Example of Analytical Project
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Case: Pelican Stores

Pelican Stores, a division of National Clothing, is a chain of women’s apparel stores operating throughout the country. The chain recently ran a promotion in which discount coupons were sent to customers of other National Clothing Stores (but not to customers specifically of Pelican Stores). Data collected for a sample of 100 in-store credit card transactions at Pelican Stores during one day while the promotion was running are show below. When reviewing the data, please note that the “proprietary card” method of payment refers to charges made using a National Clothing charge card. Customers who made a purchase using a discount coupon are referred to as “promotional” customers; and customers who made a purchase but did not use a discount coupon are referred to as “regular” customers. Because the promotional coupons were not sent to regular Pelican Stores customers, management considers the sales made to people presenting the promotional coupons as sales it would not otherwise make. Of course, Pelican also hopes that the promotional customers will continue to shop at its stores. The definition of the variables are attached below. 

· "Customer" is an auto-numbering field to count the number of customers in the study (this is not used in analysis). 
· "Type of Customer" is a customer that either is a regular shopper (regular) or came to the store specifically because of the promotion being held (Promotional). 
· “Items” refers to the total number of items purchased. 
· “Net Sales” refers to the total amounts ($) charged to one of the credit cards. 
· "Method of Payment" refers to a Discover Card, Visa Card, MasterCard, or the 
· Proprietary Card, which is essentially the store's credit card (e.g., Macy's, JC Penny, Kohls, etc.) 
· Gender - Male or Female •Marital Status - Married or Single 
· Age - Number in years Pelican’s management would like to use this sample data to learn about its customer base and to evaluate the promotion involving discount coupons. 

Please choose methods of statistical analysis discussed in class to summarize the data and comment on your findings. Your report should be written as though you were assessing the data for the Pelican management team (i.e. correct spelling, grammar, and punctuation are just as important as statistical accuracy). You will use charts, graphs, frequency analysis, descriptive statistics, or any other method you see fit to completely dissect the data and provide Pelican management with information about the customers. It is recommended to compare Regular customers with Promotional customers to see a difference in buying habits and demographic information. You are using data to determine the type and buying habits of your new customers due to the Promotion, but you need to understand your regular customers type and buying habits to understand the impact of the promotion. Your final report should include information and analysis in a report form to the company. This should be written in a way that the company can read the report, understand your position, and easily understand your recommendations going forward.

		Customer
	Type of Customer
	Items
	Net Sales
	Method of Payment
	Gender
	Marital Status
	Age

	1
	Regular
	1
	39.50
	Discover
	Male
	Married
	32

	2
	Promotional
	1
	102.40
	Proprietary Card
	Female
	Married
	36

	3
	Regular
	1
	22.50
	Proprietary Card
	Female
	Married
	32

	4
	Promotional
	5
	100.40
	Proprietary Card
	Female
	Married
	28

	5
	Regular
	2
	54.00
	MasterCard
	Female
	Married
	34

	6
	Regular
	1
	44.50
	MasterCard
	Female
	Married
	44

	7
	Promotional
	2
	78.00
	Proprietary Card
	Female
	Married
	30

	8
	Regular
	1
	22.50
	Visa
	Female
	Married
	40

	9
	Promotional
	2
	56.52
	Proprietary Card
	Female
	Married
	46

	10
	Regular
	1
	44.50
	Proprietary Card
	Female
	Married
	36

	11
	Regular
	1
	29.50
	Proprietary Card
	Female
	Married
	48

	12
	Promotional
	1
	31.60
	Proprietary Card
	Female
	Married
	40

	13
	Promotional
	9
	160.40
	Visa
	Female
	Married
	40

	14
	Promotional
	2
	64.50
	Visa
	Female
	Married
	46

	15
	Regular
	1
	49.50
	Visa
	Male
	Single
	24

	16
	Promotional
	2
	71.40
	Proprietary Card
	Male
	Single
	36

	17
	Promotional
	3
	94.00
	Proprietary Card
	Female
	Single
	22

	18
	Regular
	3
	54.50
	Discover
	Female
	Married
	40

	19
	Promotional
	2
	38.50
	MasterCard
	Female
	Married
	32

	20
	Promotional
	6
	44.80
	Proprietary Card
	Female
	Married
	56

	21
	Promotional
	1
	31.60
	Proprietary Card
	Female
	Single
	28

	22
	Promotional
	4
	70.82
	Proprietary Card
	Female
	Married
	38

	23
	Promotional
	7
	266.00
	American Express
	Female
	Married
	50

	24
	Regular
	2
	74.00
	Proprietary Card
	Female
	Married
	42

	25
	Promotional
	2
	39.50
	Visa
	Male
	Married
	48

	26
	Promotional
	1
	30.02
	Proprietary Card
	Female
	Married
	60

	27
	Regular
	1
	44.50
	Proprietary Card
	Female
	Married
	54

	28
	Promotional
	5
	192.80
	Proprietary Card
	Female
	Single
	42

	29
	Promotional
	3
	71.20
	Proprietary Card
	Female
	Married
	32

	30
	Promotional
	1
	18.00
	Proprietary Card
	Female
	Married
	70

	31
	Promotional
	2
	63.20
	MasterCard
	Female
	Married
	28

	32
	Regular
	1
	75.00
	Proprietary Card
	Female
	Married
	52

	33
	Promotional
	3
	63.20
	Proprietary Card
	Female
	Married
	44

	34
	Regular
	1
	40.00
	Proprietary Card
	Female
	Married
	34

	35
	Promotional
	5
	105.50
	MasterCard
	Female
	Married
	56

	36
	Regular
	1
	29.50
	MasterCard
	Male
	Single
	36

	37
	Regular
	2
	102.50
	Visa
	Female
	Single
	42

	38
	Promotional
	6
	117.50
	Proprietary Card
	Female
	Married
	50

	39
	Promotional
	5
	13.23
	Proprietary Card
	Female
	Married
	44

	40
	Regular
	2
	52.50
	Proprietary Card
	Female
	Married
	58

	41
	Promotional
	13
	198.80
	Proprietary Card
	Female
	Married
	42

	42
	Promotional
	4
	19.50
	Visa
	Female
	Married
	46

	43
	Regular
	2
	123.50
	Proprietary Card
	Female
	Married
	48

	44
	Promotional
	1
	62.40
	Proprietary Card
	Female
	Married
	54

	45
	Promotional
	2
	23.80
	Proprietary Card
	Female
	Married
	38

	46
	Promotional
	2
	39.60
	Proprietary Card
	Female
	Married
	60

	47
	Regular
	1
	25.00
	MasterCard
	Female
	Married
	46

	48
	Promotional
	3
	63.64
	Proprietary Card
	Female
	Married
	30

	49
	Promotional
	1
	14.82
	Proprietary Card
	Female
	Married
	32

	50
	Promotional
	9
	145.20
	MasterCard
	Female
	Married
	46

	51
	Promotional
	6
	176.62
	Proprietary Card
	Female
	Married
	38

	52
	Promotional
	5
	118.80
	Proprietary Card
	Male
	Married
	68

	53
	Regular
	1
	58.00
	Discover
	Female
	Single
	78

	54
	Regular
	2
	74.00
	Visa
	Female
	Single
	20

	55
	Regular
	2
	49.50
	MasterCard
	Female
	Married
	32

	56
	Promotional
	3
	141.60
	Proprietary Card
	Female
	Married
	38

	57
	Promotional
	6
	123.10
	Proprietary Card
	Female
	Married
	54

	58
	Promotional
	2
	80.40
	Proprietary Card
	Female
	Married
	48

	59
	Promotional
	4
	65.20
	MasterCard
	Female
	Married
	46

	60
	Promotional
	4
	113.00
	Proprietary Card
	Female
	Single
	50

	61
	Promotional
	1
	108.80
	Proprietary Card
	Female
	Married
	46

	62
	Promotional
	3
	59.91
	Proprietary Card
	Female
	Single
	30

	63
	Promotional
	5
	53.60
	Proprietary Card
	Female
	Married
	54

	64
	Promotional
	1
	31.60
	Proprietary Card
	Female
	Single
	42

	65
	Promotional
	2
	49.50
	Proprietary Card
	Female
	Married
	48

	66
	Promotional
	1
	39.60
	Proprietary Card
	Female
	Married
	62

	67
	Promotional
	2
	59.50
	Proprietary Card
	Female
	Married
	34

	68
	Promotional
	5
	146.80
	Proprietary Card
	Female
	Married
	28

	69
	Promotional
	2
	47.20
	Proprietary Card
	Male
	Married
	46

	70
	Promotional
	8
	95.05
	Proprietary Card
	Female
	Married
	54

	71
	Promotional
	5
	155.32
	Proprietary Card
	Female
	Married
	30

	72
	Promotional
	4
	58.00
	MasterCard
	Female
	Married
	32

	73
	Regular
	1
	69.00
	Proprietary Card
	Female
	Single
	22

	74
	Promotional
	2
	46.50
	Proprietary Card
	Female
	Married
	32

	75
	Promotional
	2
	45.22
	Proprietary Card
	Female
	Married
	74

	76
	Promotional
	4
	84.74
	Proprietary Card
	Female
	Married
	62

	77
	Regular
	2
	39.00
	Proprietary Card
	Female
	Married
	42

	78
	Promotional
	4
	111.14
	Proprietary Card
	Female
	Married
	28

	79
	Promotional
	3
	86.80
	Proprietary Card
	Female
	Married
	38

	80
	Regular
	2
	89.00
	Discover
	Female
	Married
	54

	81
	Promotional
	2
	78.00
	MasterCard
	Female
	Married
	68

	82
	Promotional
	6
	53.20
	Proprietary Card
	Female
	Single
	30

	83
	Promotional
	4
	58.50
	Visa
	Female
	Married
	36

	84
	Promotional
	3
	46.00
	Proprietary Card
	Female
	Married
	44

	85
	Regular
	2
	37.50
	Visa
	Female
	Married
	44

	86
	Promotional
	1
	20.80
	Proprietary Card
	Female
	Married
	62

	87
	Regular
	6
	144.00
	MasterCard
	Female
	Single
	48

	88
	Regular
	4
	107.00
	Proprietary Card
	Female
	Married
	36

	89
	Promotional
	1
	31.60
	Proprietary Card
	Female
	Single
	20

	90
	Promotional
	6
	57.60
	Proprietary Card
	Female
	Married
	42

	91
	Promotional
	4
	95.20
	Proprietary Card
	Female
	Married
	54

	92
	Promotional
	1
	22.42
	Proprietary Card
	Female
	Married
	54

	93
	Regular
	5
	159.75
	Proprietary Card
	Female
	Married
	72

	94
	Promotional
	17
	229.50
	Proprietary Card
	Female
	Married
	30

	95
	Regular
	3
	66.00
	American Express
	Female
	Married
	46

	96
	Regular
	1
	39.50
	MasterCard
	Female
	Married
	44

	97
	Promotional
	9
	253.00
	Proprietary Card
	Female
	Married
	30

	98
	Promotional
	10
	287.59
	Proprietary Card
	Female
	Married
	52

	99
	Promotional
	2
	47.60
	Proprietary Card
	Female
	Married
	30

	100
	Promotional
	1
	28.44
	Proprietary Card
	Female
	Married
	44






Analytical Report

1. ANOVA
In Phase I, I found that net sales attributable to the method of payment. In Phase II, I use ANOVA to test whether different methods of payment lead to difference in net sales at 0.05 level of significance. 

First, I reorganize the date in the form of experimental design. The factor is the method of payment, while there are five treatments: American Express, Discover, Master Card, Proprietary Card, and Visa. The variable of interest is net sales. The experimental unit is customer.  
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Next, I develop null and alternative hypotheses below.
H0: µAmerican Express = µDiscover = µMaster Card = µProprietary Card = µVisa
Ha: Not all population means are equal

Then, I use Excel/Data/Data Analysis to run Single Factor ANOVA and get the result below.

[image: ]

The p-value is 0.15 greater than alpha of 0.05, implying that null hypothesis should not be rejected. The F statistics is 1.75, smaller than critical value of 2.47. Hence, I conclude that there is no evidence showing that the amount of purchase varies by method of payment.

2. Simple Linear Regression Analysis
In Phase I, it appears that there is no relationship between net sales and age. In Phase II I use simple linear regression model to determine the relationship between net sales and age at 0.05 level of significance.

First, I create a sheet with two variables of interest: net sales and age.  While net sales is the dependent variable, age is an independent variable. To test whether age has a significant impact on net sales, I develop null and alternative hypotheses below. β1 is the regression coefficient for age.
H0: β1 ≠ 0
Ha: β1 ≠ 0

Then, I use Excel/Data/Data Analysis to run Regression and get the result below.
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Regression equation: Net sales = 79.66 – 0.05*Age
The p-value for Age is 0.92, higher than alpha of 0.05. It means that the null hypothesis should not be rejected. There is no evidence that Age has a significant impact on net sales. The coefficient of determination (R square) is 0.01%, implying that age can only explain 0.01% of variations in net sales. 

3. Simple Linear Regression Analysis
In Phase I, it seems that customers who purchases with promotion coupons buy more than those regular customers without coupons. In Phase II I use simple linear regression model to determine the relationship between net sales and promotion coupon at 0.05 level of significance.

First, I create a sheet with two variables of interest: net sales and type of customer.  While net sales is dependent variable, type of customers is an independent variable (1 for customer with coupon; 0 for customers without coupons). To test whether promotion coupon has a significant impact on net sales, I develop null and alternative hypotheses below. β1 is the regression coefficient for type of customer.
H0: β1 ≠ 0
Ha: β1 ≠ 0

Then, I use Excel/Data/Data Analysis to run Regression and get the result below.
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Regression equation: Net sales = 61.99 + 22.3*Type of Customer 
Type of customer is a dummy variable (1 for customer with coupon; 0 for customers without coupons).

The p-value for Type of customer is 0.07, higher than alpha of 0.05 but lower than alpha of 0.1. It means that the null hypothesis should not be rejected at 5% significance but be rejected at 10% significance level. It means that there is some, but not strong, evidence showing that promotion coupon has an impact on net sales. The customers who purchases with promotion coupons purchases $22.3 more than those without coupons. The coefficient of determination (R square) is 3%, implying that age can explain 3% of variations in net sales. 

Based on the analyses above, the method of payment and age do not have significant impact on net sales. However, the use of promotion coupon does have marginal impact on net sales. It is recommended that the firm continue using coupon to keep existing customers and attract new customers.



1

image1.png
Anova: Single Factor

SUMMARY.
Groups Count Sum___Average _Variance

American Express 200 32200 16600 2000000

Discover 400 24100 6025 43175

MasterCard 1400 93960 6711  1497.40

Proprietary Card 7000 561905 8027 331652

visa 1000 62840 6284 178972

ANOVA

Source of Variation 55 7 s F Pvalie __Ferit

Between Groups  21,05091 00 507 175 ons 247

Within Groups 26570904 9500 3,007.46

Total 306,759.95  99.00





image2.png
SUMMARY OUTPUT

Regression Statistics

Multple R 001
R Square 000
Adjusted R Sauare (001)
Standard Error 5595
Observations 10000
anova
7 s s FSgnificance £
Regression 100 70 3470 001 0%
Residual %800 30672525 312985
Total 990030675995
Coefficients standord Eror__tStat ___P-valle _Lower 55% Upper 95% Lower 95.0% Upper 95.0%
ntercent 7966 2034 392 000 3930 1200 3930 1200

Age (0.05) 0.45 (0.12) 0.92 (0.95) 0.85 (0.95) 0.85





image3.png
SUMMARY OUTPUT

Regression Statistics

Multple R o
R Square 003
Adjusted R Sauare 002
Standard Error 5499
Observations 10000
anova
7 S5 s F_Sgnificance £

Regression 100 1044153 1044153 345 007
Residual 9800 29631842 302366
Total 990030675995

Coefficients standord Eror__tStat ___P-vallie _Lower 55% Upper 95% Lower 95.0% Upper 95.0%
ntercept 6199 1004 617 000 407 s1e1 4200 8191

Type of Customer 2230 12.00 186 007 (151) 4611 (151) 4611





