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1.0 INTRODUCTION

 ‘The average Londoner is estimated to have their picture recorded more than three hundred times a day’ 
There has been a surge in the number of surveillance cameras in the UK in the last year. In most cases, cameras are hidden from view or disguised so they can be undetected by those passing by the camera's gaze. Some cameras can swivel to locate you, zoom in, and intrude unsuspectingly on your personal space. Closed Circuit Television (CCTV) has grown significantly from being used by companies to protect personal property to becoming a tool used by law enforcement authorities for surveillance of public spaces. However, important questions need to be addressed before uncritically accepting the routine surveillance of public spaces, including whether video surveillance is an effective remedy for crime prevention and whether it is an appropriate security measure in terms of civil liberties protections.
Video Surveillance Group (VSG) is a large company supplying electronic surveillance equipment to homes in England. VSG has numerous outlets throughout the UK (98 random outlets from the North, East and West of the country were chosen for the research data). Three of its main products are called; Photo-link, Sound-tracker and Tracer-ability. 

The aim of this report is to assess the performance of sales, as instructed by the managing directors, of the Photo-link, Sound-tracker and Tracer-ability models. A conclusion will be provided to summarise all the findings followed by valid recommendations, with regards to what action could be taken to increase sales. This should assist VSG in implementing the company’s future plans. In addition to this report, the sales of home security products in the UK will be commented on and briefly analysed. This could also be of help to VSG perhaps suggesting alternative and previously unthought-of strategies (this data can be found on page 10).

2.0 METHODOLOGY

The data given by VSG was analysed using a statistical package called Minitab (version 14), which is designed to ‘make data analysis easier’.
Firstly, an extra column ‘C10 - Total’ was created to hold the total sales figures for each outlet, making it easier to see which outlets had the greater sales turnover. Descriptive statistics were used to provide summaries of the information, which made it simple to examine and evaluate different types of data. Correlation and regression was another useful feature of Minitab, which was implemented to see which factors may affect the total sales and to what extent. For example, it would be viable to look at the advertising expenditure of an outlet, to the sales achieved by that outlet – so one can see whether greater advertising expenditure obtained higher sales levels?

3.0 STATISTICAL ANALYSIS
There are three parts to this section: 

(i) A summary of the information, for example – what proportion of outlets are located in which three regions, the amount of male and female managers in each region, the overall distribution of sales?
(ii) An analysis of the sales performance for each type of product to see whether the total annual sales vary by the gender of the manger or the region of the outlet, which equipment generated the most sales in each region?
(iii) An investigation of the possible factors affecting sales, for example, advertising expenditure, the years of experience of the managers and the distance of the outlet from the high street?
3.1 Summary of Information

Location of Outlets
VSG has the majority of its outlets situated in the eastern region (40.82%), as shown in the Minitab output (right). The western region of the country had the least; 24.49% with the north accountable for 34.69% of the outlets. The pie chart (figure 1) displays this categorical data.
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Gender Statistics
After analysing what proportion of outlets were located in which three regions, it was important to ask how many of these outlets are run by male managers and how many by females? The bar chart (Figure 2) and Minitab output (Table 2) below show that the northern region has 22 male managers, and only 12 female managers in the outlets located there, with the difference being even larger in the eastern and western regions. In the east, out of 40 managers, only 6 were female – and in the west, out of 24 managers only 7 were female. Overall, for every 3 male mangers, there is 1 female manager. This is a statistic that the company could look at, with thought to the actual performance of female managers before taking any further action off course. 
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[image: image12.png]Box Plot to Show Total Sales by Gender of the Manager
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General Sales Summary
Table 3 displays the means and standard deviations for each of the three types of products VSG retails and the total annual sales. Figure 3 (below) is a histogram showing the overall distribution of sales, as well as the mean and standard deviation for overall sales.

Descriptive Statistics: Photo-link (£000), Sound-tracker (£000), Tracer-ability (£000)
Variable            
Mean  
 StDev
 Sum
Photo-link (£000)  
177.10 
 40.52
 17356.00

Sound-tracker (£000)  
252.14 
 27.73
 24710.00

Tracer-ability (£000) 
330.19 
 39.46
 32359.00

Descriptive Statistics: Total 
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Variable    Mean     StDev    Sum
   Minimum     Q1      Median     Q3       Maximum

Total       759.44   93.20    74425.00  561.00      692.00  773.00     843.00   903.00




The mean takes the total sales of each product and divides it by 98 – the number of data sets there are, to give the average value of the sales for that product. Evidence clearly suggests that the Tracer-ability model provides the largest source of revenue (330.19), with the Photo-link model contributing the lowest (177.10). It could be a sensible idea to perhaps invest further in the Tracer-ability model to generate more sales or invest further in the other two brands to improve their revenue levels. 
The standard deviation measures how spread the data is with respect to the mean – i.e. how much the sales figures vary from one another. The highest variation was for the Photo-link and Tracer-ability models, meaning that more of these brands may be sold in a particular region. The lowest standard deviation was for the Sound-tracker model, indicating that the sales for this suffer from less variation and are more stable. 

The histogram seems to be symmetrical according to the blue distribution curve. When this is the case (bell-shaped) the mean=median=mode. Although the median is greater than the mean, suggesting a negatively skewed distribution, the difference is not huge and one can safely say there is a symmetrical distribution.
3.2 Analysis of the Sales Performance
Total Annual Sales
Table 3 (above) confirms that the Tracer-ability model has the highest value of sales, followed by the Sound-tracker and Photo-link models respectively. It cannot be helped but to point out that the Tracer-ability equipment outsells the Photo-link equipment almost 2:1 – suggesting management perhaps needs to rethink its approach to the Photo-link model.

Sales of Each Product, by Region


The above Minitab output shows that the Tracer-ability models have the highest ‘maximum’ values in all three regions, with its ‘minimum’ values being higher than Photo-links’ ‘maximum’ values!! The northern region was accountable for holding the highest median values for the Photo-link and Sound-tracker models respectively. The western region held the highest median value for the Tracer-ability equipment. These could be indicators to show which piece of equipment is selling best and in which region. It seems as though the northern region is performing slightly better than the other two regions – for example it has higher lower and upper quartiles, the higher median is all but one region etc.

The bar chart below shows female managers are performing well in the eastern region, where their average mean of total sales being almost level to their male colleagues. The gap is bigger in the northern and western regions however, where the male managers are performing healthier. Management may wish to recruit more female managers in the eastern region, or perhaps introduce training for female managers in the other two regions. Off course there could be certain factors which affect their performance, e.g. level of advertising expenditure?

[image: image15.emf]Pie chart to show UK retail value sales, 2002
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Sales of Each Product, by Gender
Descriptive Statistics: Total sales by Gender

Variable    Gender     N     Mean
StDev
 Minimum   Q1
   Median    Q3      Maximum
Total sales (females)  25    733.3
106.3
 561.0
   667.0   713.0    829.0   903.0
(£000)      (males)    73    768.4
87.3
 570.0
   704.5   789.0    843.0   889.0
The Minitab output (table 8) displays the total annual sales according to the gender of the manager running the VSG outlet. Out of the 98 managers, only 25 were female and a staggering 73 were male. Looking at the average of the total sales (mean), the female managers tend to generate slightly less revenue than their male counterparts (~ £35K less). The ‘box plots’ on the following pages make this data much easier to interpret…


























The two red lines indicate the median sales for both male and female managers. The green ‘top whiskers’ display the maximum values and the blue ‘bottom whiskers’ display the minimum values for the sales generated by both genders. This shows that one female manageress managed to achieve £903,000 of sales, which is higher than any of the male managers, clearly indicating that female managers do have the potential to obtain high sales. However, one can argue that this is only the performance of a single female - and that generally, the male managers have performed better (holding a bigger mean and median, bigger upper and lower quartiles, as well as a lower standard deviation – thus more stable sales).  

Descriptive Statistics: Photo-link (£000), Sound-tracker (£000), Tracer-ability (£000) sales by Gender
Variable       Gender    N
Mean
 StDev
 Minimum   Q1
   Median   Q3
      Maximum
Photo-link 
(female)  25   178.44
 41.61
 96.00
   145.00  183.00   211.00   250.00
             
(male)    73   176.64
 40.42
 100.00
   140.50  185.00   213.50   228.00
Sound-tracker
(female)  25   238.48
 33.58
 182.00
   203.50  247.00   267.50   285.00
               (male)    73   256.82
 23.94
 182.00
   251.00  263.00   273.00   288.00
Tracer-ability
(female)  25   316.36
 47.40
 236.00
   264.00  325.00   358.00   384.00
               (male)    73   334.93
 35.49
 242.00
   312.00  344.00   362.50   382.00



Evidently the tracer-ability equipment is the largest selling product VSG retails, regardless of the gender of the manager, followed by the sound-tracker and photo-link models. Male managers possess greater medians and upper quartiles for all three pieces of equipment. Another fact against female managers is the lower variation in sales by male managers (helped by the outliers for the sound-tracker equipment). However, female managers do hold higher maximums for the photo-link and tracer-ability products as well as having no outliers affecting any box plots. To conclude, the male managers are outperforming their female counterparts in the retailing of the sound-tracker (with assistance from outliers) and tracer-ability models, suggesting an escalation in performance is necessary by female managers as these are VSG’s best selling products.

3.3 Investigation of the Possible Factors Affecting Sales
The following output was obtained from Minitab by using the correlation and regression utilities to see how certain factors influenced sales.

Advertising Expenditure
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Regression Analysis: Total versus Advertising (£) 

The regression equation is

Total = 473 + 0.273 Advertising(£)

Pearson correlation of Advertising(£) and Total = 0.849

S = 49.6799
R-Sq = 72.1%
R-Sq(adj) = 71.8%

Analysis of Variance

Source          DF      SS      MS       F      P

Regression       1  606931  606931  245.91  0.000

Residual Error  95  234469    2468

Total           96  841400


Figure 7 shows the relationship between the total sales and advertising expenditure of the 98 VSG outlets. The upward trend shows that there is a positive relationship between the two, i.e. as expenditure goes up, so do sales. How strong the relationship is depends on the r-value – known as the correlation co-efficient. This value always lies between -1 and +1, the nearer it is to +1 or -1 the stronger the relationship. Values closer to +1 are part of a positive correlation trend, and those closer to -1 are part of a negative correlation trend. In this case, the r-value is 0.849 – (once squared = 0.721) quite a high value, thus indicating a strong relationship. The R-value is squared to tell us the percentage of the variation in the y value (total in this case) that is explained by the regression equation. The R-squared value of 72.1 tells us that 72.1% of the variation in the total can be explained by the advertising expenditure – making this data viable to use for estimations etc.

The formula highlighted in orange (above) says that even if no advertising was carried out, sales would be £473,000. If management wanted calculate the affect of advertising expenditure, one would simply input the expense into the formula.

For example, if £945,000 was spent on advertising – the projected total sales figure would be:

473 + (0.273 X 945) = ~ £731,000

Number of Years Experience
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Regression Analysis: Total versus Experience (Years)

The regression equation is

Total = 578 + 18.6 Experience

Pearson correlation of Experience and Total = 0.660

S = 70.1096   R-Sq = 43.5%   R-Sq(adj) = 42.9%

Analysis of Variance

Source          DF      SS      MS      F      P

Regression       1  359904  359904  73.22  0.000

Residual Error  95  466959    4915

Total           96  826863


Figure 8 shows the relationship between total sales and the years of experience of the manager possesses. As there is an upward trend again, we can say there is a positive relationship between the two, i.e. as the experience goes up, so does total sales. Nevertheless, the points are scattered widely apart, and therefore it is necessary to calculate the r-value to see how strong the relationship is. The value in this case is 0.660 suggesting that the relationship is not exceptionally strong - just because a manager has many years of experience it does not necessarily mean that they will produce higher sales. The greater the level of experience a manager may possess perhaps does mean greater sales (as indicated by the trend) – however it could be that they are in different regions of the country, they are different distances from the high street, they spend different amounts on advertising expenditure? Etc. It is also important to note that only 43.5% of the variation in the total can be accounted for – making the equation open to scrutiny if used for estimates.

Distance from High Street
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Regression Analysis: Total versus Distance (miles) 

The regression equation is

Total = 942 - 83.0 Distance

Pearson correlation of Distance(miles) and Total = -0.814

S = 54.3791   R-Sq = 66.3%   R-Sq(adj) = 66.0%

Analysis of Variance

Source          DF      SS      MS       F      P

Regression       1  558658  558658  188.92  0.000

Residual Error  96  283880    2957

Total           97  842538


Figure 9 shows the relationship between total sales and the distance (in miles) that the outlets are from the high street. The downward slope indicates that there is a negative trend between the two, i.e. as distance from the high street goes up, the sales go down. The strength of this relationship (R-value) is relatively strong; - 0.814, and the R-squared value is 66.3% suggesting this equation would be more reliable to use when deciding upon strategies than the equation for experience. There are a few points that are rather isolated from the rest, and though distant from the high street, still generate satisfactory revenue - suggesting some outlets may be in locations where customers have no choice but to shop at VSG as there are no alternatives.

4.0 CONCLUSION
The following is a summary of the findings:

· Most VSG outlets are situated in the east of the country (see figure 1).
· More male managers are employed than female, in all 3 regions (see figure 2).
· The biggest selling piece of equipment was Tracer-ability, with the highest mean and sum (see table 3).

· The data in table 4 indicates the northern region is performing slightly better than the other regions.

· Female managers are performing better in the eastern region than the other two regions (see figure 4).
· The male managers are performing better than their female counterparts whatever the piece of equipment being retailed is (figures 5 & 6).

· Total sales seem to be more affected by the level of advertising expenditure and the distance of the outlet from the high street, rather than the experience of the manager running the outlet (figures 7, 8 and 9).

5.0 RECOMMENDATIONS
Based on the above conclusions the following is suggested for VSG to improve its performance…

The first thing that can be looked into is the astonishing amount of male managers employed by VSG throughout the country. More so in the eastern region than anywhere else, as females are outnumbered almost 1:6! This could be for various reasons, for example management skills or academic achievements may be lower in this region. Having more females could mean things are looked at from a different angle, which could lead to fresh and innovative ideas coming in, thus improving the company’s standing in the market perhaps.

The tracker-ability model is the most successful brand of VSG, and more ways could be found to improve this brand, or research could be carried out on why the other models are not selling as well as. Each piece of equipment performs better in different regions (table 4) maybe suggesting each product could be adapted further and invested in, so that the markets in these regions are re-penetrated – potentially leading to an increase in sales. Profit margin figures were not made available; else further analysis could have been done in terms of efficiency. This could help reveal the weak and strong brands in terms of actual profits instead of revenue generated, which does not take into account the costs of making the equipment.
The eastern region has most outlets situated there (40.82%) so it may be feasible to open up outlets in regions which are less exploited, with fewer outlets such as the western region which is only accountable for 24.49% of the outlets. We found that the northern region was performing slightly better than the east and west, obviously indicating more outlets should be opened in the north of the country. These outlets should be as close as possible to the high street however – as suggested by our regression plot (figure 9). The majority of people would then be happy to come to do their shopping where other shops are in close proximity, instead of making solitary journeys to a VSG outlet. Being further away from a focal point means that there may be less of an impact on customers, as they cannot be troubled to travel too far, especially if there are other video surveillance retailers.

VSG could try to recruit its management based on the vision, team-working and communication skills of a manager rather than hiring experienced managers expecting higher sales. This is because the relationship between experience and sales is not very strong. Experience is obviously useful, however it cannot guarantee mistakes not occurring or better strategies being implemented – especially as the market conditions are changing continuously.

Further money could be spent on advertising – as the regression equation (figure 7) supports. Additional promotional activity will increase the awareness of the VSG equipment, especially if they have a unique selling point (USP) that differentiates them from all the other brands of surveillance goods, hopefully leading to increased sales. For example, the quality of the equipment could be used as a USP, perhaps offering guaranteed satisfaction promise? – This is a key concern as recently, the Gadget Shop discontinued their mini home CCTV equipment due to a number of returns complaining of manufacturing defects (‘What Hi-Fi?’ Magazine - 2004). It is vital that VSG ensure that the image and quality of their equipment is of high standards, if they are to increase sales and customer satisfaction.
Overall VSG can take various measures to improve its sales performance. It must be ensured that further and thorough market research is carried out prior to any changes in strategy, and other factors are taken into consideration other than statistical analysis, such as the product life cycle, the state of the economy, crime rates in the UK (high rates could be used to attract people to VSG products etc). A combination of successful marketing, recruitment and business organisation will lead to increased custom, more efficient running of the firm and higher profit margins – which can eventually make VSG the market leader, if it isn’t already.

Task 2

Home Security Products
Growth rates in the sale of home security products had been adversely affected by a generally sluggish housing market and it was apparent that much consumer expenditure in this market was fuelled by a fear of crime. To a large extent, both aspects of this situation have been reversed in that the housing market (measured in terms of movements or transactions) has recovered, while fear of crime is declining. This latter point is particularly true of burglary, fear of which must be the prime motivator for buying additional or more sophisticated home security products.
The following data was obtained from www.mintel.com and can be used by VSG to give second thought to their strategies and with it, improve the market standing it holds. 


	
	£m
	Index
	£m at 1997 prices
	Index
	€m
	Index

	1997
	356
	100
	356
	100
	532
	100

	1998
	368
	103
	359
	101
	548
	103

	1999
	385
	108
	365
	102
	585
	110

	2000
	399
	112
	367
	103
	655
	123

	2001
	420
	118
	382
	107
	676
	127

	2002 (est)
	431
	121
	387
	109
	659
	124
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UK Retail Sales of Home Security Products, by Type, 1998-2002

	
	Alarms £m
	Locks £m
	Others* £m
	Total £m

	1998
	210
	134
	24
	368

	2000
	226
	149
	24
	399

	2002 (est)
	240
	162
	29
	431
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Tally for Discrete Variables: Region





Region   Count CumCnt  Percent CumPct


  East   40    40      40.82   40.82


  North  34    74      34.69   75.51


  West   24    98      24.49   100.00


     N=  98








Note: The Minitab output displays the column ‘Count’ as the actual number of outlets in each region, out of 98.





*Figure 1





*Figure 2
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*Figure 2








Tabulated statistics: Region, Gender 


Rows: Region   Columns: Gender





Females  Males  All


East          	6    	 34   	 40


North        	12    	 22   	 34


West          	7    	 17   	 24


All          	25    	 73   	 98








*Table 2





   *Table 3
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*Figure 3








Descriptive Statistics: Photo-link (£000s), Sound-tracker (£000s), Tracer-ability (£000s) by Region





Variable   	 Region   N    Mean     StDev   Minimum  Q1	     Median   Q3	Maximum   


Photo-link	 North    34   181.62   40.91	  96.00    160.75   187.00   216.25   250.00


(£000)          East     40   173.18   43.08	  100.00   126.75   182.00   209.75   228.00


           	 West     24   177.25   36.29	  104.00   148.25   171.50   215.00   224.00


Sound-tracker	 North    34   254.00   33.53	  182.00   243.00   267.50   280.00   286.00


(£000)          East     40   253.18   21.91	  198.00   238.00   255.00   269.00   288.00


           	 West     24   247.79   28.10	  195.00   224.50   257.50   269.00   281.00


Tracer-ability	 North    34   329.82   43.07	  236.00   311.00   340.00   365.00   382.00


(£000)          East     40   331.90   35.56	  257.00   308.50   341.50   358.50   384.00


           	 West     24   327.88   41.85	  252.00   284.25   342.50   361.00   380.00
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*Figure 5





Box plot to show total sales by gender of the manager
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Outliers
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UK Retail Sales of Home Security Products, 1997-2002








The market for home security products as defined for this report grew by 21% in the period 1997-2002 to reach a value of £431 million. After inflation is taken into account using Mintel's household services deflator, this equates to 9% increase in real terms.





	           Actual


 - - - - - - - - - -   Forecast





* includes security lighting, reinforced glass, door viewers, safes, window bars and shutters, door entry phones.





The locks sub-sector is leading the way in growth terms, but intruder alarms, largely because of higher unit cost, form the largest segment with an estimated 55% of sales in 2002. VSG may wish to expand their product range and start to sell alarms, locks and other security products to become the ultimate provider of home security and become the undisputed market leader. An investment appraisal may be carried out to see if this exploitation of alternative security products will be feasible. In my opinion VSG should go ahead with the slight diversification as it relieves the pressure on their surveillance products, and at the same time becomes the complete store to visit for home security. Retailers such as PC World sell far more than PC’s and VSG cannot afford to let this venture slip away.
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