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3. Activity Report 

One Week Interdisciplinary Online Faculty Development Programme on 

PANEL DATA ANALYSIS USING STATA 

Organised by 

Department of Economics, Sri Venkateswara College, University of Delhi 

In collaboration with 

(MHRFDC) Hansraj College during 11th – 16th October 2021 

 

REPORT 

 

The FDP was started by Mr. Amit kumar jha (FDP Coordinator) discussing its importance and 

terming it as having ‘pan India presence’. This was followed by words of inspiration from the 

Principal of Sri Venkateswara College, Prof C. Sheela Reddy. She welcomed the efforts of Mr 

Jha and Teacher in Charge (TIC) Mr. D. Brahma Reddy and pondered over the physical form 

of the FDP rather than the online version. This was followed by speech from the TIC where he 

discussed the importance of having the collaboration with the Hansraj College, University of 

Delhi and importance of learning.  Then Mr jha gave a brief introduction of the resources 

person Dr. Smruti Ranjan Behera and subsequently, open the floor for the event. 

On the first day, Dr. Behera began with a brief overview of panel data, their benefits and the 

types. Unobserved data and their fixed and random effects were looked into. Estimation of the 

beta coefficient and asymptotics as well as their assumptions in regression were covered. 

Pooled regression, OLS with first differences, leapfrog estimator, GLM, FEM, LSDV (least 

square dummy variable), Instrumental variable method and within group estimation model 

were looked into in detail. The sessions were hands-on session. It started with an explanation 

of how to plot graphs using STATA. The normal plot, density plots, etc. were explained. 

Further, Dr. Behera discussed how to do the fixed effects model under the least square dummy 

variable model (LSDVM) and how to interpret the dummy variables was also discussed. 

Thereafter, he discussed how to use STATA to undertake a random-effects model. The role of 

unobserved heterogeneous factors is obtained with the random-effects model. When the 

individual effect is a random variable and uncorrelated with regressors, it is a Random Effects 

Model. The Generalised Least Square method of regression is followed for the same. Pooled 



  

 

 

OLS works well for a random effect model. When the individual effect is correlated with 

regressors, it is Fixed Effects Model. Pooled OLS and between estimators are inconsistent for 

fixed effects. Within estimator of fixed effects model is consistent.  

Dr. Behera also discussed about first difference estimator of FE model. The Hausman test is 

used mostly to choose between the random effects and fixed effects models. It was further 

discussed how to run the test to check heteroskedasticity and autocorrelation as well as 

interpreting the results. Further, there was a discussion on how to see if time-fixed effects have 

a role or not. The resource person also examined the applicability of random effect model by 

undertaking the Brush pagan LM test. There are possibilities to have cross-sectional 

dependence in panel data. There was also discussion on the methods to detect the same through 

the cross-sectional dependence test. Pesaran’s CD test is used for this purpose.  

 Dr. Behera started the second day with a discussion on Instrumental variables and their 

estimation and Dynamic panel models- System GMM, Difference GMM. The Speaker in the 

2nd session of the second day discussed unit root testing on panel data and suggested that there 

are 1st generation as well as 2nd generation testing tools available in Stata.  Dr. Behera explained 

that Stata implements a variety of tests for unit roots or stationarity in panel datasets 

with xtunitroot. The Levin–Lin–Chu (2002), Harris–Tzavalis (1999), Breitung (2000; 

Breitung and Das 2005), Im–Pesaran–Shin (2003), and Fisher-type (Choi 2001) tests have as 

the null hypothesis that all the panels contain a unit root. The Hadri (2000) Lagrange multiplier 

(LM) test has as the null hypothesis that all the panels are (trend) stationary. There is the option 

that allows you to include fixed effects and time trends in the model of the data-generating 

process. 

      Dr. Behera also dealt with non-parametric tests using quantile regression and its types, on 

the third day of this FDP. Also, exemplifies the output diagrams of Hang root residuals for 

QR (less liberal (RF ≤ 0.5) specified, moderate liberal (0.5 ≥ RF≤0.75), high liberal (≥0.75) 

and symmetrical distributions of liberal using model. Then, the speaker elucidated about MM-

QR Method of Moment Quantile Regression and IV-QR Instrumental Variables Quartile 

Regression with an example of data set and illustrated using scatter plots. The resource person 

further explained why MMQR approach/method is much more efficient than IVQR. He also 

touched his research works on “Urbanization, Immigration and Crime-Evidence from 

OECD Economics” that was related to Homicide deaths, unlawful border disputes and giving 

temporary shelter to illegal entries. Another work was on “Religious Freedom and Trade 



  

 

 

Openness” which considered religious beliefs as having any significant role in overall 

economic development.  

On the fourth day, Dr Ruchi Sharma covered the concept of count data and problems in count 

data as compared to continuous data. Dr. Sharma explained that count data are discrete and non 

negative integers. The standard problem in the count data models are unobserved 

heterogeneity, problem of excess zeros and truncation. She explained concepts related to count 

data models theoretically. She covered non-linear model, Poisson distribution and Negative 

Binomial distribution and explained in details use of pooled regression and use of fixed effects 

and random effects models using panel count data. 

 Dr. Sharma made a point that in case of count data models, negative binomial distribution 

works better than Poisson distribution as the former can take care of over-dispersion and 

smaller mean. The method of estimation for the count data models is maximum likelihood 

estimation. Afterwards, she explained the application of count data models in cross-section 

data with the help of STATA software using data given by A. Colin Cameron and Pravin K. 

Trivedi.  

The 2nd session on the 4th day demonstrated use of count data models with respect to panel data. 

A presentation of both Poisson and Negative Binomial distributions was undertaken. Maximum 

Likelihood regressions with both Fixed and Random Effects were taught with both the 

distribution types. Subsequently, the interpretations of goodness of fit, Standard errors, 

maximum likelihood and coefficient estimates were explained by the speaker. Dr. Sharma also 

touched her research project on “Knowledge Spillovers of Foreign Patenting on Firms: 

Econometric Analysis using Patent Citation Data” that tried to understand the impact of 

patents by Non-Residents on the knowledge spillovers on regional firms using count data panel 

techniques.  

 

On the Fifth day, the session was conducted by Dr. Deb Kusum Das. It was based on the 

KLEMS dataset. KLEMS stands for capital, labor, energy, material, and services used in the 

production process. It is a panel database for all the variables related to the production process 

that are needed to analyze growth-related thesis in an economy. The purpose of the KLEMS 

database is to generate and provide industry-level data on outputs, inputs, and productivity to 

researchers, policymakers and academicians all over the world.  The follow up session was 



  

 

 

conducted by Mr. Pilu Chandra Das. He extensively talked about the construction of Gross 

Value Added (GVA) and Gross Value of Output (GVO) in the KLEMS database. For the GVO 

series, the basic data is collected from WPI, Office of the Economic Advisor, Ministry of the 

Commerce and Industry. For the service industry, WPI is not available; hence implicit GDP 

deflators were used. For certain benchmark years, supply use tables by Brookings India are 

also used. The intermediate goods are classified into three categories – Energy, Materials and 

Services. They have five energy inputs, sixteen service inputs and other intermediate inputs 

which are not included in these two heads come under the materials. For the GVA series, Mr. 

Das explained that for an individual firm and industry, productivity measure can be based on a 

value added concept where the value added is considered as an industry’s output and only 

primary inputs such as labor and capital are considered as industry inputs. 

On the Sixth day, Prof. Suresh Chandra Aggarwal focused on the methodology adopted to 

compute figures for labour input, quality and income share for the KLEMS India database. As 

opposed to the norm in existing databases of using ‘number of persons employed’ as a measure 

of labour input, KLEMS measure of labour input combines data on ‘number of persons 

employed’ and the extent of ‘embodied human capital’ (captured in terms of number of years 

of education). Sources of data used (keeping in mind the existing comparability issues across 

sources) to construct the series on labour input were discussed. The relatively broader measure 

of employment, i.e. Usual Principal and Subsidiary Status (UPSS) is used in India KLEMS. 

Methodological steps such as drawing of concordance between India KLEMS and different 

NICs, interpolation and extrapolation after data cleaning etc. to compute employment figures 

for 27-industries were explained.  

The second half of the talk focused on the construction of the Labour Quality Index based on 

Jorgenson et al. (1987) methodology using the Tornqvist translog index, for which 5 education 

categories are used. Data requirement includes employment and earnings figures - by education 

categories for each industry. Use of the Mincer wage equation (correcting also for sample 

selection bias using Heckman’s 2-step procedure) to arrive at earnings of self-employed in 

India was explained. 

Further, DR Abdul Azeez Erumban talked about the KLEMS Database particularly focusing 

on Capital where the objective is to construct asset-wise capital stock and aggregate capital 

services by industries for the India-KLEMS database. He began the lecture by explaining the 

issues in measurement of aggregate capital for productivity analysis namely co-existence of 



  

 

 

multiple vintages and heterogeneity of capital assets. The standard practice of perpetual 

Inventory Method and its problems were explained in detail. Afterwards, he explained the use 

of user cost of capital as an appropriate weight to aggregate capital assets, measuring capital 

service growth rates for growth accounting and the challenges in measuring rental prices or 

user costs. Thereafter, he moved on to discuss the India KLEMS Approach. 

The last section of the presentation focused on attempt to measure capital services for Indian 

industries. The data requirements, data sources and strategies were discussed in detail. 

In the end, Mr. Jha proposed vote of thanks and summed up the entire proceedings of this FDP. 
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