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My Background

● M.A. in Economics, Spring 2020 (GSAS)

● Research interests:
○ Inequality and poverty in the US
○ Optimal tax theory/tax policy design

● Professional background: tech startups
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Statistical Analysis in Economics

1. Regressions to establish causality. Interpretability is key.

2. Feature elimination informed by theory.

3. Cross-country growth regressions on panel data (country = i; year = t).

y = β0 + β1x1 + β2x2 + … + u
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Project Goals

Goal: Reproduce Berg et al. (2018):

1. “Lower net inequality is robustly correlated 
with faster and more durable growth”

↑ inequality ⇒ ↓ growth

2. “Inequality seems to affect growth through 
human capital accumulation and fertility 
channels”

↑ inequality ⇒ ↓ education, health ⇒ ↓ growth
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Raw Data

Observations: 2,079
Variables: 97
Sources: SWIID 3.1, PWT 7.1, WEO, 
Polity IV, Barro and Lee (2013), Lane and 
Milesi-Ferretti (2011)
NAs: 73,963 (37%)

Variable Definition Variable Definition

wbcode World Bank country 
code lmfdebtl Government debt

year Year (every 5 years 
from 1960–2010) p4polity2 10 = democracy to 

-10 = autocracy

logincome_pc Income per capita 
(log transformed) open Openness to trade

gini_net

Gini after taxes and 
transfers 
(0 = equality to 
1 = inequality)

lnpopgr Pop. growth rate 
(log transformed)

gini_market Gini before taxes and 
transfers lfexp Life expectancy

govexp Government 
expenditure ltoted Avg. years of 

education

inv Total investment pvintv, pubinv, fert, chmort, admortm, 
admortf, primaryeducyears, 
secondaryeducyears, oecd_1975, 
yr_sch_f, yr_sch_pri_f, yr_sch_sec_f, 
yr_sch_ter_f, yr_sch_pri_m...

lni Ratio of investment 
to GDP (log trans.)

https://doi.org/10.1007/s10887-017-9150-2
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Data Cleaning

Results:

Full dataset:
Observations: 1,078
Variables: 14

OECD dataset:
Observations: 231
Variables: 13

1. Drop superfluous variables (e.g., nonoecd_1975).

2. Many variables measure roughly the same concept 
(e.g., health, education, etc.). ⇒ Prefer the variables 
with fewer NAs. 
○ Example: yr_sch-, primaryeducyears/ 

secondaryeducyears, and ltoted all measure 
education. However, yr_sch- has 37% NAs vs. 
13–17% NAs for the others. ⇒ Drop yr_sch-.

3. Replace NAs with the mean value for that country 
(Edureka). (Thank you, Fred Viole!)

4. Create a dataset of just OECD countries.

5. Drop collinear variables.

6. Drop any observations that still have NAs.

7. PCA fails (Statalist).

https://www.edureka.co/blog/random-forest-classifier/
https://www.statalist.org/forums/forum/general-stata-discussion/general/1428298-principle-component-analysis-in-panel-data
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Implementation

● plm (Croissant and Millo 2008) and pmdyplr (Huntington-Klein 2020) libraries.

● Regressions:

Data Formula

Full logincome_pci,t ~ gini_neti,t + Xi,t

Full logincome_pci,t ~ gini_marketi,t + Xi,t

OECD logincome_pci,t ~ gini_neti,t + Xi,t

OECD logincome_pci,t ~ gini_marketi,t + Xi,t

https://cran.r-project.org/web/packages/plm/vignettes/plmPackage.html
https://cran.r-project.org/web/packages/pmdplyr/pmdplyr.pdf
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Results: Full Dataset

Analysis:

● gini- is significant but 
positive (expected 
negative).

● gini_net vs. gini_market 
doesn’t matter.

● Drivers of growth: 
investment, openness, 
and human capital.

● R2 = 46% so there’s a lot 
of variation in 
logincome_pc that these 
features don’t explain.
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Results: OECD Dataset

Analysis:

● gini- is not significant.

● Drivers of growth in 
OECD countries: 
investment, openness, 
democracy, and human 
capital.

● F-stat = 114: stronger 
evidence of joint 
significance.

● R2 = 84%: explains much 
more of the variation in 
logincome_pc.

● More complete, more 
accurate data?
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Model: Summary and Performance

● Process: 
○ Feature elimination: 

regress only on 
significant variables.

○ Pooled specification 
adds an intercept 
(necessary for 
predict).

● Results:
○ Full dataset: 

MSE = 0.392
○ OECD dataset:

MSE = 0.070 (!)
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OECD Model: Observed vs. Predicted Values for logincome_pc
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Conclusions

1. Failed to reproduce ↑ inequality ⇒ ↓ growth. We found ↑ inequality ⇒ ↑ growth (full dataset only).

2. Reproduced ↑ health, ↑ education ⇒ ↑ growth.

3. Evidence for “Washington Consensus:” ↑ democracy, ↑ openness ⇒ ↑ growth.

4. Model performed better for OECD dataset than full dataset. Better data?

5. Why did we fail to replicate Berg et al.’s primary result (↑ inequality ⇒ ↓ growth)? Possibilities:
a. Different regression specification; Berg et al. used sGMM.
b. Replacing NAs changed the data too much. 

■ Replacing NAs assumes that values for a country are normally distributed over time. In 
retrospect, this is probably a bad assumption for many variables (e.g., life expectancy 
tends to improve over time).

https://en.wikipedia.org/wiki/Arellano%E2%80%93Bond_estimator#Systems_GMM

