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Use a=O.05 for the following hypothesis testing 

16% (l )In a study of the effect of worker satisfaction with worker participation in managerial 

decision making, 100 workers were interviewed in each of two separate German 

manufacturing plants. One plant had active worker participation in managerial 

decision making; the other did not. Each selected worker was asked whether he or she 

generally approved of the managerial decisions made within the firm. The results of 

the interviewers are shown in the accompanying table. 

Response 

Participative 

Decision making 

No Participative 

Decision Making 

Generally approve of the firm's decisions 73 51 

Do not approve of the firm's decisions 27 49 

8% (a) Do the data provide sufficient evidence to indicate that approval or disapproval of 

management's decisions depends on whether workers participate in decision 

making? Do the appropria~ hypothesis testing. 

8% (b) Do these data support the hypothesis that workers in a finn with participative 

decision making more generallyapprove of the firm's managerial decisions than 

those employed by firms without participative decision making? Use methods other 

than (a) above to test the hypothesis. 

34% (2) An educator wished to study whether the number ofyears invested in schooling pays off 

in the job market. The table below gives the median annual income of full-time workers 

age 25 years or older by the number ofyears of schooling completed. 

*- "t-t ~ 4* 
xx. dil J:1f AM 

m2J{*b~] 
7% (a) Find the least-squares prediction equation relating a man's salary y to the number of 

years ofschooling x he has had. 

8% (b) Do the data provide sufficient evidence to indicate that, with the straight-line linear 

model, x contributes information for the prediction of.y? ~ 

7% (c) Find a 95% confidence interval for the mean salary when a man has 18 years of 

schooling. 

8% (d) Is there a significant positive correlation between the salaries ofmen and women? 

4% (e) Compute and interpret the coefficient ofdetermination. 

Year ofSchooling 

8 10 12 14 16 19 

Salary Men 18 20.5 25 28.1 34.5 39.7 

(thousand dollars) Women 11.5 13 16.1 18.3 22.1 27.6 
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TABLE Critical values of F. 

I~ros 
0 F(<<. "'t, ...!) £ 

v, = elf. numtrator 
Iv, = df. 

~minator 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 '" 
1 161.4 199.5 215.7 224.6 230.2 234.0 236.8 238.9 240.5 241.9 243.9 245.9 248.0 249.1 250.1 251.1 252.2 253.3 254.3 
2 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40 19.41 19.43 19.45 19.45 19.46 19.47 19.48 19.49 19.50 
3 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.74 8.70 8.66 8.64 8.62 8.59 8.57 8,55 8.53 
4 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 5.91 5.86 5.80 5.77 5.75 5.72 5.69 5.66 5.63 
5 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 4.74 4.68 4.62 4.56 4.53 4.50 4.46 4.43 4.40 4.36 
6 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 4.00 3.94 3.87 3.84 3.81 3.77 3.74 3.70 3.67 
7 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 3.57 3.51 3.44 3.41 3.38 3.34 3.30 3.27 3.23 
8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.28 3.22 3.15 3.12 3.08 3.04 3.01 2.97 2.93 
9 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 3m 3.01 2.94 2.90 2.86 2.83 2.79 2.75 2.71 

10 4.96 4.10 3.71 3.48 3.33 3.22 3.\4 3.07 3.02 2.98 2.91 2.85 2.77 2.14 2.70 2.66 2.62 2.58 2.54 
11 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.85 2.79 2.72 2.65 2.61 2.57 2.53 2.49 2.45 2.40 
12 4.15 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.80 2.15 2.69 2.62 2.54 2.51 2.47 2.43 2.38 2.34 2.30 
13 4.67 3.81 3.41 3.18 3.03 2.92 2.83 2.17 2.71 2.67 2.60 1.53 2.46 2.42 2.38 2.34 2.30 2.25 2.2\ 
14 4.60 3.74 3.34 3.11 2.96 2.85 2.16 2.70 2.65 2.60 2.53 2.46 2.39 2.35 2.31 2.27 2.22 2.18 2.13 
15 4.54 3.68 3.29 3.06 2.90 2.79 2.11 2.64 2.59 2.54 2.48 2.40 2.33 2.29 2.25 2.20 2.16 2.11 U11 
16 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 2.49 2.42 2.35 2.28 2.24 2.\9 2.15 2.11 2.06 2.01 
17 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49 2.45 2.38 2.31 2.23 2.19 2.\5 2.10 2.06 2.01 1.96 
18 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.41 2.34 2.27 2.19 2.15 2.11 2.Q6 2.02 1.97 1.92 
19 4.38 3.52 3.13 2.90 2.14 2.63 2.54 2.48 2.42 2.38 2.31 2.23 2.16 2.11 2.01 2.03 1.98 1.93 1.88 
20 4.35 3.49 3.10 2.87. 2.11 2.60 2.51 2.45 2.39 2.35 2.28 2.20 2.12 2.08 2.04 1.99 1.95 \.90 1.84 
21 4.32 3.47 3.07 2.84 2.68 2.57 2.49 2.42 2.31 2.32 2.25 2.18 2.10 2.05 2.01 1.96 1.92 1.87 1.111 
22 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30 2.23 2.15 2.07 2.03 1.911 1.94 1.119 1.84 1.18 
23 4.28 3.42 3.03 2.80 2.64 2.53 2.44 2.31 2.32 2.27 2.20 2.13 2.os 2.01 1.96 1.91 1.86 1.111 1.76 
24 4.26 3.40 3.01 2.18 2.62 2.51 2.42 2.36 2.30 2.25 2.111 2.11 2.03 1.98 1.94 1.89 1.84 1.79 1.73 
2S 4.24 3.,39 2.99 2.76 2.60 2.49 2.40 2.34 2.28 2.24 2.16 2.09 2.01 1.96 1.92 1.81 1.82 1.77 1.71 
26 4.23 3.37 2.98 2.74 2.59 2.47 2.39 2.32 2.21 2.22· 2.15 2.07 1.99 1.95 1.90 US 1.110 1.75 1.69 
21 4.21 3.35 2.96 2.13 2.57 2.46 2.31 2.31 2.25 2.20 2.13 2.06 1.97 1.93 1.88 1.84 1.79 1.73 1.67 
28 4.20 3.34 2.95 2.71 2.56 2.45 2.36 2.29 2.24 2.19 2.12 2.04 1.96 1.91 1.111 1.82 1.77 1.1\ 1.65 
29 4.18 3.33 2.93. 2.10 2.55 2.43 2.35 2.2B 2.22 2.18 2.10 2.03 1.94 1.90 U5 1.81 1.75 1.10 1.64 
30 4.11 3.32 2.92 2.69 2.53 2.42 2.33 2.21 2.2\ 2.16 2.09 2.01 1.93 1.89 1.84 1.19 1.74 1.68 1.62 
40 4.011 3.23 2.84 2.61 2.45 2.34 2.25 2.18 2.12 2.08 2.00 1.92 1.84 1.79 1.74 \.69 1.64 1.58 1.51 
60 4.00 3.15 2.16 2.53 2.31 2.25 2.11 2.10 2.04 1.99 1.92 1.84 1.15 1.70 1.65 1.59 1.53 1.47 1.39 

.120 3.92 3.07 2.68 2.45 2.29 2.11 2.09 2.02 1.96 1.91 1.83 1.75 Ui6 1.61 1.55 1.50 1.43 1.35 1.25 
3.84 3.00 2.60 2.37 2.21 2.io-~· l.~ 1.811 1.83 1.75 1.67 1.57 1.52 1.46 1.39 1.32 1.22 1.00 

TABLE /~~.02S 
0 £(... ",."'> F 

"I = df. numeralllr 

v, = df, 
lknominato< 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 .. 

1 647.8 799.5 864.2 899.6 921.S 937.1 948.2 956.7 963.3 96ll.6 976.1 984.9 993.1 997.2 1001 1006 1010 1014 1018 
2 38.51 39.00 39.17 39.25 39..30 39.33 39.36 39.37 39.39 39.40 39.41 39.43 39.45 39.46 39.46 39.41 39.48 39.49 39.50 
3 11.44 16.04 15.44 15.10 14.811 14.73 14.62 14.54 14.47 14.42 14.34 14.25 14.17 14.12 14.08 14.Q4 13.99 13.95 13.90 
4 12.22 \0.65 9.98 9.60 9.36 9.20 9,01 8.98 8.90 8.84 8.75 8.66 8,56 8.51 8.46 8.41 8.36 8.3\ 8.26 
5 10.01 8.43 7.76 7.39 7.15 6.98 6.85 6.76 6.611 6.62 6.52 6.43 6.33 6.28 6.23 6.18 6.12 6.07 6.02 
6 8.81 7.26 6.60 6.23 5.99 5.82 5.70 5.60 5.52 5.46 5.37 5.27 5.17 5.12 5.07 5.01 4.96 4.90 4.85 
7 11.07 6.54 5.89 5.52 5.29 5.12 4.99 4.90 4.82 4.16 4.61 4.57 4.47 4.42 4.36 4.31 4.25 4.20 4.14 
8 7.57 6.06 5.42 5.05 4.82 4.65 4.53 4.43 4.36 4.30 4.20 4.10 4;00 3.95 3.89 3.84 3.7s 3.13 3.67 
9 7.21 5.11 5.08 4.72 4.48 4.32 4.20 4.10 4.03 3.96 3.87 3.77 3.61 3.61 3.56 3.51 3.45 3.39 3.33 

10 6.94 5.46 4.83 4.41 4.24 4J:J1 3.95 3.85 3.78 3.72 3.62 3.52 3.42 3.37 3.31 3.26 3.20 3.\4 3.68 
11 6.72 5.26 4.63 4.211 4.04 3.88 3.76 3.66 3.59 3.53 3.43 3.33 ).23 3.17 3.12 3.06 3.00 2.94 2.88 
12 6.55 5.10 4.47 4.12 3.89 3.73 ).61 3.51 3.44 3.31 3.28 3.18 lJ:J1 3.02 2.96 2.91 2.115 2.19 2.72 
13 6.41 4.91 4.35 4.00 3.77 3.60 3.48 3.39 3.31 3.25 3.15 3.05 2.95 2.89 2.84 2.78 2.72 2.66 2.60 
14 UO 4.116 4.24 3.119 3.66 3.50 3.38 3.29 3.21 3.15 1.05 2.95 2.84 2.79 2.73 2.67 2.6\ 2.55 2.49 
IS 6.20 4.77 4.15 3.80 3.511 3.41 3.29 3.20 3.12 3.06 2.96 2,86 2.76 2.10 2.64 2.59 2.52 2.46 2.40 
16 6.12 4.69 4.08 3.73 3.50 3.34 3.22 3.12 3.05 2.99 2.89 2.79 2,611 2.63 2.57 2,51 2.45 2.38 2.32 
17 6.04 4.62 4.01 3.66 3.44 3.28 3.16 3.06 2.98 2.92 2.82 2.72 2.62 2.56 2.50 2.44 2.38 2.32 2.25 
18 5.98 4.56 3.95 3.61 3.38 3.22 3.10 3.01 2.93 2.87 2.77 2.67 2.56 2.50 2.44 2.38 2.32 2.26 2.19 
19 5.92 4.51 3.90 3.56 3.33 3.17 3.05 2.96 2.88 2.82 2.72 2.62 2.51 2.45 2.39 2.33 2.27 2.20 2.13 
20 5.87 4.46 3.86 3.51 3.29 3.13 3.01 2.91 2.84 2.77 2.611 2.51 2.46 2.41 2.35 2.29 2.U 2.16 2.09 
21 5.83 4.42 3.82 3.48 3.25 3.09 2.97 2.87 2.80 2.73 2.64 2.53 2.42 2.37 2.3\ 2.25 2.18 2.11 2.04 
22 5.79 4.38 3.78 3.44 3.22 3.05 2.93 2.84 2.76 2.10 2.60 2.50 2.39 2.33 2.27 2.21 2.14 2.08 2.00 
23 5.75 4.35 3.75 3.41 3.18 3.02 2.90 2.81 2.73 2.61 2.51 2.47 2.36 2.30 2.24 2.111 2.11 2.04 1.97 
24 5.72 4.32 3.72 3.38 3.15 2.99 2.87 2.78 2.10 2.64 2.54 2.44 2.33 2.27 2.21 2.15 2.08 2.01 1.94 
25 5.69 4.29 3.69 3.35 3.13 2.97 2.85 2.75 2.611 2.61 2.51 2.41 2.30 2.24 2.18 2.12 2.05 1.98 1.91 

~ .-tt ~ 26 
21 

5.66 
5.63 

4.27 
4.24 

3.67 
3.65 

3.33 
3.31 

3.10 
3.68 

2.94 
2.92 

2.82 
2.110 

2.13 
2.71 

2.65 
2.63 

2.59 
2.57 

2.49 
2.47 

2.39 
2.36 

2.28 
2.25 

2.22 
2.19 

2.16 
2.13 

2.09 
2.07 

2.03 
2.00 

1.95 
1.93 

1.811 
1.85 

~ UQ ~p 28 
29 

5.61 
5.59 

4.22 
4.20 

3.63 
3.61 

3.29 
3.27 

3.06 
3.04 

2.90 
2.88 

2.78 
2.76 

2.69 
2.61 

2.61 
2.59 

2,55 
2.53 

2.45 
2.43 

1.34 
2.32 

2.23 
2.21 

2.11 
2.15 

2.11 
2.09 

2.05 
2.oJ 

1.98 
1.96 

\.91 
1.89 

1.83 
1.111 

30 5.57 4.18 3.59 3.25 3.03 2.81 2.15 2.65 2.57 2.51 2.41 2.31 2.20 2.14 2.01 2.0\ 1.94 1.87 1.19 

ff)J{~l, ... 40 
60 

5.42 
5.29 

4.05 
3.93 

3.46 
3.34 

3.13 
3.01 

2.90 
2.79 

2.74 
2.63 

2.62 
2.51 

2.53 
2.41 

2.45 
2.33 

2.39 
2.27 

2.29 
2.17 

2.18 
2.06 

2.07 
1.94 

2.0\ 
1.88 

1.94 
1.82 

1.88 
1.74 

1.110 
1.67 

1.72 
1.58 

1.64 
1.48 

120.. 5.1S 
5.02 

3.110 
3.69 

3.23 
3.12 

2.89 
2.79 

2.67 
2.57 

2.52 
2.41 

2.39 
2.29 

2.30 
2.19 

2.22 
2.11 

2.16 
2.05 

2.OS 
1.94 

1.94 
1.83 

1.82 
1.71 

1.76 
1.64 

1.69 
1.57 

1.61 
1.411 

1.53 
1,.39 

1.43 
1.27 

1.31 
1.00 

____• ___ 0.___ ._------_.._- _._-------_ .._. 
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