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The nightmare begins…

You’ve done your homework, you’ve 

compiled your readings, and you think no 

one else has thought of this idea 
(see MasterResearcher Seminar Series IV – Exploring the Field)

You’re thinking of how you’re going to 

process your data; you start looking for 

applicable methods only to see this:



Cheong et al. (2017a)

Fung et al. (2015)

Cheong et al. (2017b)

Sila et al. (2016)

Gul et al. (2011)

Cheong, C. W. H., Sinnakkanu, J., Ramasamy, S. (2017a). On the predictability of carry trade returns: The case of the Chinese Yuan, Research in International Business and Finance, 39, 358-376.

Cheong, C. W. H., Sinnakkanu, J., Ramasamy, S. (2017b). Reactive or Proactive? Investor sentiment as a driver of corporate social responsibility, Research in International Business and Finance, 

42, 572-582.

Fung, S. Y. K., Gul, F. A., Radhakrishnan, S. (2015). Corporate political connections and the 2008 Malaysian election, Accounting, Organizations and Society, 43, 67-86.

Gul, F. A., Srinidhi, B., Ng. A. (2011). Does board gender diversity improve the informativeness of stock prices? Journal of Accounting and Economics, 51, 314-338.

Sila, V., Gomez, A., Hagendorff, J. (2016). Women on board: Does boardroom gender diversity affect firm risk? Journal of Corporate Finance, 36, 26-53.



Common problems in finding the right one

#1: Putting method over theory

#2: Constantly comparing with others

#3: Over-thinking

#4: Poor (understanding of) variable 
definitions and model construction

Like finding a life partner, the right one helps you 
grow (your analysis!) from simple to insightful

The wrong one will make you go round in circles 
and drive you up the wall



Overview

What are the common methods used?

Which method is right for me?

Where do I begin?



Common methods

Typical AFE research objectives seek to 
establish causality e.g.:

– “How does X cause Y?”

– “How will Y respond when X behaves this 
way?”

– “How will Y respond to X given Condition Z?”

Your method(s) and inference all 
throughout ideally should lead you in this 
direction



Common methods

Often, useful insights into the relationship 

studied can be found from a combination 

of:

– Descriptive statistics

– Correlation (Pearson or Spearman)

– A bit of creative sample splitting (sparingly)

– Graphics (sparingly) 



Cheong, C. W. H., Sinnakkanu, J., Ramasamy, S. (2017a). On the predictability of carry trade returns: The case of the Chinese Yuan, Research in International Business and Finance, 39, 358-376.



Common methods: Regression

Approx. 80% of the “Most Recent” articles 

(as of July 2, 2018) accepted in Journal of 

Finance used some variant of regression 

analysis, or included regression analysis as 

one of the methods used

Fundamentally:

Y = α + Σβx + ε



Regression: Common Variants

Ordinary Least Squares (OLS) – Pooled 

Sample

OLS with Fixed Effects

OLS with Random Effects

2-Stage Least Squares (2SLS), also known as 

Instrumental Variable (IV) method

Generalized Method of Moments (GMM)



Which is the right one for me?

OLS – Pooled Sample

– Most commonly used

– Simplest form (can even be done via Excel)

– Versatile; allows mixing and matching

– More relaxed assumptions (esp. on 
homogeneity and sample balance)

– Useful in establishing first indication

– May lead to spurious inference, esp. if sample 
is (logically / theoretically) heterogenous



Individual specific effects 

are not correlated with 

independent variable(s)

– E.g.: Firm industry 

(Individual effect) and 

OPR (independent)

Individual specific effects 
are correlated with 
independent variable(s)

– E.g.: Firm industry 
(individual effect) and 
firm size (independent)

Which is the right one for me?
OLS with Random Effects OLS with Fixed Effects

Note: Random / Fixed effects control for unobserved heterogeneity i.e. sample differences that we know (or potentially) exist 

but are not / cannot be captured or measured in our model for whatever reason

Unobserved heterogeneity can also be accounted for by using dummy variables. The most common are year and industry 

dummies. Look out for model over-specification though. Over-specified models (esp. with dummies) are difficult to interpret 

and may also result in singular matrix errors (i.e. too many zero sums in the data)

• Use Hausman Specification Test to determine which is more appropriate 
for your data. If Hausman test is significant, e.g. p < 0.10, use fixed effects.

• With firm-level panel data, chances are it’ll be fixed
Purely arbitrary



Which is the right one for me?

2-Stage Least Squares (2SLS) or 
Instrumental Variables (IV) Method

– Used when data has endogeneity problems 

– Easy to perform in SPSS / Eviews / STATA

– Data intensive

• Requires inclusion of IVs to control for endogeneity

– IV must be exogenous to the X-Y relationship i.e. IV explains 
X but does not independently affect Y

– IV musn’t be correlated with the error term

– Number of IVs must be equal or more than Xs

– Truly exogenous variables are almost impossible to find



Which is the right one for me?

Generalized Method of Moments (GMM)

– Mathematically similar to 2SLS (2SLS is a variant of 
GMM)

– Normally, 2SLS is sufficient, esp. if relationship and 
variables are already well-established in the literature

– Same data-intensive requirements as 2SLS

– More commonly used when:

• Scope of study is wide; many ‘relevant’ variables 
(common in Macroeconomics and high-frequency asset pricing studies)

• Relationship between variables & IVs are dynamic, or certain 
variables cannot be observed or measured (e.g. corporate 
culture)



Which is the right one for me?
Endogeneity
(independent variable is correlated with error term, which violates OLS assumption)

Causes of endogeneity:

– Reverse causality (X causes Y, but Y also causes X)

• E.g.: Experienced managers improve firm performance but better firm 

performance may also attract more experienced managers

– Omitted variable (important to the relationship studied but not included)

• E.g.: In studying firm performance, omit Firm Size

– Measurement error (variables not properly defined or ‘cleaned’)

• E.g.: variable with high variance throughout sample (e.g. share price) not ‘normalized’ or 

‘winsorized’ [More in Part 2]

– Time factor

• Serial correlation - previous period observation affects current period observation 

(common for time series data e.g. share price)

• Current period X has (no) impact on current period Y (may arise due to timing 

differences in reporting e.g. annual average share price vs total assets)



Which is the right one for me?
Resolving Endogeneity Issues

– 2SLS or GMM

– If the relationship studied is relatively 

straightforward, a lead-lag model may suffice



Where do I begin?
Look at thematically similar studies. It is very rare for AFE studies to 

be completely unique and dissimilar. Similarly, it is very rare in AFE 

for your idea to be so special that no one has ever done it (or some 

version of it)

Most studies combine a few methods (depending on preliminary 

results)

A good place to start is a simple pooled sample OLS (after 

descriptives and correlation)

– Start with just Y and the main X

– Add other key X variables one at a time. 

– Add other control variables one at a time. 

– Every additional X included may alter the results significantly.

– CAUTION: removal of non-significant Xs, although statistically pleasing, is frowned 

upon by many editors (“p-hacking”). Only drop Xs if they cause serious 

estimation issues (e.g. singular matrix, ridiculously high R2 , all p-values at 0.00 

etc.)



Where do I begin?
While adding variables, observe how the estimates change in terms 

of coefficient sign, standard error, p-value, and magnitude [in that 

order]

– High R2 may not necessarily be a good thing as it may indicate problems with your 

data specification or model construction or both. Although R2 is still a key measure, 

their importance in interpreting model efficiency is diminishing. AFE studies over 

the past few years get by with R2 between 0.08 – 0.40

When observing these changes, check against your hypothesis and 

literature

– If it supports your hypothesis / literature, good. But this is just the first step. Time to 

validate findings with more robust methods.

– If it goes against your hypothesis / literature, it’s not the end. Time to use more 

robust methods.



Where do I begin?

Prior Check:

• What has the literature 

done?

• Can I do something 

similar?

• What data do I need?

• What else can I do 

with resources I have?

• Models

• Variables

• Definitions

• Processing 

power 

Data management (4S):

• Suitability

• Sufficiency

• Sexiness

• Sensiblility

More on this in Part 2

Pre-testing:

• Descriptive statistics

• Correlation

• Graphs

• Figures

Look for anything that’s 

out of the ordinary / 

unexpected

Preliminary Test:

• Start with simplest form

• Build-up estimates one 

variable at a time

• Observe changes to 

estimates

Use anything unique to build further tests.

If there’s nothing unique, there might be

nothing worth studying!

Unusual output?

Repeat until you 

are confident 

‘unique’ 

observations and 

estimates are truly 

unique

Hypothesis check

Do the estimates support the 

hypothesis?

Literature check

Are the estimates consistent with 

the literature?

Further testing

Time to consider:

• Unique observations 

• Endogeneity issues

• Sample period anomalies (e.g. 

structural breaks)

Yes

No

Robustness Test (not always 

necessary):

Can consider:

• Alternative variables (X or Y)

• Alternative model construction

(e.g. change, probit)

More on this in Part 3

End test

• It’s impossible to account for every 

possible condition

• Make sure the most obvious ones 

have been controlled for
(normally endogeneity and sample period)

Hypothesis check

Literature check

Yes

No

Yes    No



Risk Measure = 

Advertising 
OLS Fixed Effects DPS-GMM 

 (1) (2) (3) (1) (2) (3) (1) (2) (3) 

Manager Religiosity -0.033*** 

(0.179) 

0.038*** 

(0.213) 

0.025*** 

(0.158) 

-0.025*** 

(0.087) 

0.029*** 

(0.098) 

0.022*** 

(0.101) 

-0.005** 

(0.224) 

0.017*** 

(0.115) 

0.014*** 

(0.204) 

Firm Intrinsic 

Religiosity 

 0.027*** 

(0.315) 

0.034*** 

(0.149) 

 0.021*** 

(0.105) 

0.028*** 

(0.228) 

 0.024*** 

(0.093) 

0.026*** 

(0.101) 

Firm Extrinsic 

Religiosity 

 0.051** 

(0.261) 

0.043** 

(0.237) 

 0.044** 

(0.215) 

0.037** 

(0.374) 

 0.018*** 

(0.065) 

0.015** 

(0.109) 

Social Capital  0.019** 

(0.306) 

0.014* 

(0.244) 

 0.013* 

(0.153) 

0.011 

(0.251) 

 0.009* 

(0.126) 

0.005 

(0.249) 

Manager Religiosity × 

Firm Intrinsic 

Religiosity 

  0.058*** 

(0.338) 

  0.045*** 

(0.193) 

  0.033*** 

(0.097) 

Manager Religiosity × 

Firm Extrinsic 

Religiosity 

  0.034 

(0.168) 

  0.025 

(0.133) 

  0.011 

(0.088) 

Manager Religiosity × 

Social Capital 

  0.007 

(0.334) 

  0.008 

(0.287) 

  0.004 

(0.413) 

Board Size 0.025** 

(0.384) 

0.021** 

(0.277) 

0.013* 

(0.386) 

0.022*** 

(0.176) 

0.019** 

(0.259) 

0.009 

(0.181) 

0.016* 

(0.154) 

0.012* 

(0.105) 

0.009 

(0.134) 

Board Independence 0.033* 

(0.411) 

0.028* 

(0.388) 

0.020 

(0.277) 

0.028** 

(0.233) 

0.023* 

(0.368) 

0.016* 

(0.334) 

0.021 

(0.222) 

0.017 

(0.163) 

0.011 

(0.233) 

Director 

Connectedness 

0.019** 

(0.241) 

0.016* 

(0.415) 

0.011 

(0.458) 

0.015 

(0.091) 

0.011 

(0.086) 

0.008 

(0.141) 

0.008 

(0.365) 

0.005 

(0.152) 

0.003 

(0.211) 

Return on Equity 0.035** 

(0.288) 

0.027* 

(0.195) 

0.014* 

(0.228) 

0.029** 

(0.178) 

0.018** 

(0.204) 

0.014** 

(0.355) 

0.013* 

(0.422) 

0.011* 

(0.222) 

0.006 

(0.148) 

Ln(1 + Sales Growth) 0.055*** 

(0.333) 

0.041** 

(0.280) 

0.022* 

(0.165) 

0.043*** 

(0.247) 

0.032** 

(0.166) 

0.017** 

(0.200) 

0.015* 

(0.331) 

0.009 

(0.271) 

0.004 

(0.181) 

Surplus Cash -0.046*** 

(0.318) 

-0.036* 

(0.248) 

-0.021* 

(0.273) 

-0.033** 

(0.143) 

-0.026** 

(0.235) 

-0.015* 

(0.118) 

-0.024** 

(0.443) 

-0.012 

(0.338) 

-0.007 

(0.264) 

Dividends -0.015* 

(0.277) 

-0.011* 

(0.179) 

-0.008 

(0.333) 

-0.010* 

(0.192) 

-0.008 

(0.217) 

-0.005 

(0.373) 

-0.003 

(0.318) 

-0.002 

(0.415) 

-0.001 

(0.189) 

Manager Age -0.051** 

(0.268) 

-0.043** 

(0.367) 

-0.029* 

(0.232) 

-0.046** 

(0.110) 

-0.033 

(0.241) 

-0.014 

(0.123) 

-0.029* 

(0.481) 

-0.015 

(0.503) 

-0.011 

(0.221) 

Manager Experience 0.017*** 

(0.192) 

0.012* 

(0.215) 

0.008* 

(0.179) 

0.014** 

(0.238) 

0.011* 

(0.378) 

0.005 

(0.244) 

0.003* 

(0.391) 

0.002* 

(0.402) 

0.001* 

(0.333) 

Risk Measure (lag 1)       0.392** 

(0.568) 

0.277** 

(0.443) 

0.181* 

(0.200) 

Risk Measure (lag 2)       0.190* 

(0.333) 

0.176* 

(0.288) 

0.123 

(0.138) 

Observations 3,280 3,280 3,280 3,280 3,280 3,280 3,280 3,280 3,280 

R2 0.526 0.553 0.589 0.477 0.554 0.612    

 



Theory over method

– Method can be as complex 

or as simple as you want. 

More importantly, is your 

answer valid?

Be realistic

– Requirements, resources, 

expectations, results

Know your study

– Extent of testing depends on 

research objectives

Use software with caution

– Programming/automation is 
efficient, but you can 
encounter irreversible 
problems later

More in Part 2

Start small, but start!

– If you don’t start, you’ll never 
be able to visualize the next 
step

Know when to stop

– More tests without valid reason 
is a waste of time and effort, 
and also annoying to the 
reader

Key Takeaways




