AsFundiuuy

RV1ARIBUAI (saturated model)

=

o (14 _ A A e X
wuudnaasfanidaduildiuniseandifiding lunsditiae

logeFijk = K+ Ky + Hag) + H3k) + R12G) + H13iik)+ H23(k)+ H123(ik)
2-12)
nuudraaslisaneInIivafuaudnuawsiaziouls  alfndedudy
) 1 = 8 | S or  as J o L J

wsnueduwsiazy  uesnamdimeflfniunduduassseudnesiauisaina  @eluns
nagautuaznasaudtA I ieaiuesatluguiisely

d ao 1 or o pu < o da

Walidaudsuanndn 2 /- uuudnaeshiaulane WULAIa8NT
o ar 3 ar  ar 9 ] o prpn] | o ar :’«
fudugendn azmneanadusuAIndtresiaulshiiagiuduiugaidiluuy
neassion A MIniFn o3 agluuuuensey 1w, oL B3 M2,
1q3 . o3 Azanagluuuudnaasiugng

A a2 & ar o
Tuannas (2-12)  seaansofaevnaseuljrdendudusas  Iilugilaes

- . . &
wirfivied anadisudaannfignundasnimasay il

Ho: My23jk) = O 2BNANGRAI, j usz k

vi5a Ho: My23 = O
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a e \'
dninneayanar nszvemndiaranszi

] o g [ o'ld, o “
dwmiusnnivmefau v luwuudiees 2- 120 enadswiluanus

grumasauanuthidassriafulidad
Ho: M2 = 0. 3= 0, Hp3= 0, 3= 0 (2 -18)

173 o ) )73 d:‘!’ o n‘ [ d
mmuumgﬁutﬂu@a‘mm TunsadluuudnaaspandaAtdan vl
logeFijk = K+ () + H2() + M3k (2-16)

{ A o 1 A :” Qr = [ 1 o
TUNUI TN UNATRIA AL UNALAHANANTRIWI R Tusasia  §n
-] o 1 o 1 § A ] ]
wuuAnaassenadniudeyald AsmuansinsszwinsAMalusiaviasha AN
WANAN9IEMINStaRTINA LTI TReRaULUsIRA (single variable marginal totals)

a o o 491 =
ANNAIMLUANRBINFRINIGT gy = 0 uae g3 = O

o A (] o g
udauuLsnaesiiiasaglugydan

logeFijk = K+ () + Hag) + H3k) + 3K+ H23(Kk) (2 - 17)

sl pygz = 0 ﬁﬂmié’muuﬁgmtﬁmﬁuﬂﬁn‘?‘mmmﬁqmJi‘1 WAz
fautls 2 luynszduzasiuds 3 dlaldl pyp = 0 AABNTaNNE Wifn3anian
dugud  wafe wuudises (2 - 17) azseydn Lifidfnfensewinesiauls 1 uas
2 lynszaueessiouls 3 nanahe fautls 1 uaz 2 Whiassmelddaul
1a9iuls 3 Tuwuudnaasiingna s 1 uay 2 avaNNATENWUEILGAuS
3 dlaeanninllliszyin pyg e pog= O

lwinuauRtaiie Anudaszi@edon (partial independence) a1adnEldine
nsm i mimefinadndugud Wy w3, o w3 weE pgz

Aud azld
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logeFijk = K+ ) + to(p) + M3k + M23(jk)

d Qs u:l
dmeneuans sy g Witleuas an 2 - 120 awwdaioelin

o 1 o A 1 as :’/ 1 1
FaatiNaNng (2 - 16) waglsuuudnaasnlisameisudsiavuald deiFundn

wuudaashidingia (non-comprehensive models)

maiuuudsasfanidaduuasmsssanumwaieas
nmednuuudrsasiideyatesmnmeidediadie nimeaeuaud

grsatnafeafumsedieyatiues luiueadeafunislssifiuanuiiieme

raduLLAaasivh ifimilauiunimaseuasnfAgae naaha saslszannen

oY AA ar [ ] or 1 °
e re9AaifiaIAniRInuLLSIaes AdnanAe Ej ukavininifF

Fauen x2 vie g2 Adpnewdianaazimuanildaintanmusiudnrasaniild
anmsdana vileanaldannszununsinuant

faldu g Agydssnvilaasnindiuiudneesde e
Ussanunwnmfivedluuudieasld  Swisiudlalenalissyuaaassiouls
e 7 uasfmdenszudnedoudsiduioweld nslszanusamnnimeiaes

o A = 1 & 3
uuudnsesiifanaliannaunindadurasAfanses fj quuunsesnianlszunon

ar ' [ A 1 () g o =3 'y
AanaazARTEIUT AT HWA AN LLLIAIARINIFIATIEIR LT U

ﬂamwﬁ'ﬁumﬁ (fixed marginal totals)

TunmaseuannAgule < AeanTetaamud iy q axgn
fnlviniusensadnudy q seendann  lundrasAmasfivafun
naasfenduduvinaaniudiAnaes p luwuudisasasiunindnindnu
{marginal constraints) firarTiananis Wy Asedauls 3 5 wudtaediald

aziluAraanWiniuL A

logeFijk = W+ M) + Hag) + H3(k) (2 - 18)
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TnafuaAsing ) malils

wilidNAruansINAIuaes 2 Aawls daulunsdlaasuuudnansAnny

Wudasedadon 14

logeFijk = M+ Kyg)+ Ma() + M3tk + H23(jK) 2-19)

A = 3 or ' ) dy
FafinAuwiniusing - riali

E.=n..Ej =nj . Ex =nguaz Ej = nj

9 o A hd
dwindaysunegn  sansaNsNuassANNBaINMIdLNAasgnitURlng

NMSRANULILNNTENFIBEN (sampling design) Aefassaesia  p uedadalu

(4 d‘ ' o ° [ ar
uuudneesialiaansaniuesAIAIAnIIgNituuRsERaAR e 7 i

nsvngaus195lRAeaialAguAIF (Chi-square Goodness-of-Fit Tests)

= c‘ 1 o e [¥
nmanaraLsusRgangtiuienz dayanldandatialaauanfue

Pearson AUnRlARN
2

B
12=ZZ__J_,J_

E.

1

ANATA LAALATTURY likelihood-ratic ATWITWISAN

ij

12=2%3Flog=

I

n
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>
ar ]

o or A o o ] U Qoo Y4 1 = a
AVFUNIANRNMINUANRENNIN  ANADRYRABIRLYINAY dafuasAnadA
laguAaduaq likelhood-ratio AR NITAATILTANNNKLTLFIUIBINATINANGIRBIAL

ANNNTONIAMNTEDHTENINNEIUFNG] 289AN3TH

msmv-w'ﬂmﬂwi'ﬁﬂﬂnﬂsﬁwqméﬂ 9
1 ar A o (] i
ArpaniaiaenadasiuwLuAtaes  lienamldlnanssainsansansii
1 A 1 X ) X A ]
wpspndans  (duduliwszlunsdlmantisuntsaanadulilfunnigeliitg
nl . A 9 | d 4 (73 or 1 ' ar
ez wareseamninedtnisay  Waudifgwidingts  TnawAiatandsan

aunfguidnliflfisandusunes nanda
logeFijk = K+ K1) + H2() + H3(g + Ba2() + M3(ik)+ H23(k) 2 - 20)

FsuRNIAdR wuudrassluanng 2 - 20) WuwuuBedfihisns
marrandslAlnenss

AINANNTT (2 - 20) avdsinaiuineansan  Ej L Ex  WRZ Ej Q0
sinliiyinfugenmuuasidans  nesLaunnsAtuanEwalaeneBl

J 1 U g o A r
e Ej vasusazet Epc ihails udnlfumadadouliGesauseanndasiu

fadnfinuansmudura € = nj TngAun
M _ O (0) )
Ejp = (Bfy))ng /By 2 - 21)

dadunm g = nj)

U VA or ar ar o s A
AAAuILITY El(Jlk) azgnliuldisanndasivlindineansuians

(second marginal constraint) NAMAAB Eik = nix o

=he
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1(1? = (Ef]}())(ni.k)/ ED) 2-22)

(Hadunm Eik= ni
nd J A b4 [ ¥ ¥ o
wasazasLiaAfldann (2 - 22) gnufuliaenadasiu B k= "k Tng

E(J3) (El(i))(n_jk)/(E(z)) 2-23)

diadunm Ej = nj

N5LARNLLLIIRAY

i 4 . =7 = . o ve o X

Waa U ufiAraImItaWingy  AquiusuusisesidulU AR iRnau

W A W =l A . ) [ = 6 ¥ o W
mulidog AesiasiinszurunismasAnmgituuusdnsasafsy Tumidiniudeya
wal o | d o 3 = ' o
165  wazwunsaaslaliisana wiklunszuounissangnnfa AnsAnEATLs
[ (-1 & » 1 g Y @ ] =
wnsgusluniudiaeadngluesdays  Aawmaduansivivimantimeflaads
o’ 4 A [~ 3 I )
Anaanuazuuudseshlivinglinaosuinisiansnn - luwane o naedl 5181aaz
y =l o A ¥ o ¥ =) ar
wudluuudraswaanuuidndudagelfifeame  Tnagaininnagiudnsadon
. . '] . . A [] o o ar old o A
Al (ikelihood ratio criterion) MlNAed Aty Taevililuuudnassiing
A i . [ o ) d 4

wanldarsilusuuiiamnmfivaidessandnianislszvdnlunsagldays
Jaunu1o71)  waziuwain (1970)  wasdliviudidmiuuuudaeadeiuusn
NI TN AL AR ZEN TR N BRNAT s RImes azfiansan
AMNAIANINUANGNNTAY X, 2484 2 WILIA1ARY

) :l P o (v [] n:ld Aaa or

AAsdnNmAe AMUFLLLLRANARINAVANaNE wasnatadiladavans

ar ] L] = :l' A 1] A 3

tlade Aa w1 liarsazlfuuussasdedunivinglunlavuuniicld Tunsdidu
g’l ] ar ar =] =|
Hfawuldautasmsteanausziuaasiuls  uaz@nsfazdiuneinnsnedign

ARNARY
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1) afuuudimagie lumiisny wsziuuaeunngaiuanlufituay
Uaanda dviuuuudisaagiifive nisauazdima 2 viada As dmnunfsae
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2) Wiusausandays
3) AwnszidayalneldatiA Hierachical Log-Linear TaeildlilsunsudniFagnie
@i SPSS/IPC” Version 5
TumsmdunaieWiidadiasidumAdenill  ulddniunnfnuluies
AT il
31 anwoizuazlageairauuuaaunny
3.2 Wusumudeya
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3.1 ansuzuazlATIdSILLLRa LN
AnwuzrasuLLaaunINAzsznaudondausnge Ae
1) ForasuiLaannny
2) Arfuag
3) Amonuinauiveandu 4 new Aa
mewfl 1 wiusaLnARBIRUADUNMIIRRLILLIALIDNY
Aaufl 2 u:uuaﬂumuLﬁmﬁuﬁnwm:q‘mﬁma
peufl 3 uuusaLnMAETuAMLIPEeN Lty
naufl 4 LmumumuLﬁmﬁ'anl?ma‘iun'\iﬂﬁiﬁmmwﬁnmu“luumﬂ
U

v
o

wungaLna Bl N3 suasiiTisnuda A nnnTedy 53 48

1AT9#5 19 129U LURB LN
A o o A -3
Tassafiraisadoulsznauidrdgaesuuvaauonililunisfiususudeya
sznausinadausing Al
1) whdath
g A 1 1] o’ A Qr
dnutiiudnndpavazauniaw Wideviaanausnengaaailng
A o o [ < as o o o W
nauynAw Watlunisuussuasiiandt lanueiulasinida linugpay s
:" (74 ¥ < 9 o
natiuligpautivaainddgaainisnau
2) AkuztnlunNInsanLULABLIDN
1 ] A J
TngazndnativsnsaziBumsine  TagnsanLULRALDINAYIAZNIILNDY
] Ag ¥ 1 ad o o0 o
asflansan luniliun Annmnsenuuuaeuniy ARTRAN
3) dnyagiusnesAaLILLILABLONN (DEMOGRAPHIC)
-1 i) ar d o
TugauaziiusasviBandausinrasdrauuuuaaunin aazlidudo
a a o A 3 ] o ° o
uilsdiu TuannAgiueeansdde nilliud wa ang qainnsAnen daunuwiineuly
daunsmauAueesgnsanuudauny  nstfiRnulusituniidaqiudunanu
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ANWUSAININ
[ A = g ] or vé’
RGN L LGt (Ve RS B i
1. AMDNNWLLABLLAT (FREE RESPONSE)
L] r—% 1 o An - L] 1
aasiiatiduanonandidinvusdneuld wilddrauneuldlog
Base graveansaznavuuusaunanirvidauauiedladld  Annafiatifinondu
o AA ar (-3 o
AnnRNaNiutaiaasy (FACT)
. daidd
2. Annuuulidannaudaffingn (MULTIPLE CHOICE)
o Y .ﬁ sl o 3 7] [} o © [73 a
AmutliatiasiiAiseuvanee)  AdseulfiuniauiuAow  geaud
& A o ar =4 A = r O AJ = [ -l
Anaidanneuduladunilan nfiAseiuAIARLIBIMUBINNNNGAREIARRLILAEY
3. AonNuwuLiaanmaLsEudne 2 AMman (DICHOTOMOUS QUESTION)
o = g = o 4 [ ¥ [ a =
Anaiiatiaviidmeunnld 2 Awmen grausininaziilanta@an
pavlAies 2 mawindu
4. AMONULLYIAUARLAZAINARLIL (ATTITUDE)
o = tg o J A td
ApnnatatiduAnanuuuNInIdauLsEuNtAT  (Rating  scales) @9
d (5 ]
Usznavlildiog 5 nmsidau Ae anunfigaauisiaafgn dun
. o
vieunga  Wilezuuwyiniy 1
iat Wilazwuuwindu 2
thunans  Wilezuuuwindu 3
) Wiazuuuwindy 4

A ] o
wnge  Willazunuwindy 5

3.2 Wustusandays
ma‘mLmuaanmu‘lﬂ‘lﬁn'ciuﬂiszmsmu&mﬂumsmLmuafanmu
Weldsupnuiuiaanannifssginmi Jadufdndiunmsdaunsauonli
Tnedaunsauonuiteynmaiumumudeyaludosfeuganan wa. 2637 ansd
muLmua'aun'qu'l%’aﬁﬁmmqﬁﬁLw]‘i‘lLﬁmﬁuﬁ’uwﬁm'\u‘lwﬂqm'\u szuwinefufl 1

UNFIAN W.A. 2535 D9 31 FUINAN W.A. 2536
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L or

gAduldvinmafiusmumadaysangaiupuluduninlaessdiazes

[l ] A -] = A o’ ﬂJ
whewlutaaieunaian  athandrssdiida Wlduamadnglscasdisanis
Tnglfuuuseunnsidaauauiunguuszansdnny 30wy auwmice

UAL 1 211u

3.3 d1urunvugeunuilasudy
o A o o o A
Srunvugaunu i lunssusmudeyaidsnuu 30 atfu wawndlinmae
T 2 A ¥ 2 ' A 74
asuAMnanyInfrasdaysnldaannismatuuuseuaauds  wuduuusauninild

Ranuuwingy 30 a1 Anll 100 %

3.4 ABNeVeABAN I luNTISE
o v d @ o o o A 1o 4
urdayaniiusausauldiinisnsassauuazassiatiuinasluusuAan s
. 4 o a A = &
(Diskette)  ivav i lumsmszidayadauisaspaniiomef  Tnaldlusunsu
&3agdmiunniidemnadIanAans (Statistical  Package for  the  Social
SPSS/PC’ Version 5) Riasnziidayamuaifuasialilil
} 74 A or s e A ~a z [} o oy
1. dayminenfudnunzgiiBmvgniiazulumieeanu vinisawszilng
liraiiRFanas (Percentage)
' ¥ A or 20 o n‘ A o
2 dayanaaiuanunaneesdreuntuaaunny, dadundaaiuanin
] o A A as o o o [l o
windenvasmheey, thdainaaiuwgRnssunaljifzasyaainslumisenu i

nisiagizvidiayasing Hierarchical Log-Linear



P=|
unh 4
NANISIAUAZIFTT]

o or L A o’ & = any [}
nandy  adeniauduiussaniafingiivnainasaiizesmionly

WANJINNNUUAST

4.1 anuagv " s luauaiguazqdimsAnmnansgaiuan IAnu
ar ] o & b= =4
AunussadiurunsImaImMainglRvRaInaIsAl -

J ) o ‘d = or
meN 411 Arleduacfresudaziuudnnes  waRarsndaulslusuengv)

AERNISANE (V2) UaE AnuuaiaasnmaiagiRvsainainei (v3)

model fitted DF likelihood prob
marginal [BHD xz

Lo v 7 20.392 0.00
Ly V1) 6 19.857 0.003
Ly {V2) 6 13.598 0.034
Ly V3) 6 18.233 0.00
Lg {V1)V2){v3) 4 10.903 0.03
Lg (V1*V2)(V1*V3) 2 1.363 0.50
Lg {V1*V2)(v2*V3) 2 10.700 0.005
Ly (V1*V2)(V1*V3)(V2*V3) 1 1.241 0.27
Lg (V1*v2*V3) 0 0.000 1.00
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M1319 4.1.2 ANALYSIS OF ASSOCIATION

SOURCE OF VARIATION DF | uasiares 4 (L) x L
AMNUANFINIZNTN model L 3 r Lo x Ly) = 0535
sz model L4
-AMHUANGIWNTZNIN model L, 1
0 X g-X ) - 679
WAz model Ly
-AVMHURANGINTENIN model Ly 1
zz (L[))-Z2 (L3) = 2.159
WAz model Lg
-ANUANANIENIN  model Lg 1 7 7
WA model Ly Celt 7Y%
-ANUANANTENI N model Lg 1
WAL model Ly xz Lg) Zz Ly) =9.463
-ANUANANIENIN - model Ly 1
uaZ model Lg Zz (Ly) ).2 (Lg) =1.241

RINANTN 4.1.2 ANAINUANGNITENINS model Ly UAT model Lg RAwinrfy
1241 asnponadulass OF vy 1 dlenasaudheadflaguaofissiu
dAty 0.05 wudlifiudrAynieats wandn dadusuenguazqminisdnmue
ATLIAN 13Jﬁm'mﬁuﬁuﬁﬁafiﬁmuﬂ?St'wmn'mﬁquﬁﬁLw]mnmmﬁ WULA1ADY
da y i m a
TAdiffnBunzes (V1 V2 uas V3 %9 * 3(ijk)’

afiansnnAtANIANRNTENINg model L5 WAY model Ly HAMiL 0.122
astnpnaili@dszvinty 1 dWenadeuscuadinlnauaafszAutind Aty 0.05 wu
i1 hifledrdymesdn  wansiadafeatugfinnsdnmasdaounn  hifianny
Auiudradnnuaiaemsfsgifimmanasedl  wwudaeddl  Adfiufie
FEUIN V2 Uuae V3

efinnsnnAranuuansinesswing model Lg WAZ model Ly HAwiiu 9.463

= 1] [ d < rA or [ L3 ar
asnanniudarsyindu 1 WanaseusinadilrauanfisyiuiudnAty 0.05 wu
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' a or

L ar X3 ] or A ar o o [
i1 Weddtynneada  uwansintihdufaaiuanguasdaruaniinauduiugsadiuin
ATeINITAngiRMAAINaAll uiudiaaddl Aeflufndanssuing Vi uas V3
A ~ U ’ 1 1] 1 [~
\HaRaNINAIAMNUANGINTZWING model Lo WAY model Ly HAWWNTL 0635
o, 1 o A oo A [v4 L% o o 1
asAanuludasyinty 1 Wenasausiuadin lrauarfssiutiadnAty 0.05 wuan
1<t ar © s oo (3 dyd v or Qs A o
ifnTadnAgyneadi wuuanaanAsliinaudnuasiawls Vi ilaiansunAy
WANFINNTENIN model L WA model Ly AAWINTL 6.794 avAanailudaszingu 1
d LX) or o o o 1 o o o X
mﬂwmmuﬁ’qmnm‘lﬂmma""mmuuﬂmmy 005 wudn HtedAtyyeada  wuu
o g Qs ar A =y ' 0 1 J
AasiiRafinavanaassiauds V2 uazifiafiansanAiaanumneingszndng model Ly
= V. o Y 5 ar A
WAL model L3 HAWINAL 2159 asAAdNTluBdsTYiNGL 1 Hannaau
o A o o O o ] ] o 0 o oy [ g ]
faaahin lnaundfiseiutiididty 0.06 wudnluifhdrAtynieada uuudnaasiaslud
nananaadsiawls v3

ar

wanzasil wudrasansdeyall  iudsil

log F. =u+
P8 Tk TEE () THa3k)

4.2 dyudgu " dasuarudiuounidnauludaunisriunn  uasszes
o o ' (v ' ° & P QAo
walumMsmsiiumte  danNadunuifadIuUATIIaINIsiAgLRLUGARIN
q9LAl"
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) e ] o d‘ ] o o ar
AIN 421 AlpauAcfuasusiazuuLaIaey Wakansnnsaulsludiuauwineu
ludounisaquAn(ve)  Teazaan luNTANNIFTUMLG (V) UAY  ATuauATIaednIg

RagLiRwmgaInaaadl (v3)

model fitted DF likelihood prob
marginal ratio ZZ

Lo T 7 28.030 0.00
Ly v3) 6 25.871 0.00
Ly (vV4} 6 10.002 0.125
L3 (V&) 6 27.495 0.00
Ly (Va)vB)(V3) 4 7.307 017
Lg (V4*V5)(Va*V3) 2 6.940 0.31
Lg (V4*V5){v5*V3) 2 0.962 0.62
Ly (VA*V5)(V4*V3)(V5*V3) 1 0.423 0.62
Lg (V4*V5*V3) 0 0.000 1.00

#1919 4.2.2 ANALYSIS OF ASSOCIATION

-ATUANGINSENIN. model L 3 r Ly x L) = 2.168
uaz model L4
-ANHURANFINIENINN model L 1
! X og X 1y = 18028
WAz model Lo
-ANNUANAINIENIN model Lo 1
19X 1y = 053
HAT model L3
-ATNUANANIENIN  model Lg 1 p 2
WA model Ly Lg) -+ {Lg) = 8517
-AUANGANIENIN  model Lg 1
uar model Ly 4 (Le) x {Ly) = 0539
ANNUANANIENI N model Ly 1
uaz model Lg 7 Ly} x (Lg) = 0.249
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AMNAIN 4.2.2 AIANNUANAINIZWIN model L7 UAZ model Lg NAWNAL
- " o A aa rA o e O ar
0249 avAAivBaszyiniy 1 Wenasausaualin lnauanfssauiiudAty 0.0
wudniidedAgneadi uanedn  dadasudwaumineludiumsarusuuss
srazan lunisansiwnieddaiugn  liflanuduiugsednuuniieainisin
oy /o [ gd 19 1a a
qnmmmj'\nmuﬂu wuudnaeetiRelaiilfnFenaes v4 V6 uaz V3 (H4*5%3(jjk)
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marginal fatio ;{2
Ly n 5 10.47 0.08
L {(V3) 4 8.111 0.00
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M99 4.4.2 ANALYSIS OF ASSOCIATION
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marginal ratio ZZ
Ly i 5 5.130 0.39
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198 4.6.2 ANALYSIS OF ASSOCIATION
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AT 4.8.2 ANALYSIS OF ASSOCIATION

SOURCE OF VARIATION DF | yasineame X X 1y

i
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model fitted DF likelihood prob
marginal ratio Xz
Lo T 5 8.444 0.12
Ly (vV3) 4 6.285 0.00
Ly (V26) 3 7.861 0.049
L3 {(V26)(V3) 2 5.701 0.06
Lg {V26*V3) 0 0.000 1.00
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#1919 4.12.2 ANALYSIS OF ASSOCIATION

SOURCE OF VARIATION DF | yosiwmes X ()X w
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A9 4.13.2 ANALYSIS OF ASSOCIATION

SOURCE OF VARIATION DF | ypsingmes X ()X L
ATINUANGIWTZNIN model Ly 1 X g X Ly =215
UAT model L4
-ANUANANIENI N model L, 2
0 XA (=92
uaz model Ly
-ANNUANFINTENIN  model L3 2
x Lg) x Ly) = 15373
WAL model Ly

U [y 1} ) d o~ -
ANNANTN 4131 UAMIATIARUAYTIRIUAIAZ models WLTIEHARANIUNENENA
o A ar 9 A 1 3 < [l Ad
aassulsinaafunsifiriiamnauansnnsauinmiadnyasnielumdsnuy - Alug
) k4 :l’ =3 oy + fA
AaduIuAfaaInaiagiRvnanaInal Anme 4.13.2 Arlaauarinanadann
16.373 1t model L3 @@ 0.000 1 model Ly AuuANsinszaslaauaaf Wiy 16.373

<y ] ar A ooy A or o 0 o
asAnANdudastvindy 2 Nenngaudisadidlaauadfssiuiudndny 006 wu



47

i Aynends  uanein  Tadadeafunisetemnauanisaudng v
dryasniahummianenu ﬁmmﬁuﬁuﬁ’rﬁiﬂfiﬂmuﬂ%@mmnmﬁmqlﬁmﬁ;mnmmﬁ
wazasiu wwusreest Jebiffrunszwing v 27 ez v3

efiansnnArAuuANANITEINg. model Lo 48Y model Ly Wiy 9.235
asrmpanah@asindy 2 Lﬁﬂmmmué’qtmﬁﬁ‘lﬂmtﬂ%“ﬁ?:ﬁuﬁﬁz‘hﬁcy 0.05 Wuin
fitdndnyneada wusaediRdinandnuesinuls V27 wazileRansnndran
WANANNTEUNINN model Ly WAT model Lyinri 2.159 asA1amitludassvindu 1 il
nagaufaeadnlnaunafssautudndy 0.05 nudliitddoyneada uwudiaes
fAifluandnaesiauls v3

ar

z ° [y = 1
PNTIZRZUN LLLIRNAENTIBNTBY AU st

tog K T PR e

Y 3*27(1)

o ar o a o ' a & s ' <l
4.14 ﬂu&lﬂs’lu 7 ﬁQ""ﬂlﬂﬂlQﬂ‘uﬂ"lLlﬂuﬂﬂ'l‘iﬁﬂﬂ\'lll.ﬂﬂﬂﬂtﬂﬂﬁlﬂlﬂ'ﬂlkﬂﬂﬂ
' < [ 10 & o oy <
d')uﬁl'N"] Nﬂ')']uﬁuwuﬁ(ﬁ'ﬂqququﬂﬁﬂ‘ﬂ'ﬂqn']‘il.ﬂﬂq‘uﬁlﬂﬁquﬂﬂ'\‘ilﬂu y
1 .¢ i o A o ar e‘ or g [}
AT 4.14.1 ﬂ'ﬂﬂﬂLLﬂQﬂﬂQLLW@:LLﬂU@'\ﬂ’ﬂQ WanansumAaulsNaNUAILKLENNT

=, z‘/ o 1 d ] L4 :I/ ~ sy
AassuRualnadanaLans d’Julﬂ’N'] (V28)uas  IMIUATIUBINTINAGLIFILAFATNANT

=
AN (V3)
model fitted DF likelihood prob
marginal atio ,1;

) u 5 21.627 0.00
L (V3) 4 19.468 0.00
Ly {(v28) 3 10.298 0.016
L3 {(V28)(v3) 2 8.139 0.05
Lg {v28*v3) 0 0.000 1.00
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RN 4.14.2 ANALYSIS OF ASSOCIATION
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model fitted DF likelihood prob
marginal atio ,’(2
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L (V3) 4 16.371 0.00
Ly (V30) 3 11.203 0.013
L3 (V30)(v3) 2 9.044 0.02
Ly (V30*V3) 0 0.000 1.00
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f19149 4.16.2 ANALYSIS OF ASSOCIATION

SOURCE OF VARIATION DF R ® X »
AMNUANBINIENI N model Lg 1 xr Lo x (Lq) = 2.159
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Ly {v3) 4 10.656 0.00
Ly {(v31) 3 11.641 0.006
L3 (V31){v3) 2 9.482 0.03
Ly (V31*V3) 0 0.000 1.00
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54

#1714 4.18.2 ANALYSIS OF ASSOCIATION
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model fitted DF likelihood prob
marginal ratio ]f
Lo n 5 40.981 0.00
L1 {v3) 4 38.822 0.00
Ly (V33) 3 3123 0.373
L {V33)(v3) 2 0.964 0.73
Lg (V33*V3) 0 0.000 1.00
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M1919 4.20.2 ANALYSIS OF ASSOCIATION
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model fitted DF likelihood prob
marginal {atio ZZ
Lo n 5 33.946 0.00
Ly v3) 4 31.787 0.00
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L3 {V35)(V3) 2 0.665 0.73
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M7 4.22.2 ANALYSIS OF ASSOCIATION
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A9 4.23.2 ANALYSIS OF ASSOCIATION
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L3 {(V38){(v3) 2 0.028 0.98
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ANTN 4.24.2 ANALYSIS OF ASSOCIATION
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model fitted DF likelihood prob
marginal atid )(2
Lo n 5 20.029 0.00
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65

A19N 4.256.2 ANALYSIS OF ASSOCIATION
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. BINT19 4.26.2 ANALYSIS OF ASSOCIATION

SOURCE OF VARIATION DF i e dCH 1 ) x g

-ANNUANFINIEUI N model Ly 1 7 (Lo . (Ly) = 2.169
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marginal ratio ,1/2

Lo 7} 5 38.298 0.00
L {V3} 4 36.139 0.00
Ly (va2) 3 4419 0.296
L3 Va2)iv3) 2 2.260 037
Ly (V42*V3) 0 0.000 1.00

M99 4.28.2 ANALYSIS OF ASSOCIATION

SOURCE OF VARIATION DF | waginenes 4 -2 L

-AOUANGINIENIN model Lp 1 7 L) x (L) = 2159
WA model Lq
-ATNUANANTENIN  model L 2

& ¥ g 1Ly =33879
wae model Ly

-ANUANANIEUIN  model Ly 2
v (La) x (Ly) = 2.260

WAL model Ly
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NATAT (V3)

model fitted DF likelihood prob
marginal ratio Xz
Lo m 5 12.491 0.04
L v3) 4 10332 0.00
Ly (v43) 3 3472 0.315
Ly {V43)(v3) 2 1.313 0.50
Lg (V43*V3) 0 0.000 1.00
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M13N 4.29.2 ANALYSIS OF ASSOCIATION

SOURCE OF VARIATION DF wosians X )X Y
ANNUANGINTZUIN model L 1 X wg X 1y =250
uaz model L4
ANMUUANANIENIN  model L 2

0 29X =009

uaz model L,

-AUUANFINIZNTIN  model Lg 2
| Xy X =113

Uaz model Ly
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(V3)

model fitted DF likelihood prob
marginal e Zz
Lo n 5 19.416 0.01
Ly (v3) 4 17.257 0.00
Ly (V44) 3 6.438 0.16
Ly (V44)v3) 2 4278 0.16
Ly (Va4*v3) 0 0.000 1.00

A998 4.30.2 ANALYSIS OF ASSOCIATION

SOURCE OF VARIATION OF | nawineras X )X L

ATAUANGANIENINS. model Lo 1 P x (Ly) = 2159
WA model Ly

-ANNUANGINIENIN  model L 2 7 ol 7 L) = 12,978
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AT model Ly
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AMNATAN (V3)

model fitted DF likelihood prob
marginal (atio Zz
Lo u 5 9.722 0.16
Ly {V3) 4 7.563 0.00
Ly (vV4s) 3 6.122 0.133
Ly {Va5)(v3) 2 3.963 0.15
Ls {(V45*V3) 0 0.000 1.00
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M99 4.31.2 ANALYSIS OF ASSOCIATION

2 2
SOURCE OF VARIATION OF wewnares ¥ ()% ()

-ATWUANGINIEUI N model Lo 1 XX (Ly) = 2,159
uar model L4 :

-ANUANANIENIN  model Ly 2 % ) P% Lo} = 3,600
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WaT model L,
ANUUANFANIEMIN  model Lg 2
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uwaz model Ly
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Y L . : ol
AT aRngURmAAINaInATl anAeg 4.31.2 Adlasuadimanasain 3.963 u
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Lifanuvalimanza (va6)uas SnuafarasnafingiiRmeainanadl (va)

model fitted DF likelihood prob
marginal ratio Zz
Lo 7 5 5.166 0.44
Ly {v3) 4 3.007 0.00
) (va6) 3 2.634 0.456
Ly (v46)(v3) 2 0.475 0.79
Lg (V46*V3) 0 0.000 1.00

A3 4.32.2 ANALYSIS OF ASSOCIATION

SOURCE OF VARIATION OF | rasivaes X ()X »
-ATTUUANGINITENG N model Lo 1 I (Lo X (L) = 2.159
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-ANNURNAINIENIN  model Lo 2

9 Lo x (Ly) = 2532
Waz model Ly
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(V3)
model fitted DF likelihood prob
marginal ] f

Lo 7] 5 11.274 0.26
Ly V3) 4 9.115 0.00
Ly va7) 3 8.485 0.015
Ly {(V47)(v3) 2 6.326 0N
Lg (V47*Vv3) 0 0.000 1.00
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M191N 4.33.2 ANALYSIS OF ASSOCIATION
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model fitted DF likelihood prob
marginal ratio Zz
Lo u 5 21.026 0.01
L1 (v3) 4 18.867 0.00
Ly {vag) 3 3.214 0423
L3 {vVa8)(v3) 2 1.054 0.70
Lg (V48*V3) 0 0.000 1.00

M174 4.34.2 ANALYSIS OF ASSOCIATION
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model fitted DF likelihood prob
marginal ratio Zz

Lo 1] 5 12.012 0.21
Ly (v3) 4 9.863 0.00
Ly {v49) 3 8.720 0.013
L3 {Vag)va) 2 6.561 0.10
Lg (V49*V3) 0 0.000 1.00
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M99 4.356.2 ANALYSIS OF ASSOCIATION
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FIMNAIAN (V3)

model fitted DF likelihood prob
marginal [ati )f
Ly n 5 20616 0.00
Ly V3 4 18.457 0.00
Ly {V50) 3 5.107 0.116
L3 {V50)(vV3) 2 2.948 0.38
Ly {V50*V3) 0 0.000 1.00

7319 4.36.2 ANALYSIS OF ASSOCIATION
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z (L) J fLy) = 2.948

uar model Ly

AN 4361 uanaAnlAuAfIRIwiag models wudnilefiansundvEnates
ﬁ'qu,ﬂﬂﬁ'mﬁ'umsl.ﬁmﬁzym‘lunwﬂﬁiﬁmuuﬁq‘lmﬁnmcﬁmnﬂuﬁﬁnaﬁaéﬂmuﬂ%@
saansfingiRmgananal anmee 4362 Anlasupofianasann 2.948 u
model L3 1Aa 0.000 W model Ly A muansingzadlaauanf infiu 2.948 asmiAny
dhidasswinty 2 danaseudusdilrauaaMssiudnddty 005 wudnlufiv

or QS J & A o . = L) ]
Aymeadd wanvin  dadudasfumsdiadglumafidauudalitinmg



82

muaumwd’uﬁuﬁﬂﬁqmuﬂ;a:’wmn'mﬁmqﬁ'ﬁmqmnmmﬁmm:azﬁu WUL-
drani] Alifrifansswing v 50 uaz v3

eflansanArruuansnszwing model Lo WA model Ly HANLiNrTL 15.509
avnaruihdasyinfy 2 WenasaudreadilaauaaMszduludrdny 0,05 widn
fudAymeadia wudraesiieinandnzesius veo  wazdlafiansnndnaay
WANFIN9s=INg model Ly UAE model Ly fAMwindy 2.159 asAarududasswindu 1
FennsaufauadinlaaunMssiutiudrdny 005 wudnlifhiodAynesda uuw-
readiidchifinavdnuasious va*

L . X | ot/ o &
wszaniu wuudnaesrasdeyall udsil

108, 5 = H 50
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A A & or o A = 3 ) ¥
ATTNN 2 LAAIAYTHALAZTARRS mmanwmzqummammmu’tuumﬂmu Traiudis

udnwousglimmnninuInngauazuin (5,4)

o oo d
AnsnurgLiiwgniiatiesuacipaingn (2,1)

o sy A =
anusgizwainaUIuNane (3)

ﬁnwmquﬁmnﬁtﬁﬂ wniige unang viat A

ot UATNN uazias goywnel
-

1. @aaflidien 1 2 26 2
(3.33) (6.67) (83.33) (6.67)

| 2. gpanfnafiilufio 10 7 1 2
(33.33) (23.33) (36.67) (6.67)

3. furfagnanaaiii 22 3 3 2
anafindumselé (73.33) (10.00) (10.00) (6.67)

4. \fiamagnivsiaas 6 1 1 2
anqiAll (20.00) (36.67) (36.67) (6.67)

5. NAUNUANTLAN 0 1 27 2
(0.00) (3.33) (90.00) (6.67)

6. iinsluazasans 3 3 22 2
Lﬂﬁm@mdmi'm‘?‘ayia (10.00) (10.00) (73.33) (6.67)

sz1nenin

7. Mmanassidaan 1 1 26 2

aapi (3.33). (3.33) (86.67) (6.67)

' - AJ = A’ . A ] a e 1
waneg) ;. Agruneifiaiy  fissnuenkhseulunislfiewiinng

o oy < ] o a Qacy ’c‘/ | 73 L
Aingidivg AdliaansauendnenenafiegiBmgld  mwszaziugriuRuas

Tildnsanluuuusauniy
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13123 2 1 1 1 1 0012411121
2221¢ L 0 1 1 0 0052211212
22112 2 2 02 0 0014111112
12132 0 0 0 0 O 0000000001
23112 4 4 0 0 4 0014131114
1211317 9 814 % Q02343222
24215 5 0 5 5 0 0011521114
2312442 0 040 0 2014441312
2221411 01111 0 0034342223
12211319 0 01z O 7013531422
221121313 0 1 & 0014433212
2312420 0 0 0 0 0022431223
2411553 0 0181014113541132
1321331 03131 0 0013431213
1311211 6.5 9 2 Q014321523
22213 6 6 0 & 0 0012421115
2421442 0 03010 0214341244
2311410 010 5 5 0011531114
1411551 0 051 0 0013411114

23113311121 02011023431113%

23112 3 3
12112 0 0
2321426 O
222121111
2311436 0
2211435 0
131132420
22112 8 8
22114 9 9

03
00
020
011

030 ?

035
424
08
092

0
0
0
0
4
0
0
0
a

141143131 02010

0011411112
0000000002
6013431324 3
0011521113
3034431114
0014531214
0011441312
0012421414
0011411112
1014442213

98

1212232411
1z1223z2111
2333244332
11111211l
3433443324
3223244332
4443354444
3243245445
22437232333
3335225232
3432134233
4324342224
3553333334
BEI2E2E224
3433243433
4554333444
4444344455
3333444445

4335443344 433

4343334444
3543345225
2447244333
33334344
3333333333
3435424435
3243242214
2332223214

3442444432 22

3553344334
5553333555

1221554555
1111553544
2222444444
1111555555
4322445543
4224444245
4333444444
532425335%
3223255433
3334554445
4113353333
5334444453
4344454553
4322343344
RIB4ERR2Z2R
4223444333

5443555555 53

9293434434
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4359444443
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5 3223344444
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4221555555
5223533444
43534544444
3224454 544
22454344
3355443345
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4445443
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5545533
3433333
5445533
5455524
3455531
5234433
4444443
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4355553
5445542
4445433
4234532
3433332
5455554
5355423
4244337
5355533
3444442
4444351
4444432
5455553
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5224472
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DATA LIST FILE = ’b:proj.dat’ /SEX 1 AGE 2 EDU 3 V1 4 V2 §

V3 TO V8 6-17 V9 TO V17 18-26
V18 TO V27 28-37
V28 TO V37 39-48
V38 TO V44 50-56
V45 TO V50 58-63.

MISSING VALUE V10(0) /V11(0) /Vi2(0) /V13(0)
/V14(0) /V15(0) /V16(0)
/V30(9) /V31(9) /V34(9) /v41(9).

VALUE LABELS SEX 1 'MALE’ 2

'FEMALE’

/V10 TO V50 1 'LITTLE’ 2 'MODERATE’ 3 ’'MANY’

/AGE 1 '=< 30’
2 ' > 30
/EDU 1 'BACHELOR DEGREE’
2 'MASTER DEGREE’
/V1 1 ’'< 500’
2 '>= 500’

/V2 1 '=¢ 10
2 ' 10
/V3 1 '=¢ 20’

2 '>= 21°,

RECODE V3 (LO THRU 20=1) (21 THRU HI=2
/V10 TO V50 (1,2=1) (3=2) (4,5=3)
/v2 (11213=1) (4,5=2)
/AGE (1,2=1) (3,4,5=2)

/vl (1=1) (2,3=2).
HILOGLINEAR V3 AGE EDU(1 2)

/DESIGN= V3*EDU V3*AGE EDU*AGE
/DESIGN= V3*EDU EDU*AGE
/DESIGN= V3*%AGE EDU*AGE

/DESIGN= V3
/DESIGN= AGE
/DESIGN= EDU

/DESIGN= V3 EDU AGE

/DESIGN,

HILOG V3(1 2) V17(1 3)
/DESIGN= V17
/DESIGN= V3 V17
/DESIGN.

FIN.
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hrprod.dat® /SEX | AGE 7 EDU 3 ¥1 4 ¥?

Y& TO ¥8 &-17 ¥2 TO Y17 18-26
Y18 10 Y27 28-37
Y8 TO VAT 29-48
Y38 TO Y44 &

056
Y45 TG YEID 5383,

HISSIHG YALUE Y10{W) /Yiuin) /yiz(o) /vis(o)

YaLUE LABELS SEX 1

"MALE? 7

[VL400) /Y15(0) /¥16(Q)
JY30(9) /¥EL(9) /N34(9) /¥41(9)
*FEHALE’

V10 TO ¥50 1 "LITTLE® 2 *HODERATE® 2 “MaMy’
JBGE 1 “=¢ 30°
27 > a0

JEDU 1 "BRACHELOR DEGREE’
? "HMASTER DEGREE’
/YL 1 ¢ s500°
T tom o RO0°
Pz 107
o’
7::< /(?O:‘
Py 717,
MECODE ¥3 (10 THRU 20=1) (21 THRU HI=?)
V10 TO v&0 (1,2=1) (322) (4,5%=3)
/Y2 (1,2,%351) (4,522)
J8GE (L,221) (3,4,5=2
VL (1=1) (2,3=2).
HILOGLINERR Y% AGE EDU(L 2)

/¥?

1
<
JAK
2

The raw data or transformation pass is proceeding

48 cases are written to the uncompressed active File.

/DESIGH= YIXEDU Y3*AGE EDUXAGE
/DESIGH= Y3*EDU EDUXAGE
/DESIGH= VI¥AGE EDU¥AGE

JDESIGH= Y3
/DESIGH= AGE
/DESIGH= ENUY
/DESIGH= ¥3 EDU AGE
/DESIGH.

HILOGLINEAR requires

632 BYTES of workspace for execution,

Page 2 SPSS/PCH
*okok ok ok X x ok T ERARCHIYCA L LD G . T HEAR
D&TA Information

A0 unwelghted cases accepted.

€K K

0 cases rejected because oOf out-of-rangs factor values.

18 cases rejected because of missing data.

20 weighted cases will be used in the analysis.

FACTOR Information
Factor lLevel lLabel

v . 2

AGE 2

EDU Z

*

/11795

ES

RS

e r S s e AR Sk A AOS S0eh R 4 S48 Sy o Smak Y0y SvWe Semk a4 e SUUS Arby S4% e SAME Seak SOH AL WHVY S004 SO R S4R4 WAL Ok SARR SO i el B4R A4 MAAS WAVH S0 s St saen AR S04e W LeAE LAA4 AU 8 SRS WAAD LAY SR RS AR Semh See Seen Savd S Y AS TV et THAG S00n A e s (e e St
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Page 3 SPSS/PCH 3/11/9
DESIGN 1 has generating class

V3I*EDU

V3¥AGE

EDU*AGE
Page SPSS/PCH 3/11/9
The Iterative Proportional Fit algorithm converged at iteration 3.
The maximum difference between observed and fitted marginal totals is .092

and the convergence criterion is

-250

Observed, Expected Frequencies and Residuals.

Code OBS count EXP count Residual S$Std Resi
v3 =¢ 20
AGE =< 30
EDU BACHELOR 8.0 8.4 -.38 -.1
EDU MASTER D 4.0 3.6 38 .2
AGE > 30
EDU BACHELOR 6.0 5.6 .40 .1
EDU MASTER D 1.0 1.4 -.41 -.3
v3 = 21
AGE =< 30
EDU BACHELOR' 1.0 .6 .38 4
Page 5 SPSS/PCt 3/11/95
Code OBS count EXP count Residual Std Resi
EDU MASTER D .0 o4 -.38 -6
AGE > 30
EDU BACHELOR 7.0 7.4 - .40 -.1
EDU MASTER D 3.0 2.6 .41 .2
Goodness~-of-fit test statistics
Likelihood ratio ¢hi square = 1.24097 DF =1 P = .265
Pearson chi square = .89051 DF =1 P = 345
Paga 6 SPSS/PC+ 3/11/95
DESIGN 2 has ganerating class
Y3XEDU
EDUXAGE
Page 7 SP3S/PC+ 3/11/95

The Iterative Proportional Fit algorithm converged at iteration 2.
The maximum difference between observed and fitted marginal totals is .000
and the convergence criterion is

.250
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Observed, Expected Frequencies and Residuals.

Factor

Factor

EDU
AGE

EDU

EDU

Goodness-of~-Fit test statistics

Likelihood ratio chi sguare
Pearson chi square

Code

=¢ 20

=¢ 30
BACHELOR
MASTER D
> 30
BACHELOR
MASTER D

>z 21
=< 30
BACHELOR

Code

MASTER D
> 30

BACHE LOR
MASTER D

#Ho3

OB3 count EXP count
8.0 5.7

4.0 2.5

6.0 8.3

1.0 2.5

1.0 3.3

SPS8S/PC+

OBS count EXP count
0 1.5

7.0 4.7

3.0 1.5

10.70373 DF =2 P
8.9971%°  DF = 2

Fesidual

Std Resid

.95
.93

-.79
~.95

3/11/95
Std Resid
-1.22

1.05
1.22

B L R e L e ]

DESIGH 3 has generating class

¥3*AGE
EDUXAGE

SPSS/PCH
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SP3S/PCH {

The Iterative Proportional Fit algorithm converged at iteration 2.
The maxinum difference between observed and fittedkmarginal totals is

and the convergence criterion is

.250 \ ‘\\

Observed, Expected Frequencies and Residuals.

Factor

v3
AGE
EDU
EDU
AGE
EDU

Code

=< 20

=< 30
BACHELOR
MASTER D
> 30

BACHELOR

OBS count EXP count Residual

8.0 8.3
4.0 3.7
6.0 5.4

3/11/95

.000 -

Std Resid

-.11
.16

.28
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EDU MASTER D 1.0 1.6 - 65 -5
¥ = 21
AGE =¢ 0
EQU BACHELOR 1.0 .7 AN .1
Page 11 SPSS/PCH 3/11/9%
Factor Code 0BS count EXP count Residual Std Resi
EDU MASTER D .0 .3 - &1 -.5
AGE » 30
EDU BACHELOR 7.0 7.6 -.65 -2
EDU MASTER D 3.0 2.4 .65 .4
Goodness~of-fit test statistics
Likelihood ratio chi square = 1.36325 DF =2 P = _.506
Pearson chi square = - 1.04659 pDF =2 P = 593
Page 12 SPSS/PCH 3/11/95
DESIGH 4 has generating class
V3
Page 13 SPSS/PCH 3/11/95
The lterative Proportional Fit'algorithm convergad at iteration 2.
The maximum difference betwsen observed and fitted marginal totals is .000
and the convergence criterion is L250
Ooserved, Expected Frequencies and Residuals.
Factor Code 0BS count EXP count Residual Std Resi
¥3 =< 20
AGE =¢ 30
EDU BACHE LOR 8.0 4.8 3.25 1.4
EDU MASTER D 4.0 4.8 -.75 -3
AGE > 30
EDU BACHELOR. 6.0 4.8 1.28 .5
EDU MASTER D : 1.0 4.8 -3.75 -1.7
v3 = 21
AGE 2¢ 30
EDU BACHELOR 1.0 2.8 -1.75 -1.0
Page 14 SPSS/PCH 3/11/95
Factor Code OBS count EXP count Residual Std Resis
EDU MASTER D .0 2.8 ~-2.75 -1.6
AGE > 30
EDU BACHELOR 7.0 2.8 4.25 2.5¢
EDU MASTER D 3.0 2.8 25 .1



Goodness~of~fit test statistics

Likelihood ratio chi square =
Pearson chi square =
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18.23223 DF
16.08612 OF
SPSS/PC+
8PSS/PCt

The Iterative Proportional Fit algorithm converged at iteration 2.

The maximum difference between observed and fitted marginal totals is

and the convergence criterion is

.250

Obhserved, Expected Frequencies and Residuals.

OBS count EXP count

Residual

4.75
.75

3/11/95

.000

Std Resi
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Factor Code
¥3 =¢ 20
AGE =< 30
EDU BACHELOR
EDU MASTER D'
AGE > 30
EDU BACHE LOR
EDU MASTER D
V3 »x 21
AGE =¢ 30
EDU BACHELOR
Page 17
Factor Code
EDU MASTER D
AGE > 30
EDU BACHELOR
EDU MASTER O

Goodness—~of~fit test statistics

Likelihood ratio chi square =
Pearson chi square =

3/11/95
Std Resis
-1.8

1.3
~-.é
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8.0 3.3

4.0 3.3

6.0 4.3

1.0 4.3

1.0 3.3
SPSS/PCH+

0OBS count EXP count

.0 3.3

7.0 4.3

3.0 4.3

19.85667 DF = 6 P

17.27602 PDF =6 P
SPSS/PCH

3/11/95
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Page 19 SP3S/pC+

The Iterative Proportional Fit algorithm converged at iteration 2.
The maximum difference between observed and fitted marginal totals is
and the convergence criterion is . 250

Obsarved, Expected Frequencies and Residuals.

Residual

Factor Code OBS count EXP count
V3 =< 20
AGE =< 30
EDU BACHELOR 8.0 5.5 2.50
EDU MASTER D 4.0 2.0 2.00
AGE > 30
EDU BACHELOR 6.0 5.5 .50
EDU MASTER D 1.0 2.0 ~-1.00
Y3 = 21
AGE =< 30
EDU BACHELOR 1.0 5.5 -4.50
Paga 20 SP38S/PCH
Factor Code OBS count EXP count Residual
EDU MASTER [ .0 2.0 ~-2.00
AGE > 30 /
EDU BACHELOR . 7.0 5.5 1.50
EDU MASTER D 3.0 2.0 1.00
Goodness~of-fit test statistics
Likelihood ratio chi square = 13.59768 DF = 6 P = .034
Pearson chi square = 10.27273 DF = 6 P = .114
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Page 21 SPss/pPC+
DESIGH 7 has generating class

V3

EDU

AGE
Page 22 SPSS/PC+

The Iterative Proportional Fit algorithm converged at iteration 2.
The maximum difference between observed and fitted marginal totals is
and the convergence criterion is .250

Observed, Expected Frequencies and Residuals.

Factor Code 0BS count EXP count Residual

3/11/95

.000

Std Resid

- - o v

3/11/95
Std Resid
~-1.41

.64
.71

- v o g e vt o e

3/11/95

o v s o -

3/11/95

.000

Std Resid
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AGE =¢ 20 .
EDOU BACHELOR 8.0 6.0 1.96 .80
EDU MASTER D 4.0 2.2 1.80 1.22
AGE > 30
EDU BACHE LOR 6.0 1.9 -1.90 - &7
EQU MASTER D 1.0 2.9 -1.87 ~1.;o
Vi = 21
AGE =¢ 20
EDU BACHELOR 1.0 2.5 -2.50 -1.33
Page 23 SPSS/PCH 3/11/95%
Factor Code OBS count EXP count Residual Std Resid
EDU MASTER D L0 1.3 -1.27 -1.13
AGE > 30
EDU BACHELOR 7.0 4.6 2.43 1.14
EDU MASTER D 3.0 1.7 1.34 1.04
Goodness—-of-fit test statistics
Likelihood ratio chi sqguarg = 10.90339 DF = 4 P = .028
Pearson chi square = 9.21521 DF = 4 P = .056
Page 24 SPSS/PC+ 3/11/95
DESIGH 8 has generating class
VIXAGEXEDU
Page 25  Spss/PCH 3/11/95
Hote: For saturated models .500 has been added to all ohserved cells.

This value may be changed by using the CRITERIA = DELTA subcommand.

The Tterative Proportional Fit algorithm converged at iteration 1.
The maximum difference betwesen observed and fitted marginal totals is .000
and the comvergence criterion is .250

Ohserved, Expected Frequencies and Residuals.

Factor Code 0BS count EXP count Residual Std Resid
Yz =¢ 20
AGE =< 30
EDU BACHELDR 8.5 8.5 .00 .00
EDU MASTER D 4.5 4.5 .00 .00
Page 26 : SPSS/PCH 3/11/98
Factor Code 0OBS count EXP count Residual 8id Resid

AGE > 30
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EQU BACHE LOR — 6.5 6.5 Q0 .00
EDUY MASTER D 1.5 1.5 .00 . Q0
V3 »x 21
AGE =¢ 30
EDU BACHE LOR : 1.5 1.5 L0 .00
EDU MASTER D -5 .5 .00 .00
AGE > 30
EDU BACHE LOR 7.5 7.5 ] .00
EDU MASTER D 5.5 3.5 fOO .00
Boodness-of-fit test siatistics
Likelihood ratio chi square = .00000 DF =0 P = 1.000
Pearson chi sguare = .00000 DF = 0 P = 1.000
Page 27 SPSS/PC+ 2/11/95
Tests that K-way and higher order effects are zero.
K DF  L.R. Chisqg Prob  Pearson Chisg Proh Tteration
3 1 1.241 2653 . 888 L3461 3
2 4 10.903 L0277 9.215 .05859 2
1 7 20.392 0048 16.933 0178 ¥

Tests that K-way effeclts are Zero.

K DF  L.R. Chisq Proby Pearson Chisq Prob  Tteration
1 3 2.488 0235 7.718 L0522 0
2 3 9.662 L0217 §.327 L0397 0
3 1 1.241 L2653 . 888 L3461 0
Page 28 SPSS/PCH 3/11/95

Note: For saturated models .500 has been added to all observed cells.
This value may be changed by using the CRITERIA = DELTA subcommand.

Estimates for Parameters.

YI¥AGEXEDU

Parameter Coeff. Std. Err. I-¥alue Lower 95 CI Upper 95 CI
1 ~.1458525673 .25758 ~.56625 - . 65070 . 35900

Y3*AGE

Parameter Coaff. $td. Err. I-¥alue Lower 95 CI Upper 95 CI

1 .6152780421 .25758 2.38873 L11043 1.12013
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Page 29 8SPsSs/pPCt 3/11/95
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V3IXEDU
Paranater Coeff. Std. Err. ZjValue Lowar 95 CI Upper 25 CI
1 L0%01966868 25758 L7232 -, 47465 53505
AGEXEDY
Parameter Coeff. std. Ere. I-¥alue Lower 25 Cl Upper 95 CI
1 -.0617345082 .25758 -.2%968 ~. 56658 44311
v3
Paraneter Coaff. std. Erv. I~Yalue Lower 95 Cl Upper 95 CI
1 L 3676783661 25758 1.4274% - 13717 .87253
Page 30 . .sess/pc+ . 3/
AGE
Parameter Coaff. Std. Err. I-¥alue Lower 95 CI Upper 25 CI
1 ~-.2735589733 .25758 -1.06205 -. 77841 .23129
EDY
Parameter Coeff.  Stdi Err. 7-Yalue Lower 95 CI Upper 95 bIl
1 .4953847720 .25758 1.92326 ~.009%946 '1.00023
page A\ 5 AN/ NG SN = [ ssarss

This procedure was completed at 3:20:56
HILOG ¥3(1 2) vi7(1 3) :
JDESIGH= %17
JDESIGH= Y3 Y17
/DESIGH.
HILOGLIMEAR requires 384 BYTES of workspace for execution.

o o Avin T e AR e S o B4 0 4500 i Gemn S ade Sest $UAM S Gk %00% s RS AR G4 404 OMVR SOV em Goke G444 Savh B RS S4A4 4544 008 ek TARS B Eees S00A S99 A 0 Lhae T Vs TPV SARA B et G4es Fien WAL S o S M R Se e Mok Bond SO el e e VR R e S o SR S Buee S e e

Page 32 SPSS/PCH 2/11/95
¥ k %k ok kX kx HIERARCHTICAL LOG., LI MHMEAR * % k% % % % % %
DATA Information

30 unweighted cases accepted. . ‘

0 cases rejected because of out-of-range factor values.

18 cases rejected because of missing data.

30 weighted cases will be used in the analysis.
FACTOR Information

Factor Level Label

V3 2
Y17 3
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Page 33 SPSS/PCH 2/11/95

DESIGH 1 has generating c¢lass

Y17
Page 34 SPSS/PCH A 3/11/95
The Iterative Proportional Fit algorithm converged at iteration 2.
The maximum difference betwaen observed and fitted marginal totals is .000
and the convergence criterion is .250

Observad, Expected Freguencies and Residuals.

Factor Code OBS count. EXP count Residual Std Resid
Y3 =¢ 20
v17 LITTLE 9.0 é.0 3.00 1.22
17 MODERATE 4.0 K ] .50 .27
V17 MANY 6.0 5.5 .50 .21
V3 = 21
V17 LITTLE 3.0 6.0 -3.00 ~1.22
Y17 MODERATE 3.0 3.5 -.50 -.27
vi7 MANY 5.0 5.5 -.50 -.21

Page 35 SPSS/PC+ 3/11/95

Goodness~-of-fit test statistics

Likelihood ratio c¢hi sqguare = 3.37387 DF =3 P = .337
Pearson chi square = 3.23377 DF =3 P = 357

Page 36 SPSS/PCH 3/11/95
DESIGH 2 has generating class

V3

Y17 }
pPage 37 " sPsSS/PC+ 3/11/95
The Iterative Proportional Fit algorithm converged at iteration 2.
The maximum difference between observed and fitted marginal totals is .000
and the convergence criterion is .250

Ohserved, Expected Frequencies and Residuals.

Factor Code 0BS count EXP count Residual $Std Resid

¥3 =¢ 20
viy LITTLE 2.0 7.6 1.40 .51
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vi7 MODERATE 4.0 4.4 -. 43 -.2
y17 MAMY 6.0 7.0 - ?7 -3
V3 = 21
V17 LITTLE 3.0 4.4 -1.40 - &
V17 MONERATE .0 2.6 43 .2
vi7 MANY 5.0 4.0 i A
Page 38 ' SP5S/PCH 3/11/95
Goodness-of-fit test statistics
Likelihood ratio chi square = 1.21450 ODF =2 P = .55
Pearson chi square = 1.18468 DF =2 P = 553
Page 39 SPSS/PCH 3/11/95
DESIGM 3 has generating class
YIXRY LT
Page 40 SPSS/PCH 3/11/95

Note: For saturated models .500 has been added 1o all observed cells.
This value may be changed by using the CRITERIA = DELTA subcommand.

The Iterative Proportional Fit algorithim converged at iteration 1.
The maximum difference between observed and Titted marginal totals iz .000
and the convergence criterion is .250

Ooserved, Expected Frequencies and Residuals.

Factor Code 0BS count EXP courtt Residual Std Resic
Y3 =¢ 20
V17 LITTLE 9.5 9.5 .00 04
Y17 MODERATE 4.5 $.5 00 0c
V17 MANY 6.5 6.5 .00 0Q
V3 »= 21
V17 LITTLE , 3.5 2.5 .00 .00
Page 41 SPSS/pPCH 3/11/95
Factor Code OBS count EXP count Residual $td Resic
Y17 MODERATE 3.5 2.5 .00 .00
¥17 MANY AS.S 5.5 .00 . .00

Goodness—of-fit test statistics

Likelihood ratio chi square = .00000 DF =
Pearson chi square = .00000 DF :

oo
o
=
oo

LI T
[= B
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Page 42 SPSS/PC+ 3/

Tests that K-way and higher order effects are zero.

K DF  L.R. Chisq Prob Pearson Chisqg Prob  Iteration
2 2 1.215 .5448 . 1.185 .5530 2
1 5 4.853 4341 5.200 . 3920 0

Tests that K-way effects are zero.

K DF  L.R. Chisq Prob Pearson Chisq Prob Iteration

1 3 3.638 . 3032 4.015 . 2598 0

2 2 1.215 5448 1.185 L5530 0
Page 43 SPSS/PCH 3/1

Note: For saturated models  .500 has been added to all observed cells.
This value may be changed by using the CRITERIA = DELTA subcommand.

Estimates for Parameters.

VIRY17

Parameter Coeff. Std: Err. I-¥alue Lower 95 CI Upper 95 CI
1 .2631148579 «25860 1.0174% - 24375 . 76998
2 -.1104923430 27681 -~ .39917 -.65303 .43205
page 4\ 2.  <OID. N sessfpcy . 3/
V3
Parameter Coeff. Std. Erv. Z-value Lower 95 CI Upper 95 CI
1 .2361495572 18519 1.27520 ~.12681 .59911
‘V17
Paramgter Coeff. std, Err. Z-VYalue Lower 95 CI Upper 95 1
1 -1124531500 .25860 43485 -. 59441 L61
2 -.2611540509 .27681 ~. 94345 -.80369 .28
Page 45 spss/ect B

This procedure was completed at 3:34:27
FIN.

End of Include file.
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