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1 Introduction

Wegman [1] showed that a parallel coordinate plot [2] can be used for data analysis. This is one of
the statistical graphics for the visualization of multivariate data and has become an important tool
for exploratory data analysis. Swayne et al. [3] developed software with interactive functions such as
linking, highlighting and brushing for various statistical graphics including parallel coordinate plots.
Furthermore, Edsall [4] proposed tools for the interactive and exploratory analysis of complicated spa-
tial data by linking parallel coordinate plots with maps. This paper presents and illustrates a ranking
comparison plot through an example of actual POS data analysis, which is a visualization method
for detecting the relationship between order fluctuation for two variables and other contributing fac-
tors on the basis of a parallel coordinate plot. Moreover, we developed tools for generating ranking
comparison plot as an interactive statistical graphics.

2 Ranking Comparison Plot

For the ranking comparison plot, we compared the product sales of two shops, based on POS data.
The basic ranking comparison plot was then plotted for the data shown in Table 1. Let

r4(i) : the item number where the ranking of unit sales for Shop A is i
rp(j) : the item number where the ranking of unit sales for Shop B is j
where 7,7 = 1,2,...,n. In addition, the parameters of the unit prices for the items are divided into

K applicable classes and the boundary value is decided as ¢; < ¢3 < -+- < ¢g41. Furthermore, colors
on the basis of the appropriate color scheme are assigned to each divided classes. In this way, color of
item ¢ based on unit price is expressed as

col py = color of class k if ¢ < py < g1

The ranking comparison plot thus resembles Figure 1. First, on the axis of the parallel coordinate
corresponding to Shop A and Shop B, the items are aligned according to their sales ranking at each
shop. Furthermore, placed next to each item is a rectangle that is colored according to the unit price.
Then, for u =1,2,...,n, a line is drawn between the rectangles corresponding to the items where

ra(s) =rp(t) =u
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Table 1: data format for ranking comparison plot
item unit sales of shop A unit sales of shop B unit price of item
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Figure 1: ranking comparison plot

From the ranking comparison plot, it is possible to intuitively and simultaneously understand
the sales ranking of products in each shop, price distribution per ranking and variation in sales ranking
between the two shops. However, if there are a large number of items, it gets more difficult to grasp
the ranking fluctuations of each item. Thus, it is effective to highlight items according to category or
pricing.

3 Applications

Here we have shown an example of a ranking comparison plot created with actual POS data proposed
in the 72010 Data Analysis Competition” organised by the Japanese Federation of Council for Man-
agement Science Research. The data is arranged into four tables, as seen in the Figure 1. The POS
table lists the actual sales data, and each record in the POS table lists the data equivalent to the each
item in the receipt.

Our group calculated the frequency and cost of purchases for each shop according to age, gender
and date of purchase in order to understand the characteristics relating to the sales of each shop.
After calculating the unit prices for each shop, it was found that there was a difference of 84 JPY
in the unit prices between Shop 10 and Shop 12. However, because these two shops belonged to the
same chain, the calculated results and the shops’ attributes (locations, floor space, number of parking



Int. Statistical Inst.: Proc. 58th World Satistical Congress, 2011, Dublin (Session CPS027) p.6497

[item master] 3778 records

classification Po— . manufacture
classification item code manufacture brand
code B code

foreign key
[POS] 126369 records

. . date of time of . .
chain code store code customer id item code units total amount
purchase purchase

foreign key foreign key

[store] 12 pécords [customer] 126377 records

|4 SN
store code chain code location sales area parking space customer id sex year of birth

Figure 2: table format of POS data

spaces) were almost similar. Therefore, it was decided that a more detailed analysis of the levels of
products could be gathered, specifically from these shops. In order to find differences between the unit
prices of the two shops, we developed a ranking comparison plot that could simultaneously perceive
the variations in price distribution between two shops, the price distribution according to ranking and
the sales ranking for products in each shop. Figure 3 and 4 indicate ranking comparison plots for
the sales ranking of toothpaste in Shops 10 and 12. Although they are both on the same plot, the
emphasized parts are different. In the figure 3, segments showing rather high-priced products and
variations in their ranking are emphasized, while in the figure 4, those of the lowest-priced products
are emphasized.

Looking at the overall price distribution for toothpaste, lower-priced products are at most of the
top positions. Some high-priced products can be seen at the middle positions and mid-priced products
are at the bottom positions. In the figure 3, which emphasizes somewhat higher-priced products, we
find that products selling relatively well in Shop 10 with specific results show a large drop in sales
ranking in Shop 12. Furthermore, in the figure 4, which emphasizes the lowest-priced products, the
majority of the products have a high ranking in Shop 12.

4 Implementing Interactive Functions

According to the ranking comparison plot, the greater the range and number of products, the greater
their output. In order to extract products requiring attention, it is desirable to be able to output a
statistical graphics equipped with interactive functions. In this study, we developed a script that can
generate output from the statistical software R, allowing the user to use a mouse to designate the
pricing, product type and scope of variation in ranking, and then devise a ranking comparison plot
which is able to emphasize the applicable items. Output from this script is in the Scalable Vector
Graphics (SVG) format, the standard for vector graphics on the web. By reading these files with
leading web browsers, it is possible to use these interactive functions of ranking comparison plots. As
SVG is a text file, it is easy to dynamically generate data, and it is possible to implement interactive
functions using JavaScript. Examples of statistical graphics with these types of functions developed
with SVG, therefore, are extremely common [5].
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Figure 3: ranking comparison plot which empha- Figure 4: ranking comparison plot which empha-

sizes the higher-priced products sizes the lowest-priced products

5 Discussion

Ranking comparison plots are believed to be a powerful tool for comparing sales trends of products
among various shops. In the future, we plan to implement the ability to dynamically swap numbers,
display three or more stores and provide links to other statistical graphics.
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