HW 2 Answer Key: Psych 318 Spring 2008

Psych 318: Homework 2 Answer sheet

Assigned Problems
Chapter11 1, 3,4,5,6,8

1a. Data Number of words recalled
10yr olds 21yrolds 75 yr olds
1 9 3
4 8 5
5 7 7
6 10 7
4 6 8
Sum/Total 20 40 30
Mean 4 8 6
Sum Sqgr's 14 10 16
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1b. HO: The mean number of words recalled is the same
three groups
HA: The mean number of words recalled is not
the same across the three groups.



1c.

1d.

le.

1f.
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Estimates of the population variance (o%)

10 yr olds 3.5
21 yr olds 2.5
75 yr olds 4

Average of the above estimates (MSW)

3.333

MSW =  (3.5+2.5+4)/3
Sum of Squares Within (SSW) = injz -2 Tz/nj

10yrolds 21yrolds 75 yr olds

1 9 3
4 8 5
5 7 7
6 10 7
4 6 8
Sx2 94 330 196
S T2/nj 80 320 180

>Xij2=620 > T2/nj= 580
>x;” - £ T°/nj= 620 - 580= 40
Degrees of Freedom Within (dfW)= N-J =15-3=12

MSW = SSW/dfw = 40/12 = 3.333
YES, we got the same answer as for 1c.

Estimate of the variance of the distribution of sampling

means (est 6%y)
10 yrolds 21 yrolds 75 yr olds
Means 4 8 6

Estimated variance of means treated as single scores
Mean of Means 6
Sum squares of Means 8
DF for Means 2
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Estimated variance (est 0%y) = 8/2 = 4

1g. Mean Square Between (MSB) = n*(est czM)= (5*%4)=20
1h. F score = 20/3.333 = 6.0006

Degrees of Freedom (Numerator or Between) =

Degrees of Freedom (Denominator or Within) = 12

Criterion F (2, 12) = 3.8
Obtained F exceeds critical F: 6 > 3.8, so REJECT HO .

1i. 95% Confidence Intervals: M+ Vesto2/n * t crit (dfW)

Means Vesto2/n t crit (dfW) Vesto2/n * t crit (dfW)

4 + 0.8164966 2.179 1.77914605
8 = 0.8164966 2.179 1.77914605
6 £ 0.8164966 2.179 1.77914605
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Note that the bars representing confidence intervals should
be smaller according to the numbers above.



3a.

3b.

3c.

4a.
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Data Condition 1 Condition 2

9 3

6 4

4 7

2 4

6 2

6 0

0 3
n 7 7
Sum/Total 33 23
Mean 4,7142857 3.2857143
SumSqrs 53.428571 27.428571
df within 6 6

Est Pop Var 8.9047619 4.5714286
Avg Est Pop Var (MSW) 6.738095

SumSqrs for Group means

df between

Est standard deviation of sampling
distribution of means

Est Pop Var (MSB)

F ratio = 7.14/6.73 =
Critical F(1,12) alpha (.05) =

1.0204082
1

1.0204082
7.142857

1.060071
4.75

F ratio < Critical F: DO NOT REJECT HO
These two estimates do not differ at the .05 alpha level.

They shouldn't differ, because the two conditions weren't
specified to differ in the initial creation of the data.

Data
Wine Scotch Gin
5 9 8
7 13 11
6 10 12
8 11 7
4 7 7

Beer Vodka
4 7
8 10
10 9
6 8
7 6
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Means 6 10 9 7 8
SumSqgrs 10 20 22 20 10
df 4 4 4 4 4
Est Pop Var 4.1

95% Confidence Intervals

Mean Vesto2/n tcrit (4*5) Vesto2/n * t crit (20)
6 0.9055385 2.086 1.8889533
10 + 0.9055385 2.086 1.8889533
9 x 0.9055385 2.086 1.8889533
7 + 0.9055385 2.086 1.8889533
8 = 0.9055385 2.086 1.8889533
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4b.

ANOVA Summary Table
Source df SS MS Obt F Crit F(4,20)
Between 4 50 12.5 3.05 2.87
Within 20 82 4.1
Total 24

SS Between 3T°/n; - T/N 50



Sa.
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HO: There is no difference in effect of alcohol type
on mirror drawing.

HA: There is a difference in effect of alcohol type on
mirror drawing.

Obt F > Crit F: REJECT HO
There is a significant difference in the effect of alcohol
type on the number of errors in mirror drawing.

Data
Scope Listerine Lavoris

2 7 5

4 10 6

4 4

2
n 4 2 3
Sum 12 17 15
Mean 3 8.5 5
SumSqrs 4 4.5 2
df 3 1 2
Est Pop Var 1.75

95% Confidence Intervals with KNOWN Pop Variance of 2

Mean Vesto2/n Z crit  Vesto2/n * Z crit
3+ 0.7071068 1.96 1.39
8.5 % 1 1.96 1.96
5% 0.8164966 1.96 1.60

Note that in the chart below the error bars should be
as long as the confidence intervals indicated above.



5b.

Source
Between
Within
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ANOVA summary table: KNOWN Pop Variance
df SS MS Obt F Crit F(2,00)
2 40.388889 20.194444 10.09722 3

0o 00 2 (given)
Obt F > Crit F, so REJECT HO . There is a difference in groups

Scope Listerine Lavoris

2 7 5

4 10 6

4 4

2
n 4 2 3
Sum 12 17 15
Mean 3 8.5 5
SumsSqrs 4 4.5 2
df 3 1 2

SS Between 3T°/n; - T°/N 40.388889
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5c. MSW from our data: 1.75 (See 'Est Pop Var' in 5a)
Population variance: 2

Ratio between Pop variance and our estimate of it:
Obt F ratio = 2/1.75 = 1.142857

Crit F(o0,6) =3.67

Obt F < Crit F, so DO NOT REJECT HO. The variances are
not significantly different from each other.

5d.
ANOVA Summary Table
Source df SS MS Obt F Crit F (2,6)
Between 2 40.388889 20.194444 11.53968 5.14
Within 6 10.5 1.75
Total
Obt F > Crit F, so REJECT HO.
6a. Data
1 second 5 second 10 second
13 11 3
15 14 5
15 13 6
12 12 6
13 16 9
12 12 7
9 11 2
8 9 4
15 10
8
8
n 9 11 8
Sum/Total 112 124 42
Mean 12.444444 11.272727 5.25
SumsSqgs 52.222222 62.181818 35.5
df 8 10 7

Est Pop Var 5.9961616
df within 25
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95% Confidence Intervals

Means Vesto2/n tcrit (25) Vesto2/n * t crit (20)
12.44 + 0.8162354 2.0595385 1.6810682

11.27 £ 0.7383127 2.0595385 1.5205834

5.25 £ 0.8657483 2.0595385 1.7830421

0%!"#$%2/12" (%' =% (U

#("

#H&"
#y"

#I"

%

—0—8-29-4#

@ &

Note that the bars representing confidence intervals should
be smaller according to the numbers above.

6b.

ANOVA Summary Table
Source df SS MS Obt F Crit F (2,25)
Between 2 251.9531 125.97655 21.00953 3.39
Within 25 149.90404 5.9961616
Total 27

SS Between 3T°/n; - T?/N 251.9531

Obt F (21) > Crit F (3.39), so REJECT HO.
There is a significant difference in errors between the
three groups.
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For this question, we'll need to assume that groups 1 and 2
(that is, the 1 and 5 second groups) came from the same

population.

In addition, we'll assume that group 3 (10 second group)
came from a different population. Then we can compare
the variances of those two populations.

Estimated Population Variance for groups 1 & 2:

1 second 5 second

13 11

15 14

15 13

12 12

13 16

12 12

9 11

8 9

15 10

8

8

n 9 11

Sum/Total 112 124

Mean 12.444444 11.272727

SumsSqgs 52.222222 62.181818

df 8 10
Est Pop Var 6.35578

Now, the Estimated Population Variance from the 10 second

group:
10 second
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n 8
Sum/Total 42
Mean 5.25
SumSqgs 35.5
df 7
Est Pop Var 5.0714286
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Now the ratio between the two is: 6.36 / 5.07 = 1.29
With Crit F(18,7) = 4.47, we don't reject the hypothesis
that the two variances aren't different.



