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1) A social psychologist is interested in the effects of information and contextual cues on stereotypes so she presents 30 subjects (15 men and 15 women) with descriptions of 9 fictional sorority women and obtains typicality ratings.  Three contain information that is disconfirming of the stereotype (DIS), three contain neutral information (NEU), and three contain information that tends to confirm [CON] the stereotype.  For each of these types of information, she devises one vignette that contains contextual cues that tend to accent gender (AG), one vignette that is neutral with respect to gender (NG), and one vignette that tends to de-emphasize gender (DG).

a) What is the structural model for this design?  Use S=subjects, G=gender, I=information, C=context.


SR(GF)xCFxIF

b) Assume that S and C are considered to be random effects.  What is the correct error term for the effect of gender?  What are the variance components for gender?


variance components:  G

nci(2G + ni(2GC  + ci(2S(G) + i(2S(G)C


Quasi-F error term


[G+S(G)C]/[GC +SG]

c) Assume that all of the factors except S are considered fixed.  Construct an E(MS) table.

 SR(GF)xCFxIF

Source



E(MS)

Error Line
df

1 G


nciσ2G + ciσ2S(G)
2

1
2. S(G)


ciσ2S(G)




28
3. C


ngiσ2C + iσ2S(G)C
9

2
4. I


ncgσ2I + cσ2S(G)I
10

2
5. CI


ngσ2CI + σ2S(G)CI
11

4
6. GC


niσ2GC + iσ2S(G)C
9

2
7. GI


ncσ2GI + cσ2S(G)I
10

2
8, GCI


nσ2GCI + σ2S(G)CI
11

4
9. S(G)C

iσ2S(G)C 



56

10. S(G)I

cσ2S(G)I




56
11. S(G)CI

σ2S(G)CI




112
d) Conduct a standard repeated measures ANOVA on these data.  What factors in this analysis reach statistical significance?  List the factors and report the results of the appropriate F-tests in standard format (F(n,d)=nnn.nn, p<.xx).
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Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is

proportional to an identity matrix.

May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in

the Tests of Within-Subjects Effects table.

a. 

Design: Intercept+Gender 

Within Subjects Design: info+con+info*con

b. 


[image: image2.wmf]Tests of Within-Subjects Effects

Measure: MEASURE_1

372.719

2

186.359

95.040

.000

372.719

1.700

219.253

95.040

.000

372.719

1.863

200.057

95.040

.000

372.719

1.000

372.719

95.040

.000

25.030

2

12.515

6.382

.003

25.030

1.700

14.724

6.382

.005

25.030

1.863

13.435

6.382

.004

25.030

1.000

25.030

6.382

.017

109.807

56

1.961

109.807

47.599

2.307

109.807

52.166

2.105

109.807

28.000

3.922

53.719

2

26.859

13.692

.000

53.719

1.781

30.162

13.692

.000

53.719

1.962

27.386

13.692

.000

53.719

1.000

53.719

13.692

.001

1.985

2

.993

.506

.606

1.985

1.781

1.115

.506

.585

1.985

1.962

1.012

.506

.602

1.985

1.000

1.985

.506

.483

109.852

56

1.962

109.852

49.867

2.203

109.852

54.923

2.000

109.852

28.000

3.923

2.659

4

.665

.315

.867

2.659

3.153

.843

.315

.824

2.659

3.726

.714

.315

.855

2.659

1.000

2.659

.315

.579

2.926

4

.731

.347

.846

2.926

3.153

.928

.347

.801

2.926

3.726

.785

.347

.833

2.926

1.000

2.926

.347

.561

236.193

112

2.109

236.193

88.275

2.676

236.193

104.327

2.264

236.193

28.000

8.435

Sphericity Assumed

Greenhouse-Geisser

Huynh-Feldt

Lower-bound

Sphericity Assumed

Greenhouse-Geisser

Huynh-Feldt

Lower-bound

Sphericity Assumed

Greenhouse-Geisser

Huynh-Feldt

Lower-bound

Sphericity Assumed

Greenhouse-Geisser

Huynh-Feldt

Lower-bound

Sphericity Assumed

Greenhouse-Geisser

Huynh-Feldt

Lower-bound

Sphericity Assumed

Greenhouse-Geisser

Huynh-Feldt

Lower-bound

Sphericity Assumed

Greenhouse-Geisser

Huynh-Feldt

Lower-bound

Sphericity Assumed

Greenhouse-Geisser

Huynh-Feldt

Lower-bound

Sphericity Assumed

Greenhouse-Geisser

Huynh-Feldt

Lower-bound

Source

info

info * Gender

Error(info)

con

con * Gender

Error(con)

info * con

info * con * Gender

Error(info*con)

Type III Sum

of Squares

df

Mean Square

F

Sig.


[image: image3.wmf]Tests of Between-Subjects Effects

Measure: MEASURE_1

Transformed Variable: Average

4983.704

1

4983.704

1547.938

.000

179.259

1

179.259

55.678

.000

90.148

28

3.220

Source

Intercept

Gender

Error

Type III Sum

of Squares

df

Mean Square

F

Sig.


I
F(2,56)=95.040, p<.001


G
F(1,28)=55.678, p<.001


IG
F(2,56)=6.382, p=.003


C
F(2,56)=13.692, p<.001

e) Test for trends in the effect of information.  Report the results of these tests.
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I 
Linear

F(1,28)=144.883, p<.001 or F(1,56)=190.042, p<.001

f) Does gender interact with the trends in information?  Which one(s)?  Report the result(s) of the significant test(s) in standard format.


IG
G*Linear
F(1,28)=9.125, p=.005 or F(1,56)=11.97, p<.001

g) Test for the simple effects of information for each gender.

	Simple Effect of Information at Female
	MS
	F
	p

	Linear
	291.6
	148.6996
	<.001

	Quadratic
	0.533333
	0.27197
	0.604069778

	
	292.1333
	148.9716
	<.001

	Simple Effect of Information at Male
	
	
	

	Linear
	104.5444
	53.3118
	<.001

	Quadratic
	1.07037
	0.545829
	0.463112438

	
	105.6148
	53.85763
	<.001


h) Interpret your results (in standard English).
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Context has a non-intuitive effect on typicality ratings.  The less emphasis that is placed on gender, the more typical of the stereotype a person appears (F****; see Table ****).  Additional information also affects typicality ratings.  The more confirming of the stereotype the information, the higher the typicality rating (F****, see Table ****).  Women consistently report higher typicality ratings than men (F****, see Table ****).  The effect of information on typicality ratings is similar for both genders, but  the effect of information on typicality ratings is greater for women.  

2) An attorney has contracted for your services as a statistical “hired gun.”  She wants to know whether you can substantiate the claim that recent salary raises in a corporation were allocated in a discriminatory manner.  The data at your disposal include each employee’s present salary (salnow), previous salary (salbeg), race (minority status=1), gender (female=1), job seniority score (time), age, years of education (edlevel), and work experience score (work).  Handle missing data by listwise deletion.  

a) Test whether the legally impermissible factors of race, age, and gender together account for variance in present salary that cannot be attributed to the other (legitimate) variables.  Report the test in standard format.
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The legally impermissible factors together have a significant effect on present salary (R2=.005; F(3,466)=4.083, p=.007).

b) What can you conclude about how work experience affects present salary in the full model that explains present salary using all of the other variables?  Present the statistic(s) on which you rely for this conclusion.

[image: image10.wmf]Coefficients

a

-6459.779

1302.198

-4.961

.000

1.768

.059

.815

30.111

.000

.551

1.814

64.593

13.699

.095

4.715

.000

.992

1.008

267.964

66.239

.113

4.045

.000

.516

1.937

-83.054

16.937

-.106

-4.904

.000

.865

1.156

-4282.152

1454.598

-2.944

.003

1.715

.062

.791

27.859

.000

.492

2.032

64.688

13.707

.095

4.719

.000

.972

1.029

229.731

66.662

.097

3.446

.001

.500

2.001

-60.648

28.730

-.077

-2.111

.035

.295

3.392

-834.213

335.905

-.061

-2.483

.013

.659

1.517

-26.535

20.707

-.046

-1.281

.201

.310

3.222

-542.320

340.345

-.033

-1.593

.112

.930

1.075

(Constant)

SALBEG

TIME

EDLEVEL

WORK

(Constant)

SALBEG

TIME

EDLEVEL

WORK

SEX

AGE

MINORITY

Model

1

2

B

Std. Error

Unstandardized

Coefficients

Beta

Standardized

Coefficients

t

Sig.

Tolerance

VIF

Collinearity Statistics

Dependent Variable: SALNOW

a. 


Work experience has a significant effect on present salary (t(466)=2.111, p=.035).  However the direction of this effect is unclear because of high multicollinearity (tolerance=.295).

3) To determine the effect that roadside liquor stores (store) and restaurants (eatery) that serve alcoholic beverages have on accidents, a social scientist compares the number of accidents in areas with and without these types of establishments.  To account for the effects of other variables, data on the number of accidents before the stores and restaurants (year1) open are also obtained.

a) Is an ANCOVA strategy appropriate for these data?  Report in standard format the test for the interactions between the continuous and categorical variables that justify this conclusion.
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.
The interactions between the continuous and categorical variables taken together are not significant and the total effect is small (change in R2=.020, F(3,8)=.389; p=.765).
b) Test the hypothesis that having establishments that serve liquor near a roadway will increase the accident rate in the surrounding area taking into account the accident rate prior to the opening of the establishments.  Report this test in standard format.
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.
The easiest way to test this hypothesis is to create a new variable (liquor) which equals 1 when an establishment that serves alcohol is present and zero otherwise.  

c) What can you conclude from this test?

Taking into account the accident rate prior to their opening, the presence of establishments that serve alcohol is related to an increase in the accident rate on nearby roadways (b=35.742; t(13)=5.333, p<.001).
4) A developmental psychologist is interested in the effect of preschool programs on children's social problem solving skills.  He contacts four preschools, two having traditional education programs and two having cooperative education programs.  The children in each preschool are tested in two problem-solving situations, one involving a conflict with a peer, the other involving a conflict with an adult.  The preschoolers' performances are rated on a 7-point scale.  

a) What is the structural model for this study? Use S=Subjects/Students, P=preschool, E=educational program, and T=target (of conflict).  Assume that you want to generalize to a larger population of subjects and preschools.

SR(PR(EF)) X TF

b) Write out the E(MS) table.

1. E

nptσ2E + ntσ2P(E) + tσ2S(P(E) 

2

1
2. P(E)

ntσ2P(E) + tσ2S(P(E)


3

2
3. S(P(E))
tσ2S(P(E)






44
4. T

npeσ2T + nσ2P(E)T + σ2S(P(E)T

6

1
5. ET

npσ2ET + nσ2P(E)T + σ2S(P(E)T

6

1
6. P(E)T
nσ2P(E)T + σ2S(P(E)T


7

2
7. S(P(E))T
σ2S(P(E)T





44
c) Report the test of the program effect using a standard format.
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	Source
	SS
	df
	MS
	 Printed F
	Printed p
	
	Correct F
	Correct p

	Ed Program
	0.041667
	1
	0.041667
	0.045738
	0.831641
	
	0.003419
	0.95869

	Preschool(E)
	24.375
	2
	12.1875
	13.37838
	2.89E-05
	
	13.37838
	2.89E-05

	S(P(E))
	40.08333
	44
	0.910985
	
	
	
	
	

	target
	.667
	1
	.667
	.388
	.537
	
	0.037359
	0.864587

	target *Ed Pgm
	12.042
	1
	12.042
	7.010
	.011
	
	0.674471
	0.497816

	Target *P(Ed Pgm)
	35.708
	2
	17.854
	10.394
	.000
	
	
	

	S(P(E))*target
	75.583
	44
	1.718
	
	
	
	
	


The effect of school(program) is significant, so we cannot collapse the error terms.  Therefore, the test of the program effect is F(1,2)=.003, n.s.
d) Interpret your results.

Due to the large effect of school within educational program, no effect of educational program can be observed either as a main effect or in interaction with the type of target (see Table above)..
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