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[bookmark: _Toc456901515][bookmark: _Toc237023760]1.0 Introduction 

This report will be focused upon Gwalia stores, a combination grocery and Newsagents located in the Welsh village of Gwalia.
A range of quantitative data has been collected and collated within an excel spreadsheet with a view to performing interpretative analysis, aimed at helping the store owners improve their sales and profitability over the coming months.
The dataset was provided by the store owners and covers a range of variables, mainly numerical, relating to individual customers, the distance of their homes from the store, the name of the paper that they purchase on a regular basis, and a score relating to the individuals’ rating opinion of the local borough council.
[bookmark: _Toc237023761]1.1 Data Collection Methods
The data has likely been collected through a range of quantitative methods including survey/questionnaires – potentially for the opinion of the local borough council, as it uses a Likert scale from 1 – 4 relating to discontented and contented.  Alternatively, this information could have been collected through a brief structured interview when the customers visited the store to buy their newspaper or groceries.  Average weekly spend could have been compiled through the same means, and gender could be reported along with the customers’ names.  Alternatively, weekly spend could be monitored via a financial diary, which could be used to either self-report (customer does it) or the record could be made by store personnel.  The data provided relates to a monthly average of spend, so records would have needed to be kept carefully for a significant period, ideally a minimum of 6 months to avoid misleading or inaccurate data, and to establish a more reliable average weekly spend figure.  Ideally, some kind of automated point- of-sale method would be used in conjunction with a financial diary, but it is not likely that there is a usable customer loyalty scheme in place.
Distance from customer homes to the store could be compiled by collecting individual customers’ post codes and then using suitable software/search engines to identify distances in metres.  However, some of the distance data provided by the management is extremely near, for example 5 metres.  The maximum distance to someone’s home is 1.1km. with the majority much nearer, so a physical survey could be performed by a staff member using suitable measuring apps and hardware.  The data collected seems relatively granular, which suggests time was taken to collect the data.
[bookmark: _Toc237023762]1.2 Nominal, Ordinal, or Scale Data
The data collected is a mix of nominal, ordinal and scale.  
The newspaper name, the customer identifier, and the customer gender are all nominal data, that is, with no natural order.
The opinion rating data is ordinal, that is, the values are placed in a clear order (e.g., very discontented - 1, discontented - 2, contented - 3, or very contented - 4), but the exact distance between the levels is not mathematically measurable.  The difference between content and very contented may not be psychologically the same as between discontented and very discontented. 
The distance data is scale data.  Numerical measurements with equal intervals and a true zero point (e.g., 1,000 metres from the store, 95 metres from the store, etc.), where mathematical operations like addition and multiplication make sense.

The data from the initial excel spreadsheet of data is detailed in Appendix A.


[bookmark: _Toc237023763]2.0 Data Analysis
The report will now detail the analysis performed on the dataset.  The approach will be primarily in the form of descriptive analysis, presenting the data clearly without predicting outcomes or investigating cause and effect.
2.1 The Mean, Single, and Multiple Mode of the Opinion Dataset
A simple calculation was preformed to identify the ‘mean’, or average, of the Opinion Dataset.  This reflects the average opinion of the local borough council amongst the customers in the sample.  This was calculated at 2.4, so just below the halfway point between discontented (2) and contented (3).  
The single mode of the dataset represents the opinion value that appears most often.  It was calculated as 1, that is very discontented.  
The multiple mode of the data set indicates that there is another value that appears that appears with the same frequency as the single mode.  It was calculated as 3, that is contented.
Mean or Average of Opinions		2.4
Single Mode				1
Multiple Mode				3
2.2 Histogram of Distances from Store to Customers Homes

The chart above is a histogram of the dataset of distances from the store to customers’ homes.
The distances are displayed on the X-axis as ranges, starting with the distance of the customer nearest the store, namely 5 metres up to 187.5 metres. Then 187.5 metres up to 370 metres, 370 metres up to 552.5 metres, and so on up to the final range of 917.5 metres up to 1,100 metres.
The largest group of customers lives within the 5 metres to 197.5 metres, and the next highest group are within the second range of 187.5 metres to 370 metres.  So, 16 customers, or 80% of the dataset live within 370 metres of the store.
2.3 Scatter Chart of Distance from Store v Spend

The chart above is a scatter chart showing the relationship between distance and spend.
The data shows a strong correlation between these two variables and indicates clearly that the closer the customers’ home is to the store, the greater the average spend.  As the distance increases, so the spend of the customer decreases.  Another observation is that this is not a simple linear relationship, but closer to an exponential relationship, with average weekly spend increases significantly as the customers’ home is located closer to the store.
2.4 Distance v Predicted spend
A calculation was performed in excel to see what the predicted spend would be if the distance from the store increased.  The results were as follows:-
At a distance of 1,500 metres the spend is predicted as a weekly average of £4.31. However, if the distance is increased to 2,000 metres the spend effectively disappears with a negative number, so it is effectively £0.  
2.4 Scatter Chart Customer Spend v Opinion
A scatter chart was prepared plotting customer spend v their Opinion rating of the local borough council.  

The results show no correlation between the two variables.  Spend looks to be independent of opinions.
2.5 Scatter Chart Distance v Opinion

There does not seem to be a direct correlation between these two variable, either.  Opinion seems to be independent of opinion.  See chart below.
However, there the majority of high opinion scores, that is, contented and very contented seem to live within 350 metres of the store.  In addition, all of the discontented customers live within a range of 270 metres from the store. No discounted or very discontented customers live further than 700 metres from the store. 




2.6 Newspaper Choice v Gender v Spend
An analysis of choice of newspaper versus the gender of individual showed the following results
· 6 Male Customers purchased the Daily Express and spent an average of £17.60 per week
· 7 Female customers purchased the Guardian and spent an average of £15.57 per week
· 4 Male and 1 Female customer purchased the Western Mail and spent an average of £14.20 per week
· 1 Male and 1 Female customer purchased the Times and spent an average of £12.50 per week
This indicates that there are two newspapers that are gender exclusive, namely the Guardian, which is only bought by females, and the Daily Express which is only bought by males.  These two groups made up the highest average weekly spend of £15.57 for the Guardian reading females, and £17.60 for the Daily Express readers.
2.7 Newspaper Choice v Spend v Distance
[bookmark: _Toc237023764]The majority of Guardian and Daily Express readers live within 200 metres of the store.  These customers are also among the highest average weekly spend. 
11 Guardian or daily Express readers live within 300 metres of the store.  The average spend amongst them decreases as you move further from the store.

2.8 Newspaper Choice v Opinions
Of the 10 customers who registered an opinion of very discontented or discontented, 9 are Guardian or Daily Express readers.  The exception is 1 Western Mail reader.
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3.0 Conclusion
The analyses generated some interesting information that could form the basis for action by the management of the store.
1. There is a definite correlation between distance from the store and the spend.  The relationship is very strong.  This could indicate that marketing for very local customers could be aimed at developing sales of products not currently stocked.  It could open up additional sales opportunities.
2. The biggest spenders are Guardian and Daily Express readers, which suggest certain political leanings.  These customers are also the biggest spenders and should be the focus for introducing new products and services, which appeal to their tastes.
3. A local survey could be conducted to investigate what products and services would be appreciated.
4. The low opinion scores relating to the local borough council seem to also be associated with the Guardian and Daily Express readers.  Perhaps, the survey could investigate the reasons.  It may be related to store opening hours, as they are very local and spend the highest – perhaps if the convenience could be improved, there might be opportunities to increase sales.
5. The direct link between sales and distance could also be the focus of remedial activities.  If the client cannot move closer to the store, could the store move closer to those customers?  It doesn’t seem like it is related to bus service, as there are not particularly low opinion scores as the distance increases. Is it more about carrying the shopping home?  Perhaps too close to drive, but too far to walk with shopping.  Could an on-line service be offered, with home delivery?  Could the store run a shuttle service – perhaps a minibus, at scheduled times, to be agreed with the customers who would use it.  This might be a case for surveys, but also one to one discussions/interviews with individuals or perhaps get a focus group together, that represents customers interested in the store and its services.
These are some areas to explore further.
6. 
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	The following data refer to customers of Gwalia Stores, a grocery and newsagents in a Welsh village:

	
	
	
	
	
	
	
	
	

	distance' is the distance in metres (m) from the store to the customer’s home
	
	

	spend' is the average weekly customer spend in pounds (£)
	
	
	
	

	newspaper purchased regularly: G: Guardian, T: Times, DE: Daily Express, W: Western Mail
	

	opinion of local borough council: 1= very discontented; 2 = discontented; 3 = contented; 4 = very contented

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	customer
	distance, m
	spend, £
	gender
	newspaper
	opinion
	
	

	
	a
	95
	17
	m
	W
	1
	
	

	
	b
	5
	24
	m
	DE
	1
	
	

	
	c
	7
	23
	m
	DE
	3
	
	

	
	d
	200
	14
	m
	DE
	4
	
	

	
	e
	270
	12
	f
	G
	2
	
	

	
	f
	15
	22
	m
	W
	3
	
	

	
	g
	340
	11
	f
	W
	4
	
	

	
	h
	450
	9
	f
	G
	1
	
	

	
	i
	16
	21
	f
	G
	1
	
	

	
	j
	700
	7
	m
	DE
	1
	
	

	
	k
	50
	19
	f
	G
	3
	
	

	
	l
	1000
	6
	m
	W
	3
	
	

	
	m
	50
	19
	f
	G
	2
	
	

	
	n
	140
	15
	m
	W
	3
	
	

	
	o
	300
	11
	f
	G
	3
	
	

	
	p
	210
	13
	m
	T
	4
	
	

	
	q
	12
	23
	m
	DE
	2
	
	

	
	r
	180
	15
	m
	DE
	2
	
	

	
	s
	50
	18
	f
	G
	1
	
	

	
	t
	1100
	6
	f
	T
	4
	
	



Additional Note: each customer is represented by an individual letter of the alphabet.  There are 20 individual customers in total.
Distance from Store v Spend
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Average Weekly Spend in £'s



Spend v Opinion
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Distance v Opinion Score
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