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VOLUME

VELOCITY

VARIETY

VERACITY

• UN Working Group on Big Data, 2014 explore 
the utilization of new information sources and 
technology advancement for the official 
statistics.

• Concern on the data collections of online price.

• NSOs (UK, US, Korea, Italy, Netherland, Japan, 
MALAYSIA…) have started to consider the use 
of online data for official Consumer Price Index 
(CPI), (Cavallo, 2017).

• DOSM (StatsBDA), 2017 has developed Price 
Intelligence (PI) as an alternative and 
compliment approach for the data collection 
method. 

• 2.5 quintillion 
bytes of data 
produced 
everyday. 90% 
data is 
unstructured,(Do
bre and Xhafa, 
2014).

• Largest source of 
data is online 
data
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•The CPI measures the 

percentage change in price 

through time in a constant 

basket of goods and services. 

•CPI represents the average 

pattern of purchases made by a 

particular population group in a 

specified time period.

•The price basket is a consumer 

goods to define the CPI using 

sample of goods and services 

available at the consumer 

market place.

•The goods and services 

covered in the price "basket" 

are broadly classified using 12 

groups in COICOP

CPI 
BASKET

Alcoholic Beverages & Tobacco.

Clothing & Footwear.

Housing, Water, Electricity, 

Gas & Other Fuels.

Furnishings, Household 

Equipment & Routine 

Household Maintenance.

Transport.

Communication.

Recreation Services & 

Culture.  

Education. 

Health.

Restaurants & Hotels.

Miscellaneous Goods 

& Services.

Food & Non-alcoholic 

Beverages.
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DATA ANALYSIS

FOCUS 2:

DATA MANAGEMENT  

FOCUS 1: Handling 
Unstructured Data

Price Pattern & 
Dispersion Analysis
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Author Title Findings

Cavallo, 2017 Are online and offline 
prices similar? evidence 
from large multi-channel 
retailers. 

Online price information is increasingly being used as economy indicator 
measurement and research application.  The data collections of online 
price are one of the main initiative that is concerned by majority of the 
official statistical agencies around the world. National Statistical Offices 
(NSOs) have recently started to consider the use of online data in official 
Consumer Price Index (CPI) 

WEB SCRAPPING
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Author Title Findings

• Polidoro, F. et. 
al., 2015

• Nygaard, R. 
2015

• Josef Auer and 
Ingolf
Boettcher, 
2016

• Web scraping 
techniques to collect 
data on consumer 
electronics and airfares 
for Italian HICP 
compilation. 

• The use of online prices 
in the Norwegian 
Consumer Price Index. 
Statistics Norway.

The purpose of modernization in this consumer price data collection is to 
understand and evaluate the suitability, quality of data and potential of 
cost reduction if other data sources can be used as an alternative or 
complementary for CPI measurements and inflation. Among the countries 
involved are The Italian National Statistical Institute (Istat) who did the 
research for online data collection using open source tools i.e. iMacros , 
while Statistics Austria, and Norway Statistics  using Import.io software 
as web scraper tools. 

WEB SCRAPPING



1010

Author Title Findings

Breton R, et. al., 
2015

Research indices using 
web scraped data: May 
2016 update. Newport: 
Office for National 
Statistics.

Office for National Statistics United Kingdom (ONS) using Python scrapy
module to scrap data from three online supermarket chains in UK which 
are Tesco, Sainsbury and Waitrose. The web scrapers managed to collect 
estimates of 6,500 daily price quotation i.e. approximately 200 thousand 
price quotation monthly. This is a huge amount of price quotes compare 
to price collected in the traditional approach 

Chuanyang and 
Joseph, 2016

Experiences with the use 
of Online Prices in 
Consumer Price Index

Statistics Singapore also uses open source software i.e. Import.io as a 
web scraper to scraped prices for airline tickets fares. There are two types 
of web crawlers that have been used i.e. customized web crawlers and 
the 'point-and-click' . 

Boeing, G., & 
Waddell, P. (2017)

New Insights into Rental 
Housing Markets across 
the United States: Web 
Scraping and Analyzing 
Craigslist Rental Listings

The study of rental housing market across the United States, used web 
scraped tool to collect housing rental data in the US to see the trend of 
home-rental rates in US urban areas. The python software has been used 
as a web scraper tools in the study
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Author Title Findings

Polidoro, F. et all, 
2015

Web scraping techniques 
to collect data on 
consumer electronics and 
airfares for Italian HICP 
compilation. Statistical 
Journal of the IAOS, 31(2), 
165-176.

Istat uses web scrap techniques to collect prices for electronic goods and 
airline tickets fares. Open source software is used for scraped data 
purposes. Istat found that there was an improvement in terms of 30% 
time saving in carrying out price quotations for electronic goods. 

Nygaard, R, (2015) The use of online prices in 
the Norwegian Consumer 
Price Index. Statistics 
Norway.

Statistics Norway has started a pilot study for price data collection using 
web scraped as early as in year 2014. Despite the increase in online sales, 
the reality is unsure whether price changes are the same or not. Thus the 
researcher suggest that it is important in the preparation of the CPI, 
both methods of collecting prices i.e. web scraped for online price data 
and traditional approach of price collections are used as complementary 
to the CPI and inflation measurement. 
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Author Title Findings

Tang and Xing 
(2001) 

Will the growth of multi-
channel retailing diminish 
the pricing efficiency of 
the web?. 

The spread of prices for pure e-commerce seller can be considered lower 
than the prices of multi-channel retailers. 

Pan et al., 2002, p. 
433

Pricing on the Internet. 
Journal of Product & 
Brand Management

Price dispersion is the variation of the price for the same product. It is 
defined as “the distribution of prices of an item with the same measured 
characteristics across sellers, as indicated by measures such as range and 
standard deviation of prices.

Smith and 
Brynjolfsson
(2001) 

Consumer 
decision‐making at an 
Internet shopbot: Brand 
still matters.

The price sensitive consumers on internet respond very strongly to well-
known and heavily branded retailers which show that branding can be 
important in determine the price. They also found that consumer who 
care about shipping time are likely to prefer well-known brands, because 
promised shipping times are difficult to enforce

PRICE PATTERN ANALYSIS 
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Author Title Findings

Petrescu, M., 
(2011) 

Online price dispersion–
more than imperfect 
information

... aims to analyse the price dispersion for online shopping mall and to 
identify factors that affected the price dispersion. Regression analysis for 
price dispersion on five factors was carried out i.e. the average price of 
goods, types of goods, number of sellers, shipping costs and reviews and 
ratings from users. The results show that price dispersion is influenced by 
the average price of goods, types of goods, shipping costs and reviews 
and ratings of users. The number of sellers does not affect the price 
dispersion because users can easily make price comparisons across sellers

Cavallo (2017) Are online and offline 
prices similar? evidence 
from large multi-channel 
retailers

… through the BPP shows that there is a price difference between price 
collection through physical outlet and online price collection using web 
scraping technique. But this difference is small where eight countries 
show online prices are lower than prices at physical outlets, while 
Australia and Argentina show otherwise. However, this research only 
involves multi-channel retailer, a retailer with both business platforms, 
physical outlet and online website
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DATA PREPARATION

METHOD OF ANALYSIS

DATA ACQUISITION

ITEM SELECTION

1

2

3

4
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D
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E
• DOSM STATSBDA

• 4 WEBSITES

• 176K price 
quotation DAILY

• 2,800 unique 
items

• *5.2M data 
Monthly

• Manual Price Data 
Collection 
(physical outlet)

• Jan – Mac 2018

TY
P

E 
O

F 
D

A
TA • SEMI STRUCTURED

* Semi structured 
dataset is when the 
data has field 
attribute form but 
the elements under 
the attribute are in 
unstructured form 
i.e. in this case is 
long text form. The 
items are organized 
differently according 
to the website 
preferences

TO
O

LS • Web scrap using 
python selenium

• Data Preparation 
using python

• Data Analysis 
using R
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03

04

01

02

Partitioning the Data

Cleaning the Data

Data Tokenization | Split | Filter

Remove outlier, illogical content, irrelevant attribute

Change data format (dates, integer, string)

Profile the data into 
category, brand, other item specification
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Remove outlier, illogical content and 
irrelevant attribute:

• Using describe (), unique ()
function to identify the data summary/ 
content

• Using isin() function to delete the 
unwanted content.



2020
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The long text description need to be 
partitioned/ split before the product can be 
categorized into proper category:

• Using split() function to breaks-up 
the string at the specific separator and 
then returns a list of strings.

• Using str.cont () function to filter 
the specific word to specify the data 

• Using np.where() function to 
partitioning the data according to the 
item specification (e.g. brand, model, 
shipping, warranty, etc.)
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The data type function is used to identify the data format for each attribute, and the 
format can be changed if necessary.

In this data set, attribute ‘dates’ been assign as ‘object’, therefore it has been changed 
to date and time format using datetime() function.
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• Using np.where() function to profile the data 
according to the item specification (e.g. brand, 
model, shipping, warranty, etc.). 

• Using unique () function and plot the data to 
identify the potential misclassification of the data. 

• For example, ‘apple’ can be misclassified under 

electronics category which are either iPhone or 
mac book which also carry the same name of 
‘apple’. It also can be classified into fruit, 
beverages and also fashion category as there exist 
woman jeans with brand of ‘apple mint’.

• Finalise the item category after data profiling 
because could be happened between different 
categories. For example, Samsung accessories 
(phone case, keypad, earphone, etc) can still falls 
into mobiles category instead of accessories. 
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After initial cleaning process, the following results are obtained.

TOTAL   14,066,121 TOTAL     1,251,376
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Item contained in CPI basket

Five Selection Criteria : 

The item found in at least from two different 
website

The availability of the item by date and days (less missing days)

Popularity of the most purchased item online and relevant to issue in the country

Item that can replicate the data acquisition and preparation process against other item 
categories

Selected item: Mobile Phones from 
Websites A and B 
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Selected item for this project is mobile phones from websites A and B. 
Below results were obtained from both websites. 



2929



3030



3131

There are 240 

unique sellers for 

phone from 

website A, while 

website B is the 

single seller
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3 Analysis were conducted in this project to identify the price pattern :

• k-mean clustering 
Clustering is a grouping of data that share similar features together in the same group. K-mean is one of the most commonly used

• t-test
The t-test compares two averages (means) and tells if the observations are 
different from each other. The t-test also tells how significant the 
differences are.

• Regression analysis
Regression analysis is used to examine the relationship between two or more variables of interest. It is used to examine the influence 
of one or more independent variables (predictor variable) on a dependent variable (response variable)
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Top ranking of 

mobile phones has 

been selected and 

matched with the 

physical outlets 

price data collection
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Price distribution for six mobile phones brand from website A and B
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Price distribution for Apple models from website A and B 
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• 8 Apple model from Website A and 5 Apple model 

from Website B. 

• The price range are different between website A 

and B. 

• Lower price below RM 1,000 in website A 

occurred because used and refurbish set of iPhone 

is offered from this website 

Website A: Apple
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Website A: Apple
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There are 8 Xiaomi model from Website A and 12 Xiaomi model from Website B. 
The price range from both websites is almost the same
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There are 37 Huawei 

models from Website A 

and 25 Huawei models 

from Website B. 

Only 10 match models 

were selected from both 

websites but must include 

Huawei P10 because it is 

one of mobile phone item 

in physical price data 

collection
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There are 34 Samsung 

models from Website A and 

21 Samsung models from 

Website B. 

Ten match models were 

selected from both websites 

but must include Samsung 

J3 Pro and Samsung S8 as it 

is one of mobile phone item 

in physical price data 

collection
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13 Oppo models 
from Website A and

7 Oppo models from 
Website B
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7 Sony models from 
Website A and 

11 Sony models from 
Website B
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Hypothesis 1:

Null Hypothesis: Average price of mobile phone brand from website A and B are the same,

Alternative Hypothesis: Average Price of mobile phone brand from websites A and B are different.

All p-value in the table are lower than significant level of 5%. Therefore, the Null Hypothesis is rejected and 
concluded that in overall, this six brands have different prices between website A and B
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Null Hypothesis: Average price of mobile phone model from website A and B are the same.

Alternative Hypothesis: Average price of mobile phone model from website A and B are different.

• Apple brand is significantly different 
between website A and B

• 4 Xiaomi model is significantly different 
between website A and B

Hypothesis 2:
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Hypothesis 2:

• 5 Huawei model is significantly 
different between website A and B

• 1 Oppo model is significantly different 
between website A and B
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Hypothesis 2:

• 6 Samsung model is significantly 
different between website A and B

• 1 Sony model is significantly different 
between website A and B
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Null Hypothesis:

i) Average prices of mobile phones models from website A are the same with Average prices of mobile phones from physical

outlets data collection.

ii) Average prices of mobile phone model from website B are the same with Average prices of mobile phone from physical

outlets data collection.

Alternative Hypothesis:

i) Average prices of mobile phones models from website A are higher compare with Average prices of mobile phones from

physical outlets data collection.

ii) Average prices of mobile phones models from website B are higher as compared to Average prices of mobile phones from

physical outlets data collection.

Hypothesis 3:
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• Base on the findings, the price from physical outlet is different compare to both website.

• The online prices are higher than the physical outlets average prices.

• This is only for this three specific model at the mentioned time. (Jan~Feb2018)
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01 There exist price differences between website A and website B

02
There exist price differences between average online price and the average price 

data collection through physical outlets

03
The online prices are higher than average price data collection through physical 

outlets
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• Further analysis can be conducted with better product specification through details data

enrichment.

• Analysis on price differences due to competition between merchants or sellers are

proposed to be done in the future.

• Conducting regression analysis to have better understanding of the influenced factors of

the price (e.g. shipping cost, seller ratings, warranty, loyalty/membership, etc) which

can also be obtained through more enrichment data process.
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#StatsMalaysia | #MyStatsDay | #ISIWSC2019 | #MyCensus2020 | #HIES2019 | #MyRetailCensus2019| #LeaveNoOneBehind
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