1. Interchanging two rows in a contingency table will not have an effect on the chi-squared statistic. True or False.

2. Interchanging the explanatory and response variables will not have an effect on the correlation coefficient, r. True or False.

3. A researcher reports that her regression model “explains” 50% of the variation in her dependent variable. Which one of the following statements must be true.
a) b1 = 0.50

b) r = 0.25

c) 
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d) r2 = 0.50

4. When conducting a test for independence, a cell in the table has a large positive adjusted residual. This is:

a) Consistent with the null hypothesis of independence

b) The observed cell count is higher than expected if the variables were independent

c) The observed cell count is higher than expected if the variables were independent

5. A test for independence is conducted where the nominal explanatory variable has 4 levels and the nominal response variables has 3 levels. If we conduct the chi-square test at the =0.05 significance level, we will conclude the variables are not independent (dependent) if the test statistic:  

   a)  < 12.59       b)  < 21.03    c)  > 12.59    d)  > 21.03   e)  < 16.92   f)  > 16.92

6. A regression model is fit relating % party vote (Y) to party unlikeness score (X) in votes in the U.S. Congress. The following SPSS output gives the results of the simple linear regression model being fit. Note: High values of Y mean the two parties are more polarized (majority of one party voted one way, majority of other party voted other way). The party unlikeness score is scaled so that the more the parties differ, the higher X will be.
Model:  E(Y) =  + X            Conditional Standard Deviation: 
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a) Give the fitted equation: ____________________

b) Give the estimate of  _____________________

c) Give the proportion of variation in Y “explained” by X _____________

d) Give a 95% confidence interval for  _______________

e) Give the coefficient of correlation _____________

Give the P-value for testing H0: =0  vs  HA: ( 0 ________________

7. A researcher is interested in relating dose of a cough lozenge to clarity of speech among people suffering from a cold. Doses are varied along the range of X=0,2,4,6 mg. The following quantities are reported by research assistant (Y=clarity of speech measurement) based on a spreadsheet analysis of the data:
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a) Compute the estimate of increase in average clarity per unit increase in dose.

b) Compute the correlation coefficient.

24. An accounting firm is ineterested in comparing their three interns in terms of the proportions of correctly completed tax forms. They sample 60 tax forms from each of the interns. Among Jack’s forms, 38 are correct, among Jill’s 45 are correct, and among Bob’s 37 are correct. Give the expected numbers of correct and incorrect forms for each intern, under the hypothesis that their true success rates are equal.

     a)  30 correct  & 30 incorrect

     b)  120 correct & 60 incorrect

     c)  60 correct  & 60 incorrect

     d)  90 correct & 90 incorrect

      e)   40 correct & 20 incorrect 

The following 2 Problems are based on this information

 A firm that prints flyers is interested in comparing the defective rates of 4 brands of copiers they are considering purchasing. They arrange to run 5000 copies on each of the 4 copiers, observing the numbers of defective and usable (non-defective) copies for each brand. 

Brand \  Copy Quality
Defective
Non-defective
Total

Canon
350
4650
5000

Konica
375
4625
5000

Sharp
425
4575
5000

Xerox
450
4550
5000

Total
1600
18400
20000

7. Give the expected number of defective and non-defective copies for each brand under the hypothesis that the true defective rates are equal among the four brands.

          a)    Defective: 1200    Non-Defective: 18800

          b)    Defective: 2500    Non-Defective: 2500

          c)    Defective: 10000  Non:Defective: 100000

          d)    Defective: 300      Non-Defective: 4700

          e)    Defective: 600      Non-Defective: 9400
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=

s

For what values of the computed chi-square statistic would we conclude that the defective rates are not all equal among the brands, where the chi-square statistic is:

Conclude defective rates are not all equal at the =0.05 significance level if:

   a)     obs2 ( 12.592        b) obs2 ( 15.507          c) obs2 ( 7.815         d) obs2 ( 3.841        e) obs2 (  9.488 

The following 2 Problems are based on this information

      A telemarketing firm’s human resource manager is interested in the relationship between the number of weeks worked before quitting for previous employees (Y) and the employees’ ages (X).  He obtained a random sample of n=100 employees who had quit during the previous year, observing Y and X  for each employee. He obtained the following information based on the simple linear regression model with independent and normally distributed errors:
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9. Give the estimate for the change in mean number of weeks worked before quitting corresponding to an increase of 1 year in age.

a)   1.23           b)  0.46            c)    0.81          d)    25.9         e)  -5.89   

10. Give the estimated standard error of the estimate in the previous question

              a)  0.0027            b)  4.4162      c)  0.1086        d)   0.4416      e)  0.4799

The following 4 Problems are based on this information

The following EXCEL output produces the analysis of variance,  regression coefficients, standard errors and t-tests for a simple linear regression:

ANOVA







df
SS
MS
F
P-value

Regression
1
77272
77272
2659
.00000

Residual
16
465
29



Total
17
77737





Coefficient
Standard Error
t Stat
P-value

Intercept
41.7
2.25
18.5
.0000

X
9.6
0.19
51.6
.0000

11. What is the most precise statement we can conclude at the =0.05 significance level with respect to the linear association between Y and X? 

                a)  There is no association between X and Y

                b)  There is an association, but we cannot determine the direction

                c)  There is a positive associaton

                d)  There is a negative association

12.  Give the fitted (predicted) value when  X=12.

a)    41.7    b)    9.6          c)    51.3         d)     426.6      e)    137.7

13.  Give the estimated residual standard error (deviation), S. 

a)     2.25    b)    0.19            c)    5.39          d)   465          e)      29  

14.  What proportion of the variation in Y was “explained” by the regression model?

   a)     .9940           b)       .0060       c)  .19            d)      .0000         e)    2659

3.  A realtor is interested in the determinants of home selling prices in his territory. He takes a random sample of  36 homes that have sold in this area during the past 18 months, observing: selling PRICE (Y), AREA (X1), BEDrooms (X2), BATHrooms (X3), POOL dummy (X4=1 if Yes, 0 if No), and AGE (X5). He fits the following  models (predictor variables to be included in model are given for each model):

Model 1:    AREA, BED, BATH, POOL, AGE      SSE1 = 250            

Model 2:    AREA, BATH, POOL                          SSE2 = 400            

a) Test  whether neither BED or AGE are associated with PRICE, after adjusting for AREA, BATH, and POOL at the =0.05 significance level. That is, test:
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b) What statement best describes 4 in Model 1?

                 a) Added value (on average) for a POOL, controlling for AREA, BED, BATH, AGE

                 b)  Effect of increasing AREA by 1 unit, controlling for other factors

                 c) Effect of increasing BED by 1 unit, controlling for other factors

                 d) Effect of increasing BATH by 1 unit, controlling for other factors

                  e) Average price for a house with a POOL

4. Let Y=height, X1=Length of right leg, X2 = Length of left leg. Would you expect to the following correlations to be Large (around 1) or Small (around 0)?
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5. Late at night you find the following SPSS output in your department’s computer lab. The data represent numbers of emigrants from Japanese regions, as well as a set of predictor variables from each region.


Model Summary

Model
R
R Square
Adjusted R Square
Std. Error of the Estimate

1
.525(a)
.275
.222
181.89029

a  Predictors: (Constant), PIONEERS, LANDCULT, AREAFARM


ANOVA(b)

Model
 
Sum of Squares
df
Mean Square
F
Sig.

1
Regression
514814.087
3
171604.696
5.187
.004(a)

 
Residual
1356447.158
41
33084.077
 
 

 
Total
1871261.244
44
 
 
 

a  Predictors: (Constant), PIONEERS, LANDCULT, AREAFARM

b  Dependent Variable: EMGRANTS


Coefficients(a)

Model
 
Unstandardized Coefficients
Standardized Coefficients
t
Sig.

 
 
B
Std. Error
Beta
 
 

1
(Constant)
407.070
226.341
 
1.798
.079

 
LANDCULT
-1.685
3.567
-.069
-.472
.639

 
AREAFARM
-2.132
1.056
-.299
-2.019
.050

 
PIONEERS
175.968
61.222
.391
2.874
.006

a  Dependent Variable: EMGRANTS

a) How many  regions are there in the analysis? _______________________

b) Give the test statistic and P-value for testing (H0) that none of the predictors are associated with

       EMGRANTS____________________

c) Give the test statistic and P-value for testing whether LANDCULT is associated with EMGRANTS, 

        after controlling for AREAFARM and PIONEERS_____________________

d) What proportion of the variation in EMGRANTS is “explained” by the model? ___________________

e) Give the estimated regression equation ________________________________________________

6. A researcher is interested in studying the effects of sleep (or lack thereof) on people’s test-taking skills. She samples 20 men and 20 women (all of similar education levels and backgrounds). She randomly assigns the men and women such that 2 0f each sleep 10 hours prior to taking exam, 2 each sleep 8 hours,…and 2 each sleep 2hours. Let Y be the score on a basic exam, X1 be the amount of sleep on the night before the exam, and X2 be 1 if subject was a woman, and 0 if a man. She fits the model:
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a) Write out the model for women: ______________________

b) Write out the model for men: ___________________

  She reports the following information


[image: image14.wmf]40

.

0

20

.

0

6

.

1

0

.

4

0

.

1

0

.

3

60

.

0

3

^

3

2

^

2

1

^

1

2

=

-

=

=

=

=

=

=

b

b

b

b

b

b

R

s

s

s


c) Give the test statistic for testing whether exam score is associated with any of the three predictors..

d) Is the p-value Larger/Smaller than 0.05?  Why?

e) Test whether there is an interaction between gender and amount of sleep on exam scores (that is, does the “sleep effect”  differ among women and men, test at 0.05 significance level).

i) H0:  

        ii)           HA:    

  iii)  Test Statistic: 

iv)   Is the P-value Larger/Smaller than 0.05?

v)   Based on iv), do you conclude there is an interaction?   Yes/No
The following two problems are based on the following information

A production manager for a factory is interested in estimating her firm’s total cost function based on amount produced. In particular, she is interested in determining whether the function is linear in output, versus whether it is nonlinear (either bends up or down with increasing output). She fits the model, based on 15 production runs of varying size, observing total cost (Y) and number of items produced (X). She fits the following regression model (assuming independent and normally distributed errors with constant variance) and obtains the following regression coefficients and standard errors:

Parameter
Estimate
Std. Error

Intercept
10.0
4.0

X
2.0
0.5

X2
-0.10
0.020
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1. Give the test statistic for testing H0: 2 = 0 (linear relation) vs HA: 2 ≠ 0 (nonlinear relation)

a)    2.5            b)   5.0         c)   4.0     d)    -4.0     e)     0.4

2. She will conclude that the relation is nonlinear at the =0.05 significance level if her test statistic is:

a)   less than 2.131

b)   larger than 1.753

c) larger than 2.131 in absolute value

d) less than 2.179 in absolute value

e)    larger than 2.179 in absolute value

The following two problems are based on the following information

A bank analyst wishes to determine whether there is an association between a customer’s  balances and the probability the customer will sign up for a new service. He samples 500 customers, and contacts each about the new service, He observes the customer’s balance (in dollars) at the time of the contact and whether or not the customer signs up for the service. He fits a simple logistic regression model, obtaining the following regression coefficients and standard errors:

                b0 =-4.0      b1 = 0.0003        Sb0 = 1.0      Sb1 = 0.0001  

3. Give the predicted probability that a customer with $10,000 in his/her account will sign up for  the service

a)   0.269
b)  0.368
c)  -1
d)  10.04
e)  0.731

4. Give the test statistic and rejection region for testing whether there is an association (positive or negative) customer’s balance and whether  they will sign up for the service (=0.05).

a) TS: Xobs2 = 3.0     RR: Xobs2 ( 3.841

b) TS: Xobs2 = 16.0   RR: Xobs2 ( 3.841

c) TS: Xobs2 = 9.0     RR: Xobs2 ( 3.841

d) TS: Xobs2 = 3.0     RR: Xobs2 ( 161.448

e) TS: Xobs2 = 9.0     RR: Xobs2 ( 161.448

The following 2 problems are based on the following information

A retail manager  is interested in the relationship between store sales (Y, in $1000s) and the following predictor variables: average inventory level (X1, in $1000s), population within 3 miles of store (X2 , in 1000s), median household income within 3 miles of store (X3, in $1000s), and an indicator of whether there is a direct competitor within 1 mile of the store (X4=1 if yes, 0 if no). The following EXCEL output is obtained, based on a sample of 25 stores in her chain during June.

ANOVA






 
df
SS
MS
F
Significance F

Regression
4
3125.76
781.4399
111.3737
.00000

Residual
20
140.3276
7.016379



Total
24
3266.087
 
 
 

 
Coefficients
Standard Error
t Stat
P-value

Intercept
-8.74
4.018179
-2.17583
0.04173

Inventory
0.49
0.117605
4.159726
0.000484

Pop
1.06
0.15798
6.725044
.0000

Income
0.95
0.082553
11.5506
.0000

Compete
-20.65
1.205259
-17.1327
.0000

5. She wishes to test whether any of these predictors are associated with sales. Give the test statistic and her decision (and why) for the test at the =0.05 significance level.

 a) Test statistic = 111.37, conclude at least one of the predictors is associated with sales since P-value< .05

 b)  Test statistic = -2.176, conclude at least one of the predictors is associated with sales since P-value< .05

  c) Test statistic = 111.37, don’t conclude any of the predictors are associated with sales since P-value< .05

  d)  Test statistic = -2.176, don’t conclude any of the predictors are associated with sales since P-value< .05

 16.   Give the predicted sales for a store with X1=25  , X2=20  , X3=40  , and a direct competitor is within 1 mile.

a)  62.71
b)  58.11
c)  -26.89
d)  42.06
e)  83.36

The following two problems are based on the following information

A home power-washing business is interested between the relationship between the square footage of a home (X, in 1000s ft2) and the time to complete the job (Y, in hours). Records from n=18 past homes have been sampled, and a simple linear regression model is fit. The following quantities are obtained:
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       18.  Give the predicted time to power-wash a 2500 ft2 home.

          a)  2.3  hours    b)  1200.2 hours           c)  2.0 hours       d)   1.1 hours    e) 2000.3 hours

       19.  Labelling your previous answer as T, a 95% confidence interval for the mean time to wash all 2000 ft2 homes, and a 95% prediction interval for tomorrow morning’s washing of a 2000 ft2 house are T(:


A
B
C
D
E

CI:
0.117772
0.316017
0.149071
0.790042
0.904934

PI:
0.316017
0.904934
0.965734
0.426875
2.262336

20. Your manager brings you the following computer output, and asks you to explain to him in words what the results are. What is the best response (at the =0.05 significance level), considering it represents sample information from 5 segments of individuals?

Contingency Table









Segment
Accept
Decline
TOTAL

A
20
80
100

B
40
60
100

C
25
75
100

D
50
50
100

E
15
85
100

TOTAL
150
350
500






chi-squared Stat


40.4762

df


4

p-value  


0

chi-squared Critical 


9.4877

a) Conclude mean #of acceptances differ by individuals in segments A-E

b) Cannot conclude mean # of acceptances differ by individuals in segments A-E

c) Cannot conclude proportion of acceptances differ by individuals in segments A-E

d) Conclude proportion of acceptances differ by individuals in segments A-E

Conclude that as segment increases, mean number of acceptances increases

21. For the following tables of observed and expected cell counts for a test of whether the proportions of individuals selecting brand A (versus Brand B) is the same for 3 different label types for Brand A, give the chi-square statistic, and P-value.

        Observed (f)

Label \ Selection
Brand A
Brand B

1
200
100

2
400
200

3
300
150

         Expected (e)

Label \ Selection
Brand A
Brand B

1
200
100

2
400
200

3
300
150

                 a)  chi-square statistic = 0 ,      p-value = 0     

                 b)  chi-square statistic = 0.67 , p-value > 0.05   

                 c)  chi-square statistic = 2.00 , p-value > 0.05  

                 d)  chi-square statistic = 0 ,      p-value = 1    

                 e)  chi-square statistic = 0  ,     p-value = 0.50   

1. An experiment is conducted to measure percent shrinkage in a=2 types of fabric at each of b=3 drying temperatures. The following table gives the sample means (standard deviations) based on 5 replicates at each of the combinations of fabric and temperature. 

Fabric \ Drying Temp
210o
220o
230o

1
2.0  (0.2)
4.0  (0.4)
9.0  (1.0)

2
3.0  (0.3)
             4.0  (0.5)
             8.0  (0.7)

            You wish to fit the model:  
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a) Give the ANOVA table. 

b) Test whether there is a temperature/fabric interaction

i. Null hypothesis:

ii. Alternative hypothesis: 

iii. Test Statistic:

iv. Decision Rule:

c) Test whether there is a dryer termperature main effect at =0.05 significance level.

v. Null hypothesis:

vi. Alternative hypothesis: 

vii. Test Statistic:

viii. Decision Rule:

1. The following partial ANOVA table was obtained from a 2-way ANOVA where three advertisements were being compared among men and women. A total of 30 males and 30 females were sampled, and 10 of each were exposed to ads 1, 2, and 3, respectively. A measure of attitude toward the brand was obtained for each subject.

Source
df
Sum of Squares
Mean Square
F

Ads

1000



Gender

500



Ads*Gender

1200



Error 
54


---

Total
59
5400
---
---

a) Complete the ANOVA table

b) Test whether the ad effects differ among the genders (and vice versa) (=0.05).

i. Test Statistic: _________________________

ii. Conclude interaction exists  if test statistic is ________________________

iii. P-value is above or below 0.05 (circle one)

� EMBED Equation.3  ���





� EMBED Equation.3  ���
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