PROBLEM SET OF STATISTICS

Prepared by: STATISTICS TEAM
TWO SAMPLE TEST OF HYPOTHESIS

A recent article in The Wall Street Journal compared to the cost of adopting children from China with that of Russia. For a sample of 16 adoptions from China, the mean cost was $11.045 with a standard deviation of $835. For a sample of 18 adoptions from Russia, the mean cost was $12.840 with a standard deviation of $1.545. Can we conclude the mean cost is larger for adopting children from Russia? Assume the two population standard deviations are not the same. Use the 0,05 significance level. 

ANSWER:

Step 1. State H0 dan H1
H0: µR ≤ µC 
H1: µR  > µC
Step 2. Select the level of significance.

( Level signifikansi 5%=0,05

Step 3. Determine the test statistic
Test statistic yang digunakan adalh t-statistik.

[image: image2.emf] = [image: image4.emf]
Maka, sesuai dengan tabel distribusi t, dengan df=26, t kritis = 1,706.

Step 4. Formulate the Decision Rule

[image: image6.emf] = [image: image8.emf] = [image: image10.emf]
Step 5. Make A Decision

Dengan t kritis = 1, 706, maka area tolak H0 adalah jika t > 1,706. Maka, dengan t hitung yang didapat adalah sebesar 4,276 > 1,706. Oleh karena itu, keputusan yang diambil adalah “tolak H0”. Rata-rata biaya adopsi di Rusia lebih besar daripada rata-rata biaya adopsi di China. 

TWO SAMPLE TEST OF HYPOTHESIS

The Bank Credit Department of Carolina Bank knows from experience that 5 percent of its card holders have had some high school, 15 percent have completed high school, 25 percent have had some college, and 55 percent have completed college. Of the 500 card holders whose cards have been called in for failure to pay their charges this month, 50 had some high school, 100 had completed high school, 190 had some college, and 160 had completed college. Can we conclude that the distribution of card holders who do not pay their charges is different from all others? Use the 0,01 significance level.

ANSWER:

Step 1.  State H0 dan H1

H0: proporsi pemegang kartu kredit sama seperti yang disebutkan di soal 
H1: proporsi pemegang kartu kredit berbeda dari yang disebutkan di soal

Step 2. Select the level of significance.

( Level signifikansi 5%=0,05

Step 3. Select the test statistic

Yang digunakan adalah chi-square test statistic dengan df=k-1=4-1=3.

Dengan df=3 dan level of significance 0,05, maka nilai kritisnya adalah 7,815. Nilai kritis bias dilihat di Appendix B.3.

Step 4. Formulate the Decision Rule

Jika nilai [image: image12.emf] > nilai kritis maka keputusan yang diambil adalah “tolak H0”. 
[image: image13.emf]
Diperoleh dari hitungan bahwa nilai [image: image15.emf] > nilai kritis maka keputusan yang diambil adalah “tolak H0”.  Proporsi dari pemegang kartu kredit berbeda dari seperti yang disebutkan di soal. 

TWO SAMPLE TEST OF HYPOTHESIS 

Mari Jo Fitzpatrick is the vice president of Nursing Services of St. Luke’s Memorial Hospital. He saw the nurse jobvacancy said that the payment is higher for them joined in labor union. Information collected is shown below 

	Group 
	Means Payment
	Population St. Deviation
	N

	Union
	20.75
	2.25
	40

	Non-union
	19.80
	1.90
	45


Can he conclude nurse that join in labor union get higher payment? Level of significance is 0.01.

ANSWER:

Null hypothesis & alternate hypothesis:
Ho: [image: image17.emf] 

H1: [image: image19.emf]
Significance level: 

Significance level 0.05

Statistic test:

F distribution

Decision rule:

One-tail significance test (level of significance 0.01) ( 0.49 (0.5-0.001), then the z table is 2.33.

Ho is rejected if the z computed exceeds 2.33

Calculating & decision making:

[image: image20.emf]
Z computed is lower than 2.33 then it is not enough to reject Ho. Nurse that join in labor union do not get higher payment than nurse not join. 

TWO SAMPLE TEST OF HYPOTHESIS 

A private insurance company plans to offer a new insurance product, which the main target of this new product is its customers who have saved at this company at least for five years. As an analyst, you are asked to compare their ability to save in five years ago and today. Twenty customers that have been saving for five years were taken as sample. The mean percentage of household income saved at this company on five years ago and now is shown below.

The Mean Percentage of Household Income Saved (%)

	Respondent
	5 Years Ago
	Now
	Respondent
	5 Years Ago
	Now

	1
	17
	10
	11
	35
	32

	2
	20
	39
	12
	16
	32

	3
	29
	37
	13
	23
	21

	4
	43
	27
	14
	33
	12

	5
	36
	12
	15
	44
	40

	6
	43
	41
	16
	44
	42

	7
	45
	24
	17
	28
	22

	8
	19
	26
	18
	29
	19

	9
	49
	28
	19
	39
	35

	10
	49
	26
	20
	22
	12


Question:

a. Test whether the mean percentage of household income saved on five years ago is higher than now. (α = 5%)
b. Find the confidence interval for the difference percentage of 5 years ago and now.

c. Based on the results above, do you think that the new insurance product will be liked by costumers?
ANSWER:

a. STEP 1

: State the null and alternate hypothesis
  H0: μd ≤ 0



  
  H1: μd > 0


STEP 2

: Select the level of significance




  Based on the problem above, we use 5% level of significance.


STEP 3

: Determine the test statistic

For this case, we use paired t-test because of the dependent sample.

Formula for paired t-test ( [image: image22.emf]

STEP 4

: Formulate a decision rule

Since the objective of this test statistic is to know if the mean percentage of household income saved on five years ago is higher than now, we use one-tailed test. With α = 0,05 and 19 (20 – 1) degree of freedom, so the critical value from t-table is 1,729. If the t-ratio is higher than 1,729, the decision will be reject Ho. However, if the t-ratio is less than 1,729, the decision will be not reject Ho.


STEP 5

: Perform calculation and make a decision

	Respondent
	5 Years Ago
	Now
	Difference

(d)
	(d -[image: image24.emf])
	(d -[image: image26.emf])2

	1
	17
	10
	7
	0,7
	0,49

	2
	20
	39
	-19
	-25,3
	640,09

	3
	29
	37
	-8
	-14,3
	204,49

	4
	43
	27
	16
	9,7
	94,09

	5
	36
	12
	24
	17,7
	313,29

	6
	43
	41
	2
	-4,3
	18,49

	7
	45
	24
	21
	14,7
	216,09

	8
	19
	26
	-7
	-13,3
	176,89

	9
	49
	28
	21
	14,7
	216,09

	10
	49
	26
	23
	16,7
	278,89

	11
	35
	32
	3
	-3,3
	10,89

	12
	16
	32
	-16
	-22,3
	497,29

	13
	23
	21
	2
	-4,3
	18,49

	14
	33
	12
	21
	14,7
	216,09

	15
	44
	40
	4
	-2,3
	5,29

	16
	44
	42
	2
	-4,3
	18,49

	17
	28
	22
	6
	-0,3
	0,09

	18
	29
	19
	10
	3,7
	13,69

	19
	39
	35
	4
	-2,3
	5,29

	20
	22
	12
	10
	3,7
	13,69

	Total
	126
	0
	2958,2


[image: image27.emf]
[image: image28.emf]
[image: image29.emf]
b. Since the t-ratio is higher than the critical value (2,26 > 1,729), the decision is reject Ho. So we can conclude that the mean percentage of household income saved on five years ago is higher than now.
c. With α = 5%, the confidence interval for the difference percentage of 5 years ago and now is:

[image: image30.emf]
d. In my opinion, the new insurance product will be less attractive for customers because the mean difference in percentage of the household income saved now is less than 5 years ago. It indicates that this private insurance company’s customers now prefer to increase the percentage amount that could be spent for consumption rather than the percentage amount that can be saved.
TWO SAMPLE TEST OF HYPOTHESIS 

IEO Research performed two identical surveys 10 years apart. One question asked was “Does Indonesia have good economic prospect?” The earlier survey revealed that, from 4000 people surveyed, 2350 people answered yes. The current survey revealed that 3050 of 5000 people surveyed thought that Indonesia has a good economic prospect. At the 0,05 level, can we conclude that currently, people are more optimistic with Indonesia economic prospect because more people answered yes on current survey?

ANSWER:

We will use the five-step hypothesis-testing procedure in solving the problem.

Step 1: State H0 and H1.

H0: π2 ≤ π1

H1: π2 > π1

Step 2: Select level of significance.

We use the 0,05 significance level.

Step 3: Determine the test statistic.

The test statistic (z) follows the standard normal distribution.

Step 4: Formulate the decision rule.

Reject H0 if z > 1,96 or P < 0,05

Step 5: Compute test statistic and make a decision.

[image: image31.emf]
[image: image32.emf]
Because a calculated z of 2,165 > a critical z of 1.96 and P-value of 0,015 < 0,05, the null hypothesis is rejected.  We can conclude that a higher proportion of people thought Indonesia has good economic prospect in current survey than the earlier survey, which means that people are currently more optimistic with Indonesia economic prospect.

ANALYSIS OF VARIANCE (ANOVA)
There are three musical shows performed in East End Theatre. The following data show the number of tickets sold at each show last week. At the 0,05 significance level, can we conclude there is a difference in the mean number of tickets sold by show or by day of the week?

	
	Number of tickets sold

	Day
	Les Miserablés
	Anything Goes
	Wicked

	Monday
	14
	18
	24

	Tuesday
	20
	24
	14

	Wednesday
	16
	22
	14

	Thursday
	18
	20
	22

	Friday
	20
	28
	24


ANSWER:

We will use the five-step hypothesis-testing procedure in solving the problem.

Step 1: State H0 and H1.

Two sets of hypotheses are:

1. H0: The means of number of tickets sold by show are the same (μ1=μ2=μ3).

H1: The means of number of tickets sold by show are not the same.

2. H0: The means of number of tickets sold by day are the same (μ1=μ2=μ3=μ4=μ5).

H1: The means of number of tickets sold by day are not the same.

Step 2: Select level of significance.

 use the 0,05 significance level.

Step 3: Determine the test statistic.

The test statistic follows the F distribution.

Step 4: Formulate the decision rule.

First, we will test the hypothesis relates to shows (treatment) means.

There are k – 1 =  3 – 1 = 2 degrees of freedom in the numerator and (b-1)(k-1)=(5-1)(3-1)= 8 degrees of freedom in the denominator. Using 0,05 level of significance, reject H0 if F > 4,46.

Second, we will test the hypothesis relates days (block) means.

There are b – 1 =  5 – 1 = 4 degrees of freedom in the numerator and (b-1)(k-1)=(5-1)(3-1)= 8 degrees of freedom in the denominator. Using 0,05 level of significance, reject H0 if F > 3,84.

Step 5: Compute test statistic and make a decision.

	SUMMARY
	Count
	Sum
	Average
	Variance

	Monday
	3
	56
	18,66667
	25,33333

	Tuesday
	3
	58
	19,33333
	25,33333

	Wednesday
	3
	52
	17,33333
	17,33333

	Thursday
	3
	60
	20
	4

	Friday
	3
	72
	24
	16

	
	
	
	
	

	Les Miserables
	5
	88
	17,6
	6,8

	Anything Goes
	5
	112
	22,4
	14,8

	Wicked
	5
	98
	19,6
	26,8


	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Days
	75,73333
	4
	18,93333
	1,285068
	0,352359
	3,837853

	Shows
	58,13333
	2
	29,06667
	1,972851
	0,201147
	4,45897

	Error
	117,8667
	8
	14,73333
	
	
	

	
	
	
	
	
	
	

	Total
	251,7333
	14
	 
	 
	 
	 


First, we will test the hypothesis related to shows (treatment) means.

F = [image: image34.emf] = 1,972851 < 4,46 (not to reject H0)

Conclusion, there is no difference in the mean number of tickets sold by show.

Second, we will test the hypothesis related days (block) means.

F = [image: image36.emf] = 1,285068 < 3,84 (not to reject H0)

Conclusion, there is no difference in the mean number of tickets sold by day.

TWO WAY ANALYSIS OF VARIANCE (ANOVA) (1)

The following is sample information. Test the hypothesis that the treatment means are equal. Use the .05 significance level.

	Treatment 1
	Treatment 2
	Treatment 3

	8
	3
	3

	6
	2
	4

	10
	4
	5

	9
	3
	4


a. state the null hypothesis and the alternate hypothesis

b. what is the decision rule?

c. Compute SST, SSE, and SS total

d. Complete an ANOVA table

e. State your decision regarding the null hypothesis

ANSWER: 

a. The null hypothesis and the alternate hypothesis:

H0: (1 = (2 = (3

H1: the mean scores are not all equal

b. To know the decision rule, we must first obtain the critical value. To obtain the critical value, we need table F with 0.05 significance level, degree of freedom (df) for numerator and df for denominator. 

df for numerator = k-1=3-1=2, k is the number of treatments

df for denominator = n-k = 12-3 = 9, n is the number of all observations

Refer to the F table for 0.05 significance level, the critical value is 4.26

Therefore, the decision rule is to reject the null hypothesis if the computed value of F exceeds 4.26

c. We start the process by calculating SS total and SSE, after that finding SST by subtraction. 

SS Total = 
[image: image37.emf]
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,  X is each sample of observation, and 
[image: image38.emf]
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is the overall or the grand mean.

SSE = 
[image: image39.emf]
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, 
[image: image40.emf]
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is the sample mean for treatment c.

	 
	Treatment 1
	Treatment 2
	Treatment 3
	 

	 
	8
	3
	3
	 

	 
	6
	2
	4
	 

	 
	10
	4
	5
	 

	 
	9
	3
	4
	 

	column total
	33
	12
	16
	61

	n
	4
	4
	4
	12

	mean 
	8.25
	3
	4
	5.08


To find the SS Total: SS Total = 
[image: image41.emf]
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	Treatment 1
	Treatment 2
	Treatment 3
	 

	 
	8.51
	4.34
	4.34
	 

	 
	0.84
	9.51
	1.17
	 

	 
	24.17
	1.17
	0.01
	 

	 
	15.34
	4.34
	1.17
	 

	total
	48.86
	19.36
	6.69
	74.92


To find the SSE: SSE = 
[image: image42.emf]
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	Treatment 1
	Treatment 2
	Treatment 3
	 

	 
	0.0625
	0
	1
	 

	 
	5.0625
	1
	0
	 

	 
	3.0625
	1
	1
	 

	
	
	
	
	

	 
	0.5625
	0
	0
	 

	total
	8.75
	2
	2
	12.75

	
	
	
	
	


So SST = SS Total – SSE = 74.92 – 12.75 = 62.17
d. The ANOVA table

	Source of Variation
	Sum of Squares (SS)
	df
	Mean Squares
	F

	Treatments
	SST = 62.17
	k-1 = 2
	MST = SST/df =31.08
	MST/MSE = 21.94

	Error
	SSE = 12.75
	n-k = 9
	MSE = SSE/df = 1.42
	 

	Total
	SS Total = 74.92
	 
	 
	 


e. The computed value of F is 21.94, higher than the critical value 4.26, therefore, the null hypothesis is rejected. We can conclude that the treatments are not equal. 

ANOVA (1)

A manager of a computer software company wishes to study the number of hours senior executives spend at their desktop computers by industries. The manager selected a sample of five executives from each of three industries. At the 0.05 significance level, can she conclude that there is a difference in the mean number of hours spent per week by industries?

	Banking
	Retail
	Insurance

	12

10

10

12

10
	8

8

6

8

10
	10

8

6

8

10


ANSWER:

STEP 1
State the null and alternate hypotesis



Ho : The means number of hours spent per week by industries are equal



H1 : The means number of hours spent per week by industries are not all equal

STEP 2
Select the level of significance



α = 5%

STEP 3
Determine the test statistic

Using F-test because the objective is to compare several population means simultaneously.

STEP 4
Formulate a decision rule

[image: image43.png]- 12+10+--+410
X (Banking) = —————— = 108




[image: image44.png]8+8+--+10

X (Retail) = -




[image: image45.png]10 +8+--+10

X (Insurance) = -
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[image: image50.png]SSE = z(x— X'C)Z



[image: image51.png](8—-8)"+ -+ (10-84)*+ -+ (10—-84)° + -+ (10— 84)°



 [image: image52.png]24




SST = SS Total – SSE = 46.933-24 = 22.933
[image: image53.png]MST
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F Hitung = MST/MSE  = 5.73325 


[image: image56.emf]
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	Source
	SS
	df
	MS
	F ratio
	Fα

	Treatment
	22,933
	2
	11,4665
	5,73325
	3,89

	Error
	24
	12
	2
	
	

	Total
	46,933
	14
	
	
	


STEP 5
Make a decision and interprete the result

Decision: reject Ho

Interpretation : the means number of hours spent per week by industries are not all equal

TWO WAY ANALYSIS OF VARIANCE (ANOVA) WITH INTERACTION

A researcher is conducting research about several companies that provide taxy services in Jakarta. He wants to determine whether there is a relationship between taxy services and travel time by particular routes. He observes time travel from Depok to Jakarta several times for each taxy. The result is summarized in the following table :

	
	Route 1
	Route 2
	Route 3
	Route 4

	Blue Bird
	18
	14
	20
	19

	Blue Bird
	25
	17
	21
	22

	Blue Bird
	21
	20
	22
	25

	MasterTaxi
	19
	20
	24
	24

	MasterTaxi
	15
	24
	23
	22

	MasterTaxi
	14
	25
	22
	20

	Gamya
	19
	23
	25
	23

	Gamya
	21
	21
	29
	23

	Gamya
	23
	19
	24
	20

	Armada
	24
	20
	30
	26

	Armada
	20
	24
	28
	25

	Armada
	25
	22
	29
	24

	Royal City
	27
	24
	28
	28

	Royal City
	25
	24
	28
	30

	Royal City
	23
	24
	28
	26


By using a significance level of 5%, determine whether there is interaction between the taxy service which is used and route, so that affect time travel from Depok to Jakarta ?

ANSWER :

Decide null hypothesis and alternative hypothesis



   H0 : There is no interaction between taxy services and route

  

   H1 : There is  interaction between taxy services and route

Then, we can test the hypothesis with F-test. Also, calculate the SSI (interaction sum of squares) by using formula : 
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We can also using Excel application for ANOVA test. Here is the summary statistic descriptive :

	Source of Variaton
	SS
	df
	MS
	F
	P-value
	F-critical

	Taxy Services
	359.10
	4
	89.77
	20.88
	0.000
	2.61

	Route
	218.40
	3
	72.80
	16.93
	0.000
	2.84

	Interaction
	110.10
	12
	9.18
	2.13
	0.036
	2.00

	Within
	172.00
	40
	4.30
	
	
	

	
	
	
	
	
	
	

	Total
	859.6
	59
	
	
	
	


According to the table above, we obtained p-value for interaction between taxy services and travel time is 0.036 (less than the significance level – 0.05). Thus, we reject the null hypothesis and conclude that combination of taxy services and travel routes has a significant impact on travel time from Depok – Jakarta.

ANOVA (1)

An owner of “Laris Terus” minimarket would like to know whether a total sale of “mentas” is tied to the placement of product. He placed the product in front of, on the right, and on the left of cashier. He observed for 6 days and the result is shown on table below. Test the hypothesis that means sales are equal. Assume: each population distribution is normal. (Midtest 2009/2010)

	
	Sales (packs)

	Right
	10
	8
	11
	9
	4
	

	Front of
	15
	9
	8
	10
	13
	13

	Left
	8
	16
	12
	
	
	


ANSWER:

Null hypothesis & alternate hypothesis:
H0: [image: image65.emf] 

H1: means are unequal

Significance level: 

Significance level 0.05

Statistic test:

F distribution

Decision rule:

df for numerator = k-1 = 3-1 = 2

df for denominator = n-k = 14 – 3 = 11

The critical value (2, 11) = 7.21

The decision rule is to reject the null hypothesis if the computed value of F exceeds 7.21

Calculating & decision making:

SS Total = [image: image67.emf]
	 
	Right
	Front of
	Left 
	Total

	 
	10
	15
	8
	 

	 
	8
	9
	16
	 

	 
	11
	8
	12
	 

	 
	9
	10
	
	 

	 
	12
	13
	
	 

	 
	
	13
	
	 

	Column total
	50
	68
	36
	154

	N
	5
	6
	3
	14

	Mean
	10
	11.3333333
	12
	11


	 
	Right
	Front of
	Left 
	Total

	 
	1
	16
	9
	 

	 
	9
	4
	25
	 

	 
	0
	9
	1
	 

	 
	4
	1
	
	 

	 
	1
	4
	
	 

	 
	
	4
	
	 

	Total
	15
	38
	35
	88


SSE = [image: image69.emf]
	 
	Right
	Front of
	Left 
	Total

	 
	0
	13.444444
	16
	 

	 
	4
	5.4444444
	16
	 

	 
	1
	11.111111
	0
	 

	 
	1
	1.7777778
	
	 

	 
	4
	2.7777778
	
	 

	 
	
	2.7777778
	
	 

	Total
	10
	37.333333
	32
	79.3333


SST = SS Total – SSE

MST = SST/df ; MSE = SSE/df

F = MST/MSE

	Source of Variation
	Sum of Squares (SS)
	Df
	Mean Squares
	F

	Treatments
	8.6667
	2
	4.3333
	0.6008

	Error
	79.333
	11
	7.2121
	 

	 Total
	88
	14
	 
	 


The computed value of F is 0.6008, lower than the critical value 7.21. Therefore, the null hypothesis is not enough to be rejected. We can conclude that the treatments are equal in each placement of product.

ANOVA (3) 

Consider the following partially completed two-way ANOVA table. Suppose there are four levels of factor A and three levels for factor B. The number of replications per cell is 5. Complete the table and test to determine if there is a significant difference in factor A means, factor B means, or the interaction means. Use the .05  significance level (hint: estimate the values from the F table).

	ANOVA

	Source
	SS
	df
	MS
	F

	Factor A
	75
	
	
	

	Factor B
	25
	
	
	

	Interaction
	300
	
	
	

	Error
	600
	
	
	

	Total
	1000
	
	
	


ANSWER: 

To complete the table above, we should first obtain the table of formulas needed.

SSE found as SSE = SS total – SS factor A – SS factor B – SSI

n = 4 x 3 x 5 = 60

	ANOVA

	Source
	SS
	df
	MS
	F

	Factor A
	Factor A
	k-1
	MSA= SSA/(k-1)
	MSA/MSE

	Factor B
	Factor B
	b-1
	MSB = SSB/(b-1)
	MSB/MSE

	Interaction
	SSI
	(k-1)(b-1)
	MSI=SSI/(k-1)(b-1)
	MSI/MSE

	Error
	SSE
	n-kb
	MSE = SSE/(n-kb)
	

	Total
	SS Total
	n-1
	
	


Therefore, the completed ANOVA table is as follows:

	ANOVA

	Source
	SS
	df
	MS
	F

	Factor A
	75
	3
	25
	2

	Factor B
	25
	2
	12.5
	1

	Interaction
	300
	6
	50
	4

	Error
	600
	48
	12.5
	 

	Total
	1000
	59
	 
	 


To test whether there is a significant difference in factor A means, we will use critical value from F table with 0.05 significance level, df numerator (k-1) = 3, and df denominator (n-kb) = 48. Due to the limitation of the F table provided, we will use the closest df, which is 40. The critical value is 2.84. the computed value of factor A is smaller than the critical value, therefore, we fail to reject the null hypothesis. We can conclude that the factor A means are equal.

To test whether there is a significant difference in factor B means, we will use critical value from F table with 0.05 significance level, df numerator (b-1) = 2, and df denominator (n-kb) = 48. Due to the limitation of the F table provided, we will use the closest df, which is 40. The critical value is 3.23. the computed value of factor B is smaller than the critical value, therefore, we fail to reject the null hypothesis. We can conclude that the factor B means are equal.

To test whether there is a significant effect from the interaction between factor A and factor B, we will use critical value from F table with 0.05 significance level, df numerator (k-1)(b-1) = 6, and df denominator (n-kb) = 48. Due to the limitation of the F table provided, we will use the closest df, which is 40. The critical value is 2.34. the computed value of interaction is higher than the critical value, therefore, we reject the null hypothesis of no interaction. We can conclude that the combination between factor A and factor B has a significant effect on the response factor. 

CHI-SQUARE

PT. RAJA JERSEY is one of vendors who sells football club jerseys. Mr.Vernon, manager in marketing division, is planning to sell jerseys from football club from all world league. A manager meeting was held yesterday, and they were agreed that PT.RAJA JERSEY will focus on selling jersey from England Premier League football player. But the problem is, they have not been sure about name of players that will be printed on the jersey. Based on previous experience, there is information that player’s reputation in his club is very influential on jersey sales record. Taking 100 samples of previous month sales data are summarized in the following table :

	Name
	Club
	Jerseys

Sold
	Expected

Number Sold

	Andy Carroll
	Liverpool
	22
	20

	Wayne Rooney
	MU
	35
	20

	Frank Lampard
	Chelsea
	18
	20

	Theo Walcott
	Arsenal
	10
	20

	Carloz Tevez
	Manc.City
	15
	20

	Total
	100
	100


Test whether there are (or not) significant differences on jersey sales. Can we conclude that there is a preference to buy certain player’s jersey ?

ANSWER :

Dengan menggunakan hypothesis-testing procedures :
Step 1 : Decide null hypothesis and algternative hypothesis

Ho : There are no difference between the amount sold to expected sold

H1 : There are difference between the amount sold to expected sold

Step 2 : Select level of significance

In this case, we select 0.05 significance level. 

Step 3 : Select the test statistic


We find chi-square value by using following formula :
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Step 4 : Formulate the decision rule 

Based on iformation above, we know that degree of freedom is 4 (obtained from k-1 , where k is the number of categories). By using chi-square distribution table, we obtained critical values for df=4 and 5% significance level is equal to 9,488. Thus, the decision rule is as follows :

Reject H0 if the calculated value of chi-square is greater than 9,488.

Do not reject H0 if the calculated value of chi-square is less than or equal to 9,488

 Step 5 : Compute the value of chi-square and make a decision

By using the formula in step 3, we obtained computed chi-square values is 17,9. This value is in the H0 rejection area (due to more than critical value, that is , 9,488). Thus, the decision is to reject H0 and accept H1. In conclusion, there is no significant difference in  jersey sales or there is a preference is buying certain player’s jersey.
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