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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 in 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,(Dobre

and Xhafa, 2014).

• Largest source of 

data is online data

INTRODUCTION
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INTRODUCTION
•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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INTRODUCTION

to identify factor that give influence 

to the phone price.. 

Objective 3:

to analyse the price dispersion of 

selected item from online sources 

and physical outlets data sources.

Objective 2:

to identify and compare the price of 

selected item and its patterns from 

different online sources
. 

Objective 1:

DATA ANALYSIS

FOCUS 2:

DATA MANAGEMENT  

FOCUS 1:
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METHODOLOGY

DATA PREPARATION

METHOD OF 

ANALYSIS

DATA ACQUISITION

ITEM SELECTION

1

2

3

4
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METHODOLOGY : Data Acquisition
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• DOSM 
STATSBDA

• 4 WEBSITES

• 176K price 
quotation

• 2,800 unique 
items

• 5.2M data

• Manual Price 
Data Collection 
(physical outlet)

• Jan – Feb 2018

TY
P

E 
O

F 
D

A
TA • SEMI 

STRUCTURED

TO
O

L

• Web scrap using 
python 
selenium

• Data 
Preparation 
using python

• Data Analysis 
using R



METHODOLOGY : Data Preparation
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Partitioning the Data

Formatting the Data

Profiling 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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Cleaning the DataSTEP 1: 

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.
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Partitioning the DataSTEP 2: 

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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Formatting the DataSTEP 3: 

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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Profiling and Finding Misclassification DataSTEP 4: 

• 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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Profiling the DataSTEP 4: 

After initial cleaning process, the following results are obtained.
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METHODOLOGY : Item Selection

Item contained in CPI basket

Five Selection Criteria : 

1
The item found in at least from two different website2
The availability of the item by date and days (less missing days)3
Popularity of the most purchased item online and relevant to issue in the country4
Item that can replicate the data acquisition and preparation process against other item 

categories5

Selected item: Mobile Phones from 

Websites A and B 
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METHODOLOGY : Method of Analysis

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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k-mean clustering 

• The K-means clustering algorithm is used

to find groups which have not been

explicitly labelled in the data.

• K-mean clustering was carried out to get a

rough idea of the mobile phone group that

is in the market based on price,

specification and brand.

• Why K-mean ?

✓ most popular algorithms used for

clustering practice because of its

simplicity and speed;

✓ Can be applied to large size of dataset

that has a small number of dimensions,

numeric, and continuous.

✓ Commonly use for market

segmentation (customer and products)
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t-test

• Using independent t-test to understand if there is price difference between website A and B and also from 

both websites A and B compare to average price collected via physical outlet.

• Since the number of samples in each group is different, and the variance of the two data sets is also 

different, the unequal variance t-test (Welch’s t-test) is used.

• The null hypothesis for the independent t-test:  H0: u1 = u2

• The alternative hypothesis: HA: u1 ≠ u2

• The following syntax is used for t-test analysis using R. 
>t.test(apple_a,apple_b) 

>Var(apple_a$price_a) 
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Regression analysis

• Regression analysis is used to understand the factor that give influence to the phone price.

• Dependent variable is Prices

• Four independent used as below:

• Below syntax is used to perform regression analysis:

>j1 = lm(data=web_b,price_actual~-1+factor(model)+storage + memory)

>summary(j1)

>anova(j1)
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RESULTS & DISCUSSION

Selected item for this project is mobile phones from websites A and B. 

Below results were obtained from both websites. 

Average phone price from physical outlet data collection for month of January and February 2018 is as below:
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RESULTS & DISCUSSION

Number of phones offer by date from website A and website B
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RESULTS & DISCUSSION

Daily phones price offer by website A and website B
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RESULTS & DISCUSSION

There are 240 

unique sellers for 

phone from 

website A, while 

website B is the 

single seller

Number of phone seller base on brand from website A
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RESULTS & DISCUSSION : K-mean clustering

Phone price can be grouped using k-mean clustering.
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K-mean clustering Website A

The 8 cluster group for brand-price distribution of website A



2424

K-mean clustering Website A

The 8 cluster group for storage-price distribution of website A
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K-mean clustering Website A

The 8 cluster group for memory-price distribution of website A



2626

K-mean clustering Website B

The 8 cluster group for brand-price distribution of website B
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K-mean clustering Website B

The 8 cluster group for storage-price distribution of website B
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K-mean clustering Website B

The 8 cluster group for memory (RAM)-price distribution of website B
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RESULTS & DISCUSSION : Price Dispersion

Top 20 mobile phones from website A and B

Top ranking of 

mobile phones has 

been selected and 

matched with the 

physical outlets 

price data collection
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Price Dispersion

Price distribution for six mobile phones brand from website A and B
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Price Dispersion APPLE

Price distribution for Apple models from website A and B 



3232

Price Dispersion Website A: Apple

• 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 
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Price Dispersion Website A: Apple

Apple models price distribution base on seller name from website A
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RESULTS & DISCUSSION : T-test

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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RESULTS & DISCUSSION : T-test

Hypothesis 2:

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
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T-test HYPOTHESIS 2
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RESULTS & DISCUSSION : T-test

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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T-test HYPOTHESIS 3

• 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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RESULTS & DISCUSSION : Regression Analysis

Table 3.16 shows that 

regression model with 

variables phone model, 

storage (rom) and memory 

(ram) give the best model 

with high adjusted R-squared 

and the lowest residual 

standard error.

Phone model and storage 

size shows high variation in 

price for website A

Table 3.16:  Summary Result for Regression Analysis of Website A
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RESULTS & DISCUSSION : Regression Analysis

Table 3.17 shows that the last 2 

regression models give the best 

model with high adjusted R-

squared and the lowest residual 

standard error.

Brand, model and storage give 

high impact on the phone prices 

sold in website B.

Table 3.17:  Summary Result for Regression Analysis of Website B
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RESULTS & DISCUSSION : Regression Analysis

Regression analysis is to identify which variables have impact on the prices.  

Base on regression analysis, storage sizes and models, significantly give influence for the 

phone prices.

However this is not the best regression model to be used because other factors are not fully 

taken into account such as multicollinearity, autocorrelation, heteroscedasticity and outliers. 

Further analysis can be carried out in future studies to find the best model to fit phone pricing in 

Malaysia. Details product specification and information can also be enriched for the better 

results.
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CONCLUSION

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

04
The price differences are basically contributed by the 

brands and the specifications of a model



43

STUDY LIMITATION

• New area / initial project in DOSM.

• Limited past research study on the initial topics.

• Limited access to data and data collection technique.

• Dashboard.

• Time.
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RECOMMENDATION

• 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.

• Better understanding of the influenced factors of the price (e.g. shipping cost, seller ratings,

warranty, loyalty/membership, etc) can also be obtained through more enrichment data process.

• Extended the study by comparing the consumer price index for goods online and existing field

methods.
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BENEFITS OF RESEARCH

• This study as a paving way for further consumer pricing studies/ task in DOSM.

• Big data analytics team is currently developing the dashboard related to the consumer price index.

• The government will have the signal when there is an increase of the price, hence the appropriate

solutions can be draw in order to control the inflation in the country.
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