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In answering questions 1 — 3, refer to the following information.

A psychology professor gave a quiz with 12 questions to a class of 14 students. The scores were:
12,3,10,9,1,8,7,10, 10,6,3,9,9, 11

I. Themedianequals _a . Themeanis b (45

2. Based on the mean and median of the data set above, what can you say about the shape of the
distribution of those data? __a After converting the scores above to z scores, what the
shape of the distribution will be? b The mean of the set of z scores will equal ¢
The standard deviation of the set of z scores will equal __d 12 %)

3. Suppose that in previous classes the median had always been 7.5 and you are interested in
whether the median value has changed, what statistical test would you use? Explain your
answer. (5 %)

In answering questions 4 — 5, refer to the following information.

The owner of a local bookstore wanted to find out how many books are purchased each year by the
average people in Chiayi. The data for a random sample are as follows:

7,1,5,3,10,0,6,9,12,5

4. What statistical method would you recommend? a Describe the assumptions
underlying the use of the statistical method you recommend: b (10 4%

5. What would happen if the sample size increases? 4 %)

In answering questions 6 — 8, refer to the following information.

A training program to enhance typing speed was carried out in 8 trajnees. All the trainees typed
the same material before the start and after the end of the program. The scores (in words per
minute) were as follows:

Trainee 1 2 3 4 5 6 7 8
Before 60 58 50 63 67 49 55 64
After 68 62 59 69 72 52 60 64
6. To determine if the training program improves typing speed, what parametric test would you
use? Explain your answer. 6o
7. The degrees of freedom for the appropriate test statistic are (B )

8. The obtained value of the appropriate test statistic is

(7 %)

. Please show your calculations.
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Note that you are asked to answer till three decimal places.

1. According to the following data, perform hypothesis tests applied to means of two groups. Please
include hypothesis, test statistics, degree of freedom, critical value/ p-value/confidence interval, and
conclusion when A and B are two independent samples. (0=.05) (10 43)

¥X=T71
A 1846314464221 1433263 4

Y X2=319

YX=42
B |2 113272 13102423301 202

$X2=134

X=29
AB 63 50-1-3251 12132002512

¥X2=163

2. To study the effect of early experience on conditioning, an experimenter raised three groups of rats
in the presence of (1) no special stimulus, (2) a tone stimulus, and (3) a vibratory stimulus. The
rates were later classically conditioned using either a tone or a vibratory stimulus as the conditioned
stimulus. This is a 2 x 3 factorial design. Analyze the data and interpret the results. Please include
(a) ANOVA table and conclude if factors are significant, and (b) obtain an interaction plot for cell
means in your answer. (0=.05) (15 43; 5 4%)

Conditionsl - P IS Control Tone Vibration
Stimulus
Tone 11 25 7
16 28 13
2] 34 20
FX=48 YX=87 YX=39
XX?=818 3X%=2565 ¥ X?=605
Vibration 19 B3 44
24 26 41
29 31 52
2X=72 TX=78 YX=137
TX*=1778 TX?=2078 S X2=6321
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to use =V and b= COV;"Y during calculation. (10 4%; 10 43)
Sy Sy Sy
Sx=751
Math 60 63 68 70 72 78 80 82 88
$:x%=57329
2y=758
Statistics | 57 55 80 65 80 85 76 85 80 95
Ty%=58950
Mathx
3420 3465 5440 4550 5760 6630 6080 6970 7040 8550 Y xy=57905
Statistics
100
g%
=
3
60
40 - .

50 60 70 80 90 100
Math

3. The following data represent the math exam and statistics score for the freshmen in the department
of psychology. The scatterplot of the data is also provided. The teacher would like to use the math
exam to predict statistics score. Please find the correlation coefficient and regression line for (a) the
original data, and (b) the transformed data that math and statistics are standardized. You might need
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1 | _122
MTEz)= je * dz
2 2,
25
1 000| 001] 002] 005] 06.04] 005] 606] 007 008503
0.0 0.5000| ©0.5040 | 0.5080 05120 | 05160 051991 05238 | 05279 0.5319 | 0.5359
01] 0.5398| 0.5438| 0.5478] 0.5517 | 0.5557| 0.5596 | 0.5636 | 0.5675]| 05714 0.5753
02| 05793] 05832| 0.5871| 0.5910| 0.5948 | 05987 | 0.6026 | 0.6064] 0.6103] 0611
03| 06179| 0.6217| 06255 06293 | 0.6331] 0.6368| 0.6405 | 0.6443 | 0.6450 | 0.5517
041 065541 0.6591! 0.6628 0.5654 | 0.6700| 0.6736! 0.5772| 0.5808 0.6844 | 0.6879
051 06915| 0.6950| 0.6985| 07019 | 0.7054| 0.7088| 0.7123] 07157 | 07190 09224
061 07257| 07291| 0.7324] 0.7357 | 0.7389| 0.7422| 07454 | 0.7a86 | 07517 | 09539
07| 07580 0.7611| 0.7642 0.7673 | 0.7704| 0.7734| 0.7764 | 0.7794| 0.7823 0.7852
98] 07881 07910| 07939 | 0.7967 | 0.7995 | 0.8023| 0.8051] 0.8078 | 0.8106 | 05133
99| 08159 0.8186] 0.8212]| 0.8238| 0.8264| 08285 08315 | 0.8340] 08365 | 0.3989
10 08413] 08438 0.8461| 08485 | 08508 | 08531 0.8554 | 0.8577| 0.8599 | 08621
11] 08643 08665 0.8686| 0.8708| 08729 | 08749 | 08770 | 0.879 | 08816 05530
2] 08849 08369| 0.8888| 0.8907 | 08925 | 08944 | 0.8962| 0.8980| 08957 | 09015
13] 09032] 05049] 05066 | 0.9082 | 09099 | 09115 | 0.9131| 0517 | 09163 | 05157
141 09192 ] 0.9207] 09222| 09236 | 09251| 0.9265] 09279] 0.9292| 0.5306 | 09313
151 09332 09345] 0.9357| 0.9370 0.9382| 093941 09406 | 09418! 09429 0.04a1
161 09452 09463 09474 0.9484 0.9495| 0.9505| 0.9515| 0.9525] 0.9535 0.9545
17] 09554 | 0.9564] 09573] 09562 | 09591 0.9599| 0.9608 | 0.9616| 09625 0.9633
18| 09641| 0.9649| 0.9656| 0.9664 0.9671| 0.9678 | 0.9686 | 0.9693| 0.9699 0.9706
121 097131 0.9719| 09726 | 0.9732| 09738 0.9744| 09750 | 09756 057611 05767
28] 09772 | 09778| 09783 | 0.9788 | 09793 | 0.9798| 0.9803 | 0.9808 | 05812 09817
21] 09821 0986] 09830| 0.9834| 09838 | 0.9842 | 0.9846 ] 0.9850| 0.9854 | 05557
22| 09851 0.9864| 0.9868 0.9871 | 0.9875| 0.9878| 0.9881| 0.0884 0.9887 | 0.9890
23| 09893 | 0.9896| 09898 | 09901 0.9904| 0.9906| 0.9903 | 0.9511] 0.9913 | 0.551¢
241 09918 | 0.9920| 09922 09925| 09927| 0.9929| 09931| 0.9932] 09934 | 05936
28] 09938 | 0.9940| 0.9941| 09943 | 0.9945 | 0.9946| 0.99a8 | 0.995| 099511 05553
28| 09953 | 0.9955] 0.9956| 0.9957 | 09959 | 09960 0.9961] 09962 0.9963 | 05557
27] 0.9965| 09966| 0.9967| 0.9968 | 0.9969 | 0.9970 | 0.9971] 0.9572| 09673 09972
281 09974 | 0.9975| 09976 05977 | 09977 | 09978| 05979 | 0979 | 5.9980 1 03951
291 09981 | 09982 09982 05983 | 09984 | 0.9984 | 0.9985] 0.9985 | 0.9986 | 0.9582
20| 09987 09987| 09987 09988 | 0.9988 | 09969 | 09589 | 0,935 0.99%0 | 09530
1] 09990 | 09991] 0.9991] 0.9991| 09992 | 09992 | 0.9952 | 0.9952| 0.9993 | 05553
32| 09993| 09993| 09992 0.9992 0.9994 | 0.9994| 0.9994 | 0.9995 0.9995 | 0.9985
331 09995 | 0.9995 0.9995 | 0.9996 | 0.9996| 0.9996! 0.9995 0.9996 | 0.9996 | 0.9997
341 0.9997 | 0.9997 | 0.9997] 0.9997 0.9997 | 0.9997 | 0.2997 1 09997 0.9997 0.9998
251 09998 | 0.9998] 09998 | 0.9998 | 09998 | 0.9998 | 0.99%8 | 05958 ] 0.9958 ] 0.9958
31 03998 | 0.9998| 0.9999| 09999 | 0.9999 | 0.9999 | 0.9999 | 0.9995| 0.6995 1 09955
7] 09999 | 09999 0.9999| 0.9999 | 09999 | 0.9999 | 0.5989 | 0099 09995 Gooag
81 099991 09999] 09999 | 09999 | 0.9959| 0.9995| 0.9995] 0.5599 | 0.5995] 05953
35] 10000] 10000] 10000] 1.0000] 1.0000| 1.0000] 1.0000] 1.0000| 100001 13000
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Table entry for p
and C'is the point
* with probability
2 lying above it Probability p
and probability €
lying between
—t* and t*, !
t*
Table B ¢ distribution critical values
Tail probability p
df 25 .20 N 0 05 025 02 O 005 0025 001 0005
| LO0D  1A76 1983 3.078 6314 1271 1580 3182 6366 1973 3183 6366
2 Bl6 LOGL LIRS 1886 29020 4303 4849 6965 9025  14.00 2233 3160
3 J65 978 L2500 16 2953 3182 3482 4541 5S84 7452 1021 1292
4 J41 0 841 L1900 153 23w 4778 299 3747 4604 5508 TIT3 8610
5 T2 0200 L1506 1476 2015 2571 2757 3365 4092 4 773 5863 6.860
6 JI8 908 L1M 1440 1043 2447 2612 3143 3707 4317 5208 5959
7 JH 896 1119 1415 1895 2385 2517 29098 349 4020 4785 5408
8 J06 88D L10B 1897 1860 2306 2449 2806 3355 3839 4501 5041
oy 03 883 LI00 1383 181 2262 2308 2821 8250 3600 4297 4781
i 00 879 L0313 1812 2228 2359 2764 3160 8581 4144 4,587
11 L97 876 L08S 1968 L7 2201 2328 2718 4106 9497 4025 4437

12 695 873 LOB3 1356 1782 2179 9303 2681 3055 3498 3030 4318
13 LG94 870 LOW 1350 1771 2160 2989 2650 3012 3372 3852 4.29]
14 B92 868 1076 L35 L1761 2145 2264 2624 2977 3326 3787 4140

15 G91 866 1074 1341 1753 2131 2249 2602 2047 398 4793 4073
16 80 865 LOTI 1337 1746 2120 2235 2583 2021 3252 S6sk 4015
17 689 BB L0690 1333 1740 2110 2224 2567 2808 3222 3648 3065
18 | 688 862 LOGT 1330 1734 2101 2214 2552 2878 %100 2611 3922
19 088 B61 L066 138 1720 2008 2205 253 2861 3174 3570 3.883
20| 687 860 106 1325 173 2086 2197 2598 2845 1% 3552 3850
21 G865 850 1063 1823 1721 2080 2180 251 9831 8135 9agc 3.819
22 G865 858 1061 1321 1717 2074 2183 2508 2819 3119 %50 3702
2 B85 838 1060 1319 1714 2000 2177 2500 2807 3104 2485 3,768
2 B85 857 LOBO 13I8 1711 2064 2072 2402 2707 3091 3467 3745
2B | 084 856 L0S8 1316 1705 2060 2167 2485 2787 3078 4430 3725
26 00 56 L0 18156 L1706 205 2162 2479 2TW 2067 3435 B707
27 B8 855 LOG7 L34 L703 2052 2158 2473 9771 2057 84 3.600
B | 6B B LOG L1313 LT01 2048 ZI54 2467 S763 3047 3408 3674
29 083 854 L0 1311 1609 2045 2150 2462 2756 3038 3908 3,650
30 683 864 LOSS 1310 1607 2042 24T 2457 2750 3030 3a95 3,646
40 G81 851 1050 1303 1684 2020 2123 2423 2701 2971 407 3551
50 B9 819 LOAT 1200 1676 2009 2100 2403 2678 2937 61 3496
60 G790 B8 L0M5 1206 1671 2000 2099 2890 2660 2015 199 3460
80 G5 846 L3 1202 1664 1990 2088 2374 2630 2887 4105 3416
100 G745 1042 1200 1660 1984 2081 2364 202 2871 8171 3.300
1000 675 842 L03T 1282 1646 1962 2056 23%) 2581 2813 4008 2300
= O7L B4l 1036 1282 1645 1960 2054 292 9576 2807 3001 3,201

S0 60%  TO%  B0%  90% 9%  O6%  O8%  U% 95% Ongh 99.9%

Confidence level 7
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1614
18.51
1113
.51
.61
5.9
542
5.12
4.96
484
4.95
4.67
4.680
4.54
£.49
1.45
141
1.38
4.35
142
LH)
128
4.26
4.24
+.23
4.21
4.20
4.18
417
4.08
£.00
3.92
3.34

199.5
19.066
9.55
6.94
5.7%
5.4
4.74
4.46
4.2%
4.1
3.498
3.89
3.81
3.74
3.68
3.63
3.58
3.55
3.49
347
3.44
3.42
340
3.39
3.37
3.35
334
333
3.23
3.14
3.67
3.00
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215.7

19.16
9.28
.59
541
4.76
4.35
4.07
AEG
171
3.549
3.49
3.41
134
3.29
3%
3.28
3.16
313
310
3.07
305
3.03
301
299
2498
2.96
2.5
293
242
2.
2.78
2.68

2.1

F Values kir o = 04015

2246
1925
9.12
6,35
5.19
4.53
4,12
384
3.63
.48
3.36
3.26
RIE
3.11
340
3.1
2.96
2.93
2,04
2.87
2.84
2.82
250
278
2,76
274
2.73
2.91
2.5
2.64
2.61
2.53
245
237

if

-
<}

&

232 2340
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65.26
5305
4.3
3497
3.64
3.48
333
4.20
3.11
3.03
296
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19.33
8.094
616
4.95
387
3.58
337
322
3.09
300
R
285
2.79
274
270
2,668
243
268
257
2.53
2.51
2.49
2.47
2.46
245
243
2.42
234
2.25
247
2,10

o
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236.8
19.35
5.8
6,419
4.8%
4.21
378
350
3.29
314
3.4
2491
283
2,76
2,71
2.66
2.61
258
2.54
2,51
2.49
2.44
244
2.42
2.40
239
237
2.38
2.35
2.33
2.25
247
200
2.

2380
19.37
6.4
482
4.15
3.73
344
323
.07
2.95
2.85
2977
270
2.64
2.5
251
2.48
245
2.42
2,44
2.37
2.36
2.34
2.32
231
229
2,28
2.27
2,18
2.10
42
1.94

G

244015
16.38
8381
6.40u
4.57
410
A.68
J.34
318
R
290
250
271
2465
2.5
2.54
2.40
246
242
2.34
237

2.4
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244
1496
1.85

b
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b

1

2419
184
BTG
5.96
1.74
06
$.6d
3.35
3.4
298
2.85
2.5
2.67
2 6l
2.54
2.49
2.45
211
238
2.3
“2.32
230
2.27
225
2.24
222
2.20
219
2.18
2.16
2.08
1.94
1.1
1.83

12

243.49
19.41
B.74
341
4.68
Bt
ha7
3.28
307
241
2,74
2,64
260
2,53
248
2.42
2.38
284
233
228
2.25
2.23
2.20
2,18
216
2.15
2.13
2.12
2.14)
2.8
2.6
1.92
183
1.75

15

2459
19.43
870
D86
4.462
3.4
a5l
3.32
301
2.85
272
2682
253
2,46
2,44
2.35
231
227
223
220
2.18
2.15
2.13
211
2.04
2.07
2.06
204
203
2.01
1.92
x4
Lih
167

20

248.0
18,15
R4
5.50
4.5
J.87
44
3.15
2.94
237
2.65
2N
2.46
23
233
2.28
2.23
219
216
212
2.10
207
205
2.03
241
1.4
19
1.96
1.94
1493
1.84
1.75
146

157
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