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Introduction

The goal of this study is to compare the average amount spent by women at Macy to the average amount spent by men at Macy.  We want to know if women on the average spend more than men in Macy, or there are no significant differences between both genders in the average amount they spent in Macy; we in this study will conduct statistical analysis on our data to conclude which one of the two descriptions should we believe in.  Since we collect a sample of 15 men and 15 women, we cannot evoke the “Central Limit Theorem” due to small sample size.  Thus, we will use formulas and principles based on t-distribution to test our hypothesis and analyze our data.

From the data we gathered, we would assume that the sample of 15 men is independent of the sample of 15 women, and the people in our sample data do not know each other.  This study only gives a partial picture of both genders’ shopping habits in Macy, and so we will suggest a future study in case anyone wants a more complete picture.

Sample and data collection

To reduce uncertainty in our study, the population we are interested in is all male and female Macy shoppers in California who shop for one person; each shopper either shop for him or herself, or another person.  Their spending power should be among the highest in America since we heard California is the 7th largest economy in the world, and we assume the population of our interest is normally distributed.  Due to time limits, we can only afford to draw the sample we want in Valley Fair Mall’s Macy (near San Jose, next to Santana Row); the sample will likely to include only San Jose Macy customers of both genders.

While we were in Macy, to get a sample of 15 men, we randomly picked any 15 male customers carrying Macy bags, and asked them on much they purchased in Macy that day.  To get a sample of 15 women, we randomly picked any 15 female customers carrying Macy bags, and asked them on much they purchased in Macy that day.  In addition, we registered data that are between $20 and $300; we assumed that in Macy, a typical shopper does not spend more than that for one person.  Beware that the data we got were approximations, not exact figures.  It took us about three hours to get all the data, and almost every younger people (such as college students) we met sounded friendly when they told us how much they spend in Macy.  In contrast, when we met many older or wealthier shoppers who seemed to have careers, they were somewhat irritated when we asked them for the data; they thought we might be solicitors with something to sell.
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Data, with values in dollar $:

	Female
	71
	150
	86

	20
	140
	30
	150
	100
	30
	32
	60
	20
	100
	60
	250

	Male
	52
	78
	60
	100
	65
	150
	100
	80
	30
	27
	49
	84
	60
	55
	160

	
Sample mean of Female:    X = $86.6 

Sample variance of Female:    S12 = 4133.4        
	
Sample mean of Male:   Y = $76.67 

Sample variance of Male:    S22 = 1475.524        


        




Statistical analysis of the data

The hypotheses we are testing compare the average amount spent by women at Macy to the average amount spent by men in Macy.  In our null hypothesis, the true average amount spent by women in Macy is not significantly different from that of men.  However, since the female data’s sample mean ($86.6) is greater than the male data’s sample mean ($76.67), it might be that the true average amount spent by women in Macy exceeds that of men; this is our alternative hypothesis.  Here is the hypotheses we want to test, at a significance level of  = 0.05:





Ho:
1 –2 = 0
(1 =2)  

Ha:
1 –2 > 0
(1 >2)   
In here, 1 = true average amount spend by women in Macy and 2 = true average amount spend by men in Macy.  By looking at the alternative hypotheses, we need upper-tailed test.  We use R to do a two-sample t-test to get the 95% CI for 1 –2, t-test value, and p-value:


> my.data <- read.csv(file="C:\\Math 1000\\Math 161B\\project\\data2.txt", header = TRUE, sep = ",")

> 

> 

> x <- my.data$female

> y <- my.data$male

> 

>

>######################################################################

>##  alternative="greater" since we need upper-tail test, and var.equal=F since
###

>##   the variances of the two samples are different.  Also, mu=0 is based on the
###

>##  null hypothesis we need to test for this project.  conf.level=.95 since we

###

>##  need to test the hypothesis at a significance level of 0.05. 


###

>######################################################################

>

> t.test(x, y, alternative="greater", mu=0, var.equal=F, conf.level=.95)

       

 Welch Two Sample t-test

data:  x and y 

t = 0.5137, df = 22.866, p-value = 0.3062

alternative hypothesis: true difference in means is greater than 0 

95 percent confidence interval:

 -23.27202       43.13202 

sample estimates:

mean of x mean of y 

 86.60000  76.66667

From the output, the calculated 95% CI for 1 –2 is (-23.27202, 43.13202) that captures 0, and we know we cannot exclude the possibility that 1 –2 = 0; this 95% CI is an early indication that we should not reject the null hypothesis.  In addition, the output shows that the t-test value is t = 0.5137, which falls outside the rejection region T > t0.05, 22, with t0.05, 22 = 1.171 as the t-critical value.  Furthermore, the p-value for the test is p(t > 0.5137) = 0.3062, which is much greater than  = 0.05.  By analyzing the 95% CI for 1 –2, t-test value, and p-value for the test, we know we cannot reject the null hypothesis.  

Result 
By looking at the 95% CI for 1 –2, we are 95% confident that the true value of 1 –2 lies in the interval (-23.27202, 43.13202).  Because our statistical analysis fails to reject the null hypothesis, the data suggests that the true average amount spent by female customers in Macy is not substantially different from that of male shoppers.  Thus, for the population of our interest, we conclude that the true average amount spent by women in Macy is not significantly different from that of men.

Conclusion and future studies

Since we in our result conclude that the true average amount spent by women in Macy is not significantly different from that of men, we might be able to argue against the stereotype that an average woman spends far more money than an average man in department stores such as Macy.  In addition, with our study’s result, we argue that on the average, a woman is not more likely to buy goods in Macy than a male customer.  Therefore, we suggest that Macy could launch more advertisements that target both genders, and avoid formulating company strategies only around the idea that a woman on the average spends much more money than a man in Macy.
However, we think this study does not give us a full picture of both genders’ shopping habits in 

Macy, since it only compares the average amount spent by women at Macy to the average amount spent by men in Macy.  This study is not broad enough to include and analyze the observation that while we were in Macy, we mostly saw female customers and much fewer men.  Thus, we speculate that in any Macy store, the true number of female customers is several times greater than the number of male shoppers!  If our speculation turns out to be correct, we might have to interpret that women are much more likely than men to venture into Macy, which implies that women are more likely than men to buy consumer products in Macy.

To get a more complete picture of both genders’ shopping habits in Macy, we suggest that anyone in the future could conduct a study to see if the number of female Macy shoppers far exceeds the number of Macy’s male customers.
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Fig 1: male





Fig 2: female





By looking at the Normal Q-Q plots for both samples, each plot seems to form a straight line.  Thus, 


we decide that approximately, each sample is normally distributed.








PAGE  
1

