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Working with data

1. Define a research question.

2. Choose a methodology

3. Find the data

4. Analyze the data

(Sometimes, the reverse is true. This is not ideal, though)



Types of data

IN TERMS OF STRUCTURE

-Cross-sectional

-Panel (longitudinal)

-Time-series

IN TERMS OF UNIT OF ANALYSIS

- Macro data (usually at the country 
or regional level)

- Micro data (for example, 
individual, household, firm, 
hospital, school, sport team, etc.)

NON-EXPERIMENT VS. EXPERIMENT











Data and Applying Econometrics



Microeconometrics

• Econometric techniques which can be used to analyze 
micro-level data.

• Problems usually found in micro-level data:
o Simultaneity problem
o Unobserved heterogeneity problem
o Individual’s complexity of choices
o Individual’s heterogeneity



Useful textbooks for microeconometrics

Microeconometrics: Methods and Applications by Cameron and Trivedi

Microeconometrics Using Stata by Cameron and Trivedi

Econometrics of Cross Section and Panel Data by Wooldridge, J. M. (or Introductory 
Econometrics)

Applied Time Series Econometrics by W. Enders

Discrete Choice Methods with Simulation by Kenneth E. Train

Econometric Methods with Applications in Business and Economics by C. Heij and 
others

Guides to Econometrics by Peter Kennedy

Mostly Harmless Econometrics: An empiricist’s Companion by Angrist and Pischke



Econometrics for time-series data

• Econometric techniques which can be used to analyze 
time-series data.

• Problems usually found in time-series data:
o Auto-correlation
o Non-stationarity
o Spurious correlation
o Trend, Cycle, Season effects.



Useful textbooks for time-series 
econometrics

The Cointegrated VAR Model: Methodology and Applications by Katarina 
Jeselius

Time Series Analysis by James D. Hamilton

Introduction to Econometrics by J.H.Stock and M.W.Watson

Time Series Analysis and its Applications. With R Examples by Shumway 
and Stoffer



What kind of data do you 
expect to use?
Which empirical method(s) do you think you will use?



Today’s materials
Microeconometrics

• Basic OLS 

• Differences-in-Differences (Treatment effects)

• Discrete-choice methods / Count models

Survey Design



Terminology for Simple Regression



Basic OLS



Fitted Values
and Residuals



Basic Issues to consider

1. Heteroskedasticity

2. Omitted Variable Bias

3. Endogeneity Bias (x explains y, while y also explains x)

OLS can easily be done on STATA.

Command: regress y x1 x2 x3 x4, robust



Differences-in-Differences
Popular among policy/impact 
evaluation work.

i.e.

- What is the health impact of Thailand’s 
universal health care policy (30-THB 
policy)?

- Does an increase in the minimum 
wage reduce employment?

- Can the rice pledging policy help 
alleviate farmers’ debt problem?  

Control
Samples

Treatment
Samples

Time = 0 No Policy No policy

Time = 1 No Policy With Policy

Sometimes we call this the 
measurement of “treatment effect”



Card and Krueger (2000)

Measures the impact 
of an increase in the 
minimum wage in the 
US.

 The minimum wage 
affected Pennsylvania, 
but not New Jersey.

Source: Angrist and Pischke (2009), p.231



Regression DD

The specification can turn out to look like a fixed-effect specification with 
additional period-specific and treatment dummies.

where

Yist is the outcome variable of interest (i.e. employment)

NJs is a dummy for each state (here, New Jersey)

dt is a dummy for each time period

Thus, δ measures the treatment effect.

( )ist s t s t istY NJ d NJ d         



Discrete Choice methods



Popular discrete-choice methods
• Logit/Probit

• Multinomial Logit

• Ordered Logit

• Nested Logit

• Negative Binomial

• Poisson Regression

• Censored/truncated data

Which model to use depends on the nature of the decision-
making process and the distribution of the data.

Discrete 
Choice

Count



The Logit/Probit family

• Logit/Probit – for binary choice (yes/no)

• Multinomial Logit – for multiple choice that are not rankable
(but has to satisfy the independence of irrelevant alternatives 
(IIA)

• Ordered Logit – for choices that are rankable

• Nested Logit – for choices that have some nested structures.



Logit & Probit Models
P(Y = 1 | X) = 𝐺(𝛽0 + 𝛽1𝑋1 +⋯+ 𝛽𝑘𝑋𝑘), 

where 𝐺(∙) is the cumulative normal distribution function in the 
probit model. 𝐺(∙) is the logistic function in the logit model. 



Count models

• Sample concentrates on many small count values.
- doctor visits
- patent applications

• Popular models
- Poisson
- Negative binomials 

µ



Deb and Trivedi (2002)
• Data from the RAND Health Insurance Experiment

• Finds the impact of the change of insurance plan on # visits.

Source: Cameron and Trivedi (2005)

Contacts 0 1 2 3 4 5 6 7 8 9 10

Relative
Frequency 31.2 18.9 13.8 9.3 6.7 4.8 3.4 2.6 2.0 1.4 1.0

Contacts 11 12 13 14 15 16 … >21 Max

Relative
Frequency 0.9 0.6 0.5 0.4 0.3 0.3 1.0 77



Poisson Regression Model
Poisson distribution

where E(Y) = µ   and V(Y) = µ 

Poisson MLE finds     that corresponds to the following first 
order condition. (see more in Cameron and Trivedi (2005))
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Negative Binomial
• The simple poisson regression requires restrictive assumptions

• Negative binomial is a mixture model which relaxes the 
assumption that parameter  “µ”  is fixed.

Poisson pdf.

The parameter “µ” can become “µ = αv”, where α is a 
deterministic function of X (individual characteristics, 
explanatory variables). (see more in Cameron and Trivedi (2005))
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Sampling & Questionnaire 
Design



Sampling Design

 Obtain information from a subset of a larger group

 The results used to make estimates of the larger group

 Faster and cheaper than asking the entire population

Two keys

1. Selecting the right people

2. Selecting the right number of the right people



Population vs. Sample

Population of Interest

Sample

Population Sample

Parameter Statistic

We measure the sample using statistics in order to draw
inferences about the population and its parameters.



Characteristics of Good Samples

Representative 

Accessible

Low cost



…This (bad)…

Population
Sample



…or this (VERY bad)…

Population

Sample



 Population
The entire group of people of interest from whom the researcher needs to obtain 
information.

 Element (sampling unit)
one unit from a population

 Sampling
The selection of a subset of the population

 Sampling Frame
Listing of population from which a sample is chosen

 Census
A polling of the entire population

 Survey
A polling of the sample

Terminology



Terminology
 Parameter

The variable of interest

 Statistic

The information obtained from the sample about the parameter

 Goal

To be able to make inferences about the population parameter from knowledge of the 
relevant statistic  - to draw general conclusions about the entire body of units

 Critical Assumption

The sample chosen is representative of the population



Define Population 

Determine Sampling Frame

Determine Sampling Procedure

Probability Sampling       

Type of Procedure

Simple Random Sampling

Stratified Sampling

Cluster Sampling

Non-Probability Sampling

Type of Procedure

Convenience

Judgmental

Quota

Determine Appropriate

Sample Size

Draw Samples

Sampling Design Process



“Ideally, who do you want to survey?” 

i.e. those who have the information sought  What are their 
characteristics. Who should be excluded?

It involves 

– defining population units

– setting population boundaries

– Screening (e.g. security questions, product use )

1.Define the target population



Select “sample units”

 Individuals

 Household

 Streets

 Telephone numbers

 Companies

2. Determine the Sampling Frame



3. Selecting a Sampling Design

Equal chance of being included in 
the sample (random)

 simple random sampling

 systematic sampling

 stratified sampling

 cluster sampling

NON-PROBABILITY SAMPLING

Unequal chance of being included in 
the sample (non-random)

 convenience sampling

 judgment sampling

 snowball sampling

 quota sampling

PROBABILITY SAMPLING



• Simple Random Sampling (SRS)

Population members are selected directly from the sampling frame

Equal probability of selection for every member (sample size/population size)

400/10,000 = .04

Use random number table or random number generator



• Systematic Sampling

Order all units in the sampling frame based on some variable 
and number them from 1 to N

Choose a random starting place from 1 to N and then sample 
every k units after that



• Systematic Sampling



• Stratified Sampling (I)

The chosen sample is forced to contain units from each of the 
segments, or strata, of the population

equalizing "important" variables
years in school, geographic area, product use, etc.

Steps:
Population is divided into mutually exclusive and exhaustive strata based on 
an appropriate population characteristic. (e.g. age, gender etc.)
Simple random samples are then drawn from each stratum.



• Divide population into clusters 

(usually along geographic 

boundaries)

• Randomly sample clusters 

• Measure units within sampled 

clusters 

• Cluster Sampling



When to use stratified sampling

 To compare groups of different types of samples.

When to use cluster sampling

 Costly to move between each data collection location.

 There is a list of clusters but not of individual population members

3. Selecting a Sampling Design



Questionnaire Design
adapted from Taylor-Powell (1998) and Burgess (2001)

1. define your research aims 

2. identify the population and sample 

3. decide how to collect replies 

4. design your questionnaire 

5. run a pilot survey 

6. carry out the main survey 

7. analyze the data 



Questions …

and how they are 

perceived



Decide how to collect replies

 Interview 
- need to train all the interviewers.

 Self-administered questionnaires
- questions have to be clear.



Questionnaire design

Collect information that 

answers your question.



Layout and sequence

 Concise

 Has some introductory statement

 Logical

 Be consistent on your wordings

 Give clear instruction



Open vs. closed questions



Single vs. Multiple responses



Complicated question



Ranked responses



Rated responses



Avoid double questions



Avoid questions that involve negatives



Ask for precise answers



Avoid leading questions



Reference

Burgess (2001), “A general Introduction to the Design of Questionnaires for Survey 
Research”, Information Systems Services, University of Leeds


