Multivariate Lab Exercises




Getting Started

Remember again to put on the filter

Think about which independent variables you want to
use

For today we will only look at one dependent variable, so
choose the one that you think does the best job in
measuring the issue you are interested in.

For example, if you are interested in gender equality,
choose the one question that you think most clearly
shows gender attitudes. If you are choosing market-
liberalism, think whether less regulation really is the best
question or should you choose a different question.




After adding the filter, go to linear regression

vt *issp2006steve_sav [DataSet1] - SPSS Data Editor

File Edit View Data Transform QEGENFEEE Graphs Utilites Add-ons Window Help
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Mame | Type| Tables > Label | Values Missing Columns Align Measure
209 ru_prty Mumeric Compare Means * R: Party affiliation: Russia {0, NAP, other 97 - 2E+307. 0 9 Right Morminal
210|se_prty Numeric General Linear Madel * R: Party affiliation: Sweden {0. NAP, other 0, 99 9 Right Nominal
211|si_prty Mumeric E'ITX”:;T:ZZ‘ZI;'“EEF Madels » R Party affiliation: Slovenia 10, NAP. other 98 - 2E+307. 0 9 Right Mominal
212 | tw_prty Mumeric Correlate . R: Party affiliation: Taiwan {0, NAP. other 97 - 2E+307. 09 Right Mominal
213 us_priy Mumeric {0. MAP. other 0. 99 9 Right Mominal
214 | uy_priy Mumeric Loglinear » Curve Estimation. .. {0. NAP. other 0. 99 9 Right Morminal
215|ve_prty Mumeric Classify » ) o a {0. NAP. other 98 - 2E+307. 0 9 Right Mominal
216|za_prty Mumeric Data Reduction 3 S]':::;__‘I;:::s::g'i's'ﬁc rica {0. NAP. other 97 - 2E+307. 09 Right Mominal
217|vote_le Mumeric Scale M ordingl... o {0, NAP-no voti 8 - 2E+307. 0 9 Right Nominal
218 | relig Mumeric Monparametric Tests | erobit... {0, Mo religion. 997 - 2E+307. 7 Right Scale
219| religgrp Numeric Time Series * - erived) 1. Mo religion} 98, 99 10 Right Nominal
220 attend Mumeric m;:;'i:'%spmse : E:?E”h';':f:s-gmaﬁm Erices |{0. Not applica 97 - 2E+307. 0 8 Right Mominal
221|tophbot Mumeric Missing Valus Analysis. . 3 ctoge Lesst S u";;es”l t 10 pt scale {0, Mot availabl 97 - 2E+307. 0 & Right MNominal
: e} a : :

222|au_reg Mumeric Complex Samples " - : {0, NAP, other 0, 95 8 Fight Mominal
223|ca_reg Mumeric Quality Contral y|  OptimalScaling... {0, NAP, other 099 ] Right MNominal
224 ch_reg Mumeric ROC Curve. .. Fegion: Switzerland {0, NAP, other 0 8 Right Mominal
225|cl_reg Mumeric Z o Region: Republic of Chile {0. MAP. other 0 g Right Mominal
226|cz_reg Mumeric 2 0 Region: Czech Republic {0. NAP. other 0 i} Right Mominal
227|de_reg Mumeric 2 0 Region: Germany {0. NAP. other O i} Right Mominal
228|dk_reg Mumeric 2 0 Fegion: Denmark {0, NAP, other 0 8 Right Mominal
229|do_reqg Mumeric 2 0 Region: Dominican Repuhblic {0, NAP, other O i1 Right Scale
230|es_reqg Mumeric 2 0 Region: Spain {0. NAP . other O i1 Right Mominal
231|fi_reg Mumeric 2 0 Region: Finland {0. MAP. other 0. 98 g Right Mominal
232|fr_reg Mumeric 2 0 Region: France {0. NAP. other 0. 99 i} Right Scale
233|gb_reg Mumeric 2 0 Region: Great Britain {0. NAP. other O i} Right Mominal
234 hr_reg Mumeric 2 0 Region: Croatia {0, NAP, other 0 8 Right Mominal
235 hu_reqg Mumeric 2 0 Region: Hungary {0, NAP. other 0 i1 Right Mominal
236|ie_reg Mumeric 2 0 Region- Ireland {0. NAP . other O i1 Right Mominal
237]il_reg Mumeric 2 0 Region: Israel {0. NAP. other 0 g Right Mominal
238|jp_reg Mumeric 2 0 Region: Japan {0. NAP. other 0 5] Right Mominal
239|kr_reg Mumeric 2 0 Region: South Korea {0. NAP. other O i} Right Mominal
240]v_reg Mumeric 2 0 Fegion: Latvia {0, NAP, other 0 8 Right Mominal
241 |nl_reg Mumeric 2 0 Region: Metherlands {0, NAP. other 0 i1 Right Mominal
242|no_req Mumeric 2 0 Region: Morway {0. NAP. other O g Right Mominal
243|nz_reg Mumeric 2 0 Region: Mew Zealand {0. NAP. other 0. 99 g Right Scale
244\ ph_reg Mumeric 2 0 Region: Philippines {0. NAP. other 0 i} Right Mominal
2451 pl_reg Mumeric 2 0 RFegion: Poland {0, NAP, other 0 8 Fight Mominal
246|pt_reg Mumeric 2 0 Region: Portugal {0, NAP, other O i1 Right Mominal
247 |ru_reg Mumeric 2 0 Region: Russia {0. NAP . other O i1 Right Mominal
248|se_reg Mumeric 2 0 Region: Sweden {0. NAP. other 0 g Right Mominal
249|si_reg Mumeric 2 0 Region: Slovenia {0. NAP. other 0. 99 5] Right Mominal
250|tw_reg Mumeric 2 0 Region: Taiwan {0. MAP. other 0. 99 i) Right Mominal
251|us_reg Mumeric V2 0 ‘Region: USA {0, NAP. other 0 8 Right MNaminal
252|uy_reg MNumeric 2 0 ‘Region: Uruguay {0, NAP, ather 0 8 ‘Right Narminal
253lve ren Mumeric .z 0 Reaion: Wenezuela 10 Mot availabl 0 8 ‘Riaht  'Mominal
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209] ru_prty MNumeric b0 12: Taxesform A Dependert: ,other 97 - 2E+307. 09 Right MNaminal
210|se_prty Numeric b0 Taxes forly . other 0, 99 g Right MNaminal
2jsipy  Numenc @013 Onlyfenpe | ok 1f 1 Ll B Right _|Nominal
212|tw_prty  Numeric. @ @136 Pecple willt g et - other 97 - 2E+3| ) Right Nominal
213fus_pty  Numeric: @ 014a: How oftenz = " _other 0.99 9 Right  Naminal
214uy_pry  Numeric @5 Q14b: People you l'”depe”.d.em‘-sf: |  other 098 3 Right  Nominal
715|ve_ ply  Numeric: @015 Puslc ffci |.£’§fi§:i&‘1} = other 98- 2E+307, 09 Right  Nominal
Ziclzapty  Mumeic | S Tener e e g ofher 7-2E+307.09  Right  Nomina
27|vote le  Numeric &30‘19' Public official R | ‘novoti8 - 2E4307, 0 9 Right |
218 relig Numeic Q15 Pubi o Method: | ERERINNN v| eligion. 997 - 2E+307. 7 Right  Scale
219 religgrp Numeric &5 020 How many pe Selection Variable: |e|igign} 98. 99 10 Right Nominal
220|attend Numeric &5 R Sex [eexd] applica 97 - 2E+307. 0 8 Right MNominal
221|topbot MNumeric & R: Age [age] D |:| availabl 97 - 2E+307. 0 8 Right MNaminal
222|au_reg Mumeric @5 R: Varttal status Case Labels: . other 0, 88 8 Right Mominal
223|ca_reg Numeric @) R: Sieady lfe-partr D . other 0, 99 ] Right Nominal
224|ch_reg MNumeric SR Ed”cation l:"'.EE . . other 0 ] Right MNaminal
. &4 R: Education Ilhig WLS Weight: . .
225]cl_reg MNumeric . . other 0 L] Right MNominal
. &)Country specific ec v D . -
226|cz_reg MNumeric — E— , other 0 ] Right Maminal
22T|de_reg Mumeric [Staiistics...] [ Plots... ] [ Save... ] l Options... ] . other 0 6 Right Hominal
228|dk_reg Numeric , other 0 g Right MNominal
229|do_reg MNumneric 2 0 Region: Dominican Republic {0, NAP, other 0 g Right Scale
230]es_reg MNumeric 2 0 Regien: Spain {0, NAP, other 0 ] Right Maminal
231|fi_reg Numeric 2 0 Region: Finland {0, NAP, other 0, 98 i Right Nominal
232|fr_reg Numeric 2 0 Region: France {0, NAP, other 0, 99 i Right Scale
233|gh_reg MNumeric 2 0 Region: Great Britain {0, NAP, other 0 8 Right MNominal
234|hr_reg MNumeric 2 0 Region: Croatia {0, NAP, other 0 g Right MNominal
235 hu_reg Mumeric 2 0 Region: Hungary {0, NAP, other 0 b Right Mominal
236|ie_reg Numeric 2 0 Region: Ireland {0, NAP, other 0 i Right Nominal
237|il_reg Numeric 2 0 Region: Israel {0, NAP, other 0 ] Right MNominal
238|Ip_reqg MNumeric 2 Region: Japan {0, NAPR, other 0 ] Right Mominal
239|kr_reg Numeric 2 0 Region: South Korea {0, NAP, other 0 ] Right MNominal
240 Iv_reg Numeric 2 0 Region: Latvia {0, NAP, other 0 i Right Nominal
241|nl_reg Numeric 2 0 Region: MNetherlands {0, NAP, other 0 ] Right MNominal
242|no_reg MNumeric 2 0 Region: Norway {0, NAP, other 0 g Right MNominal 1
243|nz_reg MNumeric 2 0 Region: New Zealand {0, NAP, other 0, 99 ] Right Scale
244 |ph_reg Numeric 2 0 Region: FPhilippines {0, NAP, other 0 i Right Nominal
245|pl_reg MNumeric 2 0 Region: Poland {0, NAP, other 0 8 Right MNominal
246|pt_reg Mumeric 2 0 Region: Portugal {0, NAP, other 0 b Right Mominal
247 ru_reg MNumeric 2 0 Region: Russia {0, NAP, other 0 8 Right MNominal
248|5e_reg Mumeric 2 0 Region: Sweden {0, NAP, other 0 b Right Mominal
249|si_req MNumeric 2 0 Region: Slovenia {0, NAP, other 0, 99 8 Right MNominal
250|tw_reg MNumeric 2 0 Region: Taiwan {0, NAP, other 0, 99 i Right MNominal
251 us_reg MNumneric 2 0 Region: USA {0, NAP, other 0 g Right MNaminal
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209|ru_priy ‘Mumeric 2 o Right Mominal |
210)se_pty  Mumerc 2 0 G Sy Molrer] ~ | Dependent: ight  Nominal
211]si_prty  Mumeric 0 &, Edtior of the data — | [ .¢¥lESSREG ‘Morminal
212 | 0 & Respondsnt IDMY | Block 107 1 Meminal
213 0 & Courty/Sample (s Prwieis |Mominal
214 0 47 150 code of court - ‘Nominal
515 Cl - %QT: Obey laws with Independertis]; Cancsl Nammal

2 @~ QZa; Public protest ear Regressio o
ze :oe BRI : =

. I ! i iL & 02 National anti- Rearession Coefficients Model fit Mominal
218 rehg Humeric 3 a &3 Revolutionan Estimates [] R squared changs Seale
213 I"E‘llgjgﬂ] Numenc 5.2 ﬂ &Qab, Rﬁ.“méﬁ [ Corfidence intervals [] Descriptives Nm]naj
220} attend NLJI"I"IQUC g ﬂ &h0% Worse type of [ Covanance matrix [ Part and partial comelations Numlm
221|topbot Mumeric. 2 o &5 05a: Gov.and e Pl o s Mominal
222|au_reqg MNumeric 7 0 &Q5b: Gov. and ecc _ Mominal
223|ca_reg MNumeric 2 0 & Q5c: Gov. and ecc FlEEEE Mominal
224|ch_reg Mumeric 2 0 @, 05d: Gov. and so: [ Durbin-Watson Mominal
225|cl_reg Mumeric 2 0 %g:zg::';:dd:‘: [ Casewise diagnostics Mominal
226|cz_reg Mumeric 2 0 &2, Q6a: Govemment | Outliers side l:l Mominal
227 |de_reg Mumeric 2 0 | a Mominal
228|dk_reg Mumeric 2 0 Mominal
229|do_reg Mumeric 2 0 — Scale
230|es_reg MNumeric 2 0 Region: Spain {0. NAP, ather 0 g Mominal
231|fi_reg Mumeric 2 0 Region: Finland {0, MAP_ other 0. 93 8 Mominal
232|fr_reg Mumeric 2 0 Region: France {0, MAP. other 0, 99 8 Scale
233|gh_reg Mumeric 2 0 Region: Great Britain {0. MAP, ather 0 g Mominal
234 hr_reg Mumeric 2 0 Region: Croatia {0, MAP_ other 0 8 Mominal
235 hu_reg Mumeric 2 0 Region: Hungary {0, MAP. other 0 8 Mominal
236|1e_reg Mumeric 2 0 Region: Ireland 10, MAP. other 0 8 Mominal
237|il_reg Mumeric 2 0 Region: Israel {0, MAP_ other 0 8 Mominal
2338|ip_reg MNumeric 2 Region: Japan {0. NAP. ather 0 8 Mominal
239|kr_reg Mumeric 2 0 Region: South Korea {0. MAP, ather 0 g Mominal
240| Iv_reg Mumeric 2 0 Region: Latvia {0, MAP_ other 0 8 Mominal
241 nl_reg Mumeric 2 0 Region: Metherlands {0, MAP. other 0 8 Mominal
242|no_reg Mumeric 2 0 Region: Marway 10, MAP. other 0 8 Mominal
243|nz_reg Mumeric 2 0 Region: Mew Zealand {0, MAP . other 0. 99 8 Scale
244\ ph_reg Mumeric 2 0 Region: Philippines {0, MAP . other 0 8 Mominal
245| pl_reg Mumeric 2 0 Region: Poland 10, MAP. other 0 8 Mominal
246| pt_reg Mumeric 2 0 Region: Portugal {0, MAP_ other 0 8 Mominal
247 ru_reg Mumeric 2 0 Region: Russia {0, MAP. other 0 8 Mominal
248|se_reg Mumeric 2 0 Region: Sweden 10, MAP. other 0 8 Mominal
249| si_reg Mumeric 2 0 Region: Slovenia {0. MAP. other 0. 99 g Mominal
250|tw_req Mumeric 2 0 Region: Taiwan {0, MAP. other 0, 99 8 Mominal
251 us_reg Mumeric 2 0 Region: USA {0, MAP. other 0 3 Mominal
252 |uy_reg Mumeric 2 0 Region: Uruguay {0. MAP. other 0 g Mominal




The F-statistic shows that the model as a whole is

significant, but this is almost ALWAYS the case, so

it tells you when the model is bad, but not when it
is good

Sum of
Model Squares Mean Square

Regression 9.125 3.042 3 053 028a
Residual 1112.752 1117 996
Total 1121.877 1120

a. Predictors: (Constant), R: Education Il-highest education level, R: Sex, R: Age
b. Dependent Variable: LESSREG




Which variable(s) is/are significant?
Which Variable explainces the greatest
amount of variance?

Coefficients?

Unstandardized Standardized —
Coefficients Coefficients Collinearity Statistics
| B | std.Ermor

(Constant)

R: Sex

R: Age

R: Education llI-highest
education level

a. Dependent Variable: LESSREG




Which variable(s) is/are significant?

Coefficients?

Unstandardized Standardized —
Coefficients Coefficients Collinearity Statistics
-_ Std. Error

(Constant)

R: Sex

R: Age

R: Education llI-highest
education level

a. Dependent Variable: LESSREG




Is there a problem with
Collinearity?

Coefficients?

Unstandardized Standardized —
Coefficients Coefficients Collinearity Statistics
-_ Std. Error

(Constant)

R: Sex

R: Age

R: Education llI-highest
education level

a. Dependent Variable: LESSREG




Nevertheless, SEX and AGE are rather
equally distributed on dimensions 3 and
4 which indicates there could be a

problem between them

Collinearity Diagnostic$

Variance Proportions

R: Education

lI-highest

Condition education

Model Dimension | Eigenvalue Index (Constant) R: Sex R: Age level

1 1 3.735 1.000 .00 .01 .01 .01
2 144 5.100 .00 .03 21 .67
3 .093 6.352 .00 .55 46 .06
4 .029 11.427 .99 42 .32 .26

a. Dependent Variable: LESSREG




Next step

Probably only educational level is a good
predictor, so it would be best to use a bivariate
regression or replace SEX and AGE with some
other variables

But since there might have been a problem of
collinearity between AGE and SEX and since AGE
had a much lower std. Coefficient, we will
eliminate AGE now and see if SEX become
significant




Elminate AGE
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248|se_reg Mumeric 2 g Fegion: Russia e NAs ot : o i
249|si_reg Mumeric 2 0 Region: Sweden T ; i i
s e : ; R e {0, MNAP, other O 3 Right Maminal
il it : : Rogion: Sloven 0. NAP. other 0, 99 a Right Nominal
eq Mumeri Region: USA A oo : R!ght i
s = {0. NAP. other 0 i} R!ght o
2 ML, other 3 : Right Mominal
& Righ MNomina




Sex is still insignificant

Coefficients

Unstandardized ptandardized —
Coefficients Coefficients ollinearity Statistics
B Btd.Erorl _Beta | Sig._

(Constant)

R: Sex

R: Education ll-hig
education level

a.Dependent Variable: LESSREG




Adjusted R-square

Increased now from .005 to .007
(Not shown here)

So eliminating a variable made the model
better

But still it cannot explain even 1% of the
change in LESSREG




With only EDUCATIONAL LEVEL: it is significant,
but the adjusted r-square is only .06, so again it
shows we should look for different variables

Coefficient?®

Unstandardized Standardized —
Coefficients Coefficients Collinearity Statistics
B |Std. Error Sig.

(Constant)
R: Education ll-highe
education level

a. Dependent Variable: LESSREG




Make table in Word

Z§ multireg table - Microsoft Word E]@
3 Edit - t Format  Todls Window = \dobe Type = question for Figlp - %

Support for Less Regulation of Industry
& (Standardized coefficients in parentheses)

_




Your Task

Run a multiple regession with the
dependent variable you have chosen and
at least 5 independent variables

Eliminate all the variables that are not
significant

Make sure there is no-collinearity

Try to make the best model

Make a table in Word




