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[bookmark: _Toc163659641]Introduction
This analysis pertains to data collected from customers of Gwalia Stores, to identify notable characteristics that could be of use to the shop. This data is collected on a customer-by-customer basis, marking their gender, purchases, distance travelled to shop, and the individual’s opinion on the local borough council. The data gathered is a combination of nominal, ordinal, and ratio. In terms of each present, the nominal data includes the newspaper type purchased, and the customer’s gender. The ordinal data present relates to the opinions collected. The ratio data present is both the spent amount of money and the distance travelled by the customer. 
This data was likely collected by a survey given to each particular individual due to the fact that their opinions were gathered. This data could also have been collected through a structured interview since that follows the formatting of a survey also. Alternatively, it could have been a combination of interview or survey and externally gathered measurements, since spend, purchases and potentially gender could be observed for each customer, with additional data being collected through interaction with customers.


[bookmark: _Toc163659642]Analysis of Data
The analysis of data will be in descending value of direct relevance to the store. Comparisons will begin with cost and customer data regarding spends and travel distances and purchase preferences and move towards analysis of customers, their preferences, and their opinions of the council.
[bookmark: _Toc163659643]Distances Travelled by Customers from Home to Store


Figure 1
The first set of data analysed, figure 1, is generating a plot of distances travelled by the customers visiting the store contrasted with the mean, median and modal value of distance travelled. With a mean travel distance of 259.5m, a median distance of 160m and a modal distance of 50m, the graph makes clear that a usual travel distance for a visit falls around 450m or less from the store, with a possible outlier at 700m, and large outliers at 1000 and 1100 metres respectively. This data is important to analyse since a large number of data points at high distances could indicate means for expansion of the business if many customers travel long distances, whereas the data shown here indicates that most travel to the shop is low. Low travel distance could link to lower travel cost and potentially higher spends due to the cost reduction.
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Figure 2
This second plot of data, figure 2, is important when looked at in combination to figure 1 as it allows for the observation of the average spend amount in the store compared to the distance travelled. The spending amount increases significantly when the distance was under 450m travelled to the store and falls off to £10 or under at 450m and beyond. This could indicate that those travelling from long distances might only be travelling for few or low value necessities, and potentially further reinforces the idea those who are required to travel spend less since they have travelled further and so travel cost could be higher. This data is of compound relevance to figure 1 as combined they could help the store owners decide if there is an opportunity for additional business elsewhere if the data trended towards higher spends from those further away.
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Figure 3
Figure 3 is a simple breakdown of customer gender across the recorded 20 values. There difference in gender is only 5%, and generally can’t be drawn upon for any major valuable insights. A larger dataset would be needed to draw more conclusions as to whether there is a gender bias for the store, but a difference of 5% is not large enough to make a comment either way. This breakdown is useful in conjunction with further data.
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Figure 4
Further to figure 3, figure 4 shows a breakdown of spending by gender, with a plotted average value for comparison. As seen from figure 4, the male average spend was £16.27, compared to an average female spend of £14. Whilst there are 2 additional datapoints for the male spending, the male spends have a higher range, between £6 and £24, as opposed to the female spends, with values falling between £6 and £21.  Since the gender bias in figure 3 is almost negligible, it is interesting that there is a notable increase in spend for male customers within this dataset. Further to the previous point, more data would likely need to be collected to see if this is a notable finding but could help the shop owners determine which products trend towards a possible more frequent demographic to increase sales overall. 
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Figure 5
Further from figure 3 and 4, building on the collection of gender data and spends, is this chart of the gendered breakdown of newspaper purchases, figure 5. Even with the small sample size, it is clear that there is a gender bias between publications within the customer base of this store. Almost all of the papers purchased by those gendered female were the Guardian, with only a single female purchase of both The Times and The Guardian, showing clear bias against this publication from both genders. However, the male purchases were more closely divided between the Daily Express and the Western Mail, with a single purchase of the Times and no male purchases of the Guardian. Within this dataset there is a clear male bias away from the Guardian and a clear female bias towards the Guardian, which could give some indication as to the surrounding political climate of the local area, which will be touched on later.
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Figure 6
Further to the elements discussed in Figures 4 and 5, figure 6 shows a breakdown of the average transaction cost tied to the newspaper bought in said transaction. The Guardian sees an average transaction amount only roughly 70p lower than the female average altogether, meaning that these purchases are likely the ones bringing the bringing up the average. Interestingly, the solely male purchases of the Daily Express have an average value that is roughly £1.40 higher than the average male transaction. This data could be useful for a shop to see which transaction skews in higher favour to determine the importance of stocking. For example, this shop could decide to stock fewer copies of The Times since the gender distribution was 50/50 at one copy each, and has the lowest average transaction amount, meaning that the store could determine it better to stock the Daily Express and the Guardian to aim for more higher average transactions on through those papers.
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Figure 7
Following the purchase breakdowns and pricing, the analysis is moving to the more speculative areas based on the political aspects of brough council opinions of those shopping in this store. Whilst the scale value of 1-4 is not ideal since there is no neutral opinion which forces participants to take a side of satisfied or not, we see a 50/50 split as to the positive and negative opinions at a minimum. Interestingly the difference between mild and major opinions, positive and negative, is imbalanced, with 30% of participants being very unsatisfied with the current council, and only 20% being very happy or contented with them. This data would likely be very different if there was the inclusion of a neutral option, and so could see this data being intentionally trying to draw bias for or against the council.
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Figure 8	    Figure 9

Figure 10						Figure 11
Above is a breakdown of each individual paper and the total satisfaction rankings given by customers who bought the corresponding paper. Of note here is the two people purchasing The Times with an overwhelming satisfaction with the local council.  The Western Mail is the most generally contented, with no other paper having more points of extremely satisfied of note between them. The Daily Express is the paper with the least satisfaction, with over 50% of results being in the negative in opinion. The next least satisfied paper is the Guardian, with an almosty 50/50 split, but more negative than positive. 50% of the newspapers on sale, The Western Mail and the Times, have no regular discontented votes between them. 
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Figure 12

Figure 13
Figures 12 and 13 are further to 8,9,10 and 11 as they show the overall male/female sentiments. When reminded of the gender splits between papers from figure 5, these results all overlap nicely and show that the discontent from the guardian matches closely to the discontent shown by female participants. Interestingly the male satisfaction shows overall there is more content than discontent, but when referenced again with the above figures it emerges that the solely male sentiments of the Daily Express are very unhappy with the council, but the male-leaning Western Mail shows a more positive sentiment, which brings the balance back to what is shown in figure 12. This data could be showing that there is clear council sentiment bias between publication preference, and the male demographic is more likely to be divided on the political stances of a publication as opposed to the female demographic, where the influences are much more uniform, and the opinions are also much more consistent. 
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Figure 14, in Appendix 2 due to the size of the graph for plotting, shows the relationship between council sentiment and the distance that the customer travelled to the store. From this graph, it is notable that 2 participants from over 1000m away had positive opinions towards the council, and the participant that travelled 700m had a very negative view of the council.  The most negative view of the council had the most varied set of distances when not including those over 450m away, whereas the negative and positive views and much closer sets of values when not considering the outliers. The very positive opinions all travelled a relatively similar distance between 200 and ~350 meters. These could correlate to the areas in which people living corresponding to their opinion of the council due to what the council does for their area. It could be considered that those closest to the store are least satisfied with the services provided, and those in the 200 to 350 metre range could be in a street or area that is more favourably looked after by the council than those 200m away or less.
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Overall, the data is relatively sparse and difficult to draw accurate insights from that might best benefit the store owner. The primary recommendation would be for the collection of more data from customers over time and potentially an evaluation of the data being collected compared to what the store owner would like to know more about. Alternatively, the collection of more data points based on shopper characteristics to draw more conclusions from if the owner is seeking more general trends in shopper patterns. There are elements that could be useful in the dataset collected as is but should likely not be taken at face value and investigated further. 
The first major point that could be of use to the owner is that the trend between distance travelled and money spent is fairly significant in the data gathered – the data shows that those who travel farther spend less in the store. As mentioned previously, this could be used to indicate suitability for expansion, or could simply serve as an indicator for promotions to either help incentivise those travelling to spend or instead focus on the local community who spend more.
The second major point is that there is a potential disparity in average spends across genders, with men spending on average 1.30 more per transaction than women. This is of use for the store owner as they could decide whether to target products more often purchased by women to increase their average spend to bring it in line with the male customers, or instead focus more heavily on promotion of goods towards the men who are spending more on average as is.
The third key point from this data is there is a clear gender disparity in newspaper purchasing, with the Guardian being bought by more female customers, and there being an even split in male customers between the Daily Express and the Western Mail. These paper preferences also have a correlation towards the opinions of the council from those who purchase them, with The Guardian and The Express showing a lot of discontent between those who buy them. This could be of benefit to the store owner because they could choose to foster local community events in line with the council to attempt to benefit the council or could choose to foster a sense of independence that customers may resonate with, though these elements are much more divisive than choosing to promote locally or tie deals to certain paper purchases. 
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	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



“Distance is the distance in metres (m) from the shop 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”
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Figure 14
Vote Summaries 

Count 	
Very Discontented	Discontented	Contented	Very Contented	6	4	6	4	

Western Mail Council Satisfaction


Very Discontented	Discontented	Contented	Very Contented	1	0	3	1	

Daily Express Council Satisfaction 


Very Discontented	Discontented	Contented	Very Contented	2	2	1	1	

The Guardian Council Satisfaction


Very Discontented	Discontented	Contented	Very Contented	3	2	2	2	

The Times Council Satisfaction


Very Discontented	Discontented	Contented	Very Contented	0	0	0	2	

Male Council Satisfaction


Very Discontented	Discontented	Contented	Very Contented	3	2	4	2	

Female Council Satisfaction


Very Discontented	Discontented	Contented	Very Contented	3	2	2	2	

Distance (m) vs Council Sentiment

distance, m	1	1	3	4	2	3	4	1	1	1	3	3	2	3	3	4	2	2	1	4	95	5	7	200	270	15	340	450	16	700	50	1000	50	140	300	210	12	180	50	1100	


Distances travelled (m) with mean, median, and mode

Distance (M)	
a	b	c	d	e	f	g	h	i	j	k	l	m	n	o	p	q	r	s	t	95	5	7	200	270	15	340	450	16	700	50	1000	50	140	300	210	12	180	50	1100	Modal Distance	a	b	c	d	e	f	g	h	i	j	k	l	m	n	o	p	q	r	s	t	50	50	50	50	50	50	50	50	50	50	50	50	50	50	50	50	50	50	50	50	Median Distance	a	b	c	d	e	f	g	h	i	j	k	l	m	n	o	p	q	r	s	t	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	160	Mean Distance	a	b	c	d	e	f	g	h	i	j	k	l	m	n	o	p	q	r	s	t	259.5	259.5	259.5	259.5	259.5	259.5	259.5	259.5	259.5	259.5	259.5	259.5	259.5	259.5	259.5	259.5	259.5	259.5	259.5	259.5	



Spend amount (£) against 
 distance travelled (m)

spend, £	95	5	7	200	270	15	340	450	16	700	50	1000	50	140	300	210	12	180	50	1100	17	24	23	14	12	22	11	9	21	7	19	6	19	15	11	13	23	15	18	6	


Breakdown of Customer Gender


Male	Female	11	9	

Male and Female Spends (£) with Averages

Male Spends	17	24	23	14	22	7	6	15	13	23	15	Average Male Spend	16.272727272727273	16.272727272727273	16.272727272727273	16.272727272727273	16.272727272727273	16.272727272727273	16.272727272727273	16.272727272727273	16.272727272727273	16.272727272727273	16.272727272727273	Female Spends	12	11	9	21	19	19	11	18	6	Average Female Spend	14	14	14	14	14	14	14	14	14	



Paper Purchases by Gender

Male Paper Counts	Western Mail	Daily Express	The Times	The Guardian	4	6	1	0	Female Paper Counts	Western Mail	Daily Express	The Times	The Guardian	1	0	1	7	
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