Exercise 1:
A 6-sided die is rolled 60 times and the following frequencies are recorded:
	Roll
	1
	2
	3
	4
	5
	6
	Total

	Observed frequency
	8
	8
	7
	20
	9
	8
	60

	Expected frequency
	
	
	
	
	
	
	


Chi-squared test 

Degrees of freedom df = N-1

Determine whether or not the die is fair
1. State your hypotheses 
2. Select , your significance level
3. Calculate 
4. Find 
5. Decide whether or not to reject the null hypothesis

Exercise 2
A researcher investigates which networking hardware a group of companies use and gets the following results
	Hardware
	Netstuff
	Ciscomp
	Total

	Observed f
	26
	49
	75

	Expected f
	
	
	



Determine whether or not each company is likely to have an equal market share
1. State your hypotheses Chi-squared test with Yate’s correction

Degrees of freedom df = N-1

2. Select , your significance level
3. Calculate 
4. Find 
5. Decide whether or not to reject the null hypothesis



If Ciscomp has a market share twice that of Netstuff, are these results to be expected?
	Hardware
	Netstuff
	Ciscomp
	Total

	Observed f
	26
	49
	75

	Expected f
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1. State your hypotheses 
2. Select , your significance levelChi-squared test with Yate’s correction

Degrees of freedom df = N-1

3. Calculate 
4. Find 
5. Decide whether or not to reject the null hypothesis


Exercise 3
20 patients were split into two groups at random. 10 were given medicine M and the other were given placebo P. The extent to which they said their symptoms improved was noted below
Smaller Effect      MPPPMPPPMMMPMPPMMMPM      Larger Effect
Determine if the medicine M had a significant effect
1. State your hypotheses 
2. Select , your significance level
3. Calculate  (Calculate UM and UP and take the higher score)
4. Find 
5. Decide whether or not to reject the null hypothesis
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Critical values for chi-squared distribution

Level of significance for a one-tailed test

0.10 0.05 0.025 0.01 0.005

Level of significance for a two-tailed test

df 0.20 0.10 0.05 0.025 0.01
1 1.64 27 384 5.02 6.64
2 322 4.61 599 738 9.21
3 464 6.25 7.82 9.35 135
4 599 778 949 1114 1328
5 729 9.24 1.07 1283 15.09
6 856 10.65 1259 1445 16.81
- 4 9.80 1202 14.07 16.01 1848
8 11.03 13.36 15.51 17.54 20.09
e 1224 14.68 16.92 19.02 21.67
10 1344 1599 1831 2048 2321
n 1463 17.28 19.68 2192 2473
12 1581 1855 21.03 2334 2622
13 16.99 19.81 2236 2474 27.69
14 18.15 21.06 23.69 26.12 2914
15 19.31 2231 25.00 2749 3058
16 2047 2354 26.30 28585 3200
17 21.62 24.77 27.59 3019 334
18 2276 2599 2887 31.53 3481
19 23.90 27.20 30.14 3285 36.19
20 25.04 2841 314 3417 3757
21 2617 2962 3267 3548 3893
22 27.30 3081 33.92 36.78 40.29
23 2843 3201 3517 38.08 41.64
24 29.55 33.20 36.42 3936 4298
25 30.68 3438 3765 40.65 4431
26 31.80 3556 38.89 4192 4564
27 3291 36.74 4011 4320 46.96
28 3403 3792 4134 44.46 48.28
29 3514 39.09 4256 45.72 4959
30 3625 4026 4377 4698 5089
40 47.27 5181 55.76 59.34 63.69
50 58.16 63.17 67.51 742 76.15
60 6897 7440 79.08 83.30 88.38
70 79.72 85.53 90.53 95.02 10043

0.0005

0.001
1083
1382
1627
1847
2052
2246
2432
26.12
27.88
29.59

3126
329
3453
36.12
37.70
39.25
40.79
4231
4382
4532

46.80
4827
49.73
5118
5262
54.05
55.48
56.89
5830
59.70

7340
86.66
99.61

11232

@d value must be equal to or less than the critical value in tl

nificance to be shown.
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() Table 3 Critcal values of U (5% significance).

2| 3| 4] 5| 6| 7| 8| 9|t0]11]|12]13|14|15]16| 17| 18] 19 20
2 of of of of 1] 1] 1] 1] 1 2| 2| 2
3 of 1| 1| 2] 2| 3] 3| 4| 4] 5| 5| 6] 6| 7| 7| 8
4 o| 1| 2| 3| 4] 4] 5|6l 7|8l 9ftof|1]12] 1313
5 of 1| 2| 3] s|e| 7|8l af11|12]13]14]15] 17| 18] 19/ 20
6 1] 2| 3| 5| 6| 8|10[11[13]14]16]|17|19|21| 22| 24| 25| 27
7 1] 3] s| 6] 8l10]12]14]16]18]20]22] 24| 26| 28] 30| 32| 34
B of 2| 4] 6] 8|10]13]15][17]19]22]24 26| 29] 31| 34] 36| 38] 41
9 of 2| 4] 7]10]12]15[17]20]23]26] 28|31 34] 37| 39| 42| 45] 48
10 of 3| 5| 8[11]|14]17|20(23|26|29(33 |36 | 39|42/ 45| 48| 52{ 55
11 0| 3| 6| 9[13]|16(19|23(26(30|33(37 |40 44|47 51| 55/ 58| 62
12 1] 4| 7|11|14]18|22(26|2933 |37 41|45 |49|53( 57| 61| 65| 69
13 1] 4| 8|12|16]20(24(28|33 37 |41|45|50|54|59( 63| 67| 72| 76
14 1] 5| 9[13[17]22|26{31|36]40 455055 | 59] 64] 67 74 78| &3
15 1] s|10]14|19]24|29]34|3944]49|54]59 64| 70| 75| 80| 85| 90
16 1] e|11]15|21]26|31]37|42(47|53]59]e4 |70 75| 81| 86| 92| 98
17 2| 6|11]17]22|28(34|39(45|51|57|63 |67 | 75|81 87| 93| 99[105
18 2| 7|12]18]24|30(36 (42| 48|55 | 61|67 |74 | 80| 86| 93 99|106(112
19 2| 7|13]19]25(|32(38 |45|52(58|65(72|78 | 85|92 99|106(113[119
20 2| 8|13]20]27]34]41|48[55]62|69] 76|83 90]98[105[112]119[127





