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@ Theoretical model on industry diversification and financial
development.

@ Econometric results on industry diversification and financial
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@ Conclusions and policy implications.
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Industry (sector)diversification

Financial development

Less volatility Economicgrowth

Horizontalinnovation
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FINANCIAL DEVELOPMENT LITERATURE

@ Mostly based on the financial repression literature of McKinnon, 1973
and Shaw, 1973.

o Legal determinants: La Porta et al., 1997 (protection property rights).

e Institutions matters: Beck et al., 2003 (settler vs. extractive
colonization) and Rajan and Zingales, 2003 (interest group block
competitions).

o Trade openness : Baltagi et al, 2009 and Huang and Temple, 2005.

e Inflation (or macroeconomic instability).

@ Income levels (demand financial services).

e Geographic factors.
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INDUSTRY DIVERSIFICATION LITERATURE

@ Conclusions: lack of explanation of how productive sector s
characteristics (not level of GDP) affect financial development.

o Notable exceptions:

@ Acemoglu and Zilibotti, 1997 (theory): more availability of capital,
larger number of fixed sized project are funded (less market
incompleteness). Thus, lower risk and more financial development.
The problem: low liquid funds.

e Jaimovich, 2011 (theory): more sectors, less informational frictions,
better matching of skills, more financial development. The problem:
low entrepreneur skills.

e Ramcharan, 2010 (empirics): OLS cross section show higher
diversification leads to higher financial development.

e Schclarek, 2007 (theory): more industries, lower aggregate liquidity
risk, higher financial development. The problem: low horizontal
innovation.
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@ Example: Banana Republic vs. Diversified Country.

@ Entrepreneurs need Credit from Banks in period 0.

e Each project belongs to sector j, has uncertain payoff in period 1 with
E(Rajl)andV(Ra;jl), whereajl is fraction of total credit/investment
(1) in sector j.

@ Banks have A funds and choose between giving credit (I) and holding
liquid funds (S), i.e. there is a portfolio decision.

e Utility of banks (mean-variance preferences): E(Rp) — v/2V(Rp),
where Rp is return on portfolio investment and ~y is positive risk
aversion parameter.
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THEORETICAL MODEL

@ Banks maximization problem in period 0 with ONE sector.

méx E(R)/ + S — %12V(R) (1)
s.t.

I+S5<A

o |: total credit (investment).
e S:liquid funds
@ A: banks initial funds
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THEORETICAL MODEL

@ When J sectors and each sector receives 1/J of total credit, expected

utility becomes.

E(U) = E(Re) — 2V(Rp)

J J
i
= g E(R)ajl + S — 5 g (Rejl)

A
N

) 0
=Y E(R)5 gz
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THEORETICAL MODEL

@ When J sectors and each sector receives 1/J of total credit, expected
utility becomes.

E(U) = E(Rp) — 3 V(Rp)

J J
Y
:le E(R)ojl + S Eg (Rayjl)
J J
=Y E(R) /+5 ZVR 1
j=1
= E(R)I +S——I2V(R)

2J
e Banks maximization problem in period 0 (J sectors).

. T2
méx E(R)I+ S 2JI V(R) (2)

s.t.l + S <A
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THEORETICAL MODEL

e Optimal behavior of banks (portfolio decision) in period 0.

(E(R)—1)J
7V(R)

(E(R) —1)J
v O

{rs}r={ A
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S =vm A v @

@ Conclusion: Higher J, more credit | and less liquid funds S .
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. (E(R)—1)J (E(R)—1)J
I*,5%} = JA— . 3
{ F=A vV(R) vV(R) } (3)
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THEORETICAL MODEL

Optimal behavior of banks (portfolio decision) in period 0.

g ((ER) -1, (E(R) - 1)
S =vm A v @

Conclusion: Higher J, more credit | and less liquid funds S .

Due to: lower aggregate credit risk.

Lower aggregate credit risk=financial development.

Policy implications: horizontal innovation leads to financial
development.
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DATA

@ 91 industrial and developing countries between 1990 and 2010.
e Financial development: Private Credit By Deposit Money Bank/GDP.

@ Industrial diversification: Hirschman-Herfindahl concentration Index

(0: low concentration/high diversification; 1: high concentration/low
diversification).

HHI = £V (s7)?
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DATA-FINANCIAL DEVELOPMENT
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DATA-FINANCIAL DEVELOPMENT

Finl: Bank liquid liabilities to GDP.
Fin2: Bank Credit/ Bank deposits.
Private Credit By Deposit Money Bank/GDP.

Fin4: Private Credit By Deposit Money Bank and Other Financial
Institutions/GDP.
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DATA-INDUSTRY DIVERSIFICATION

@ DivSecl: Hirschman-Herfindahl Index.
e DivSec2: Export Diversification Index (IMF).
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DATA

Table 1: Data Sources for the different variables used

Variable Definition Source
Financial Bank liquid liabilities to GDP (FIN1) Financial Structure
Development Dataset
Bank credit over bank deposits (FIN2)
Private credit lent by banks to GDP (FIN3)
Private credit granted by banks and

other financial institutions to GDP (FIN4)
GDPcp Gross domestic product per capita WDI
Inflation Percentage change to consumer prices index WDI
Trade openness Trade to GDP WDI
Financial Kaopen Index Chinn and Tto (2006), and
openness Lane and Milesi-Ferretti (2007)
Institutional Iczg Index Dahlberg, Stefan (2016)
quality

Marshall et al. (2011)

Legal origin

United Kingdom, German
French and Socialist Legal Origin

Shleifer (2002)

Exports

Export value

World Integrated
Trade Solution (WITS)
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ECONOMETRIC METHODOLOGY

@ Cross Section Model.

InFin; = a + a1InDiv; + aInTO; + azlninf; + aqInGDPcp;

(4)

~+as Volatility; + aglninst; + a7 LO; + aglnKaopen + ag TOFO + u;
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ECONOMETRIC METHODOLOGY

@ Dynamic Panel Data Model.

InFin,-,t = oz—f—ozl/nFin,-’t,l +ao /nDI'V,',t,1 +asln TO,-,t,l +ag TOFO,"t,;[
+as Kopen; 1 + +ag Volatility; 1 + azininf; 1
+agInGDPcpj +—1 + pie
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RESULT

Table 3: Cross Section Estimation - Dependent Variable: Private Credit
Lent by Banks to GDP

HHI?2 HHI3 HHIA4 EXPIMF
Diversification -0.24%%  _0.21%%* -0.19%%* -0.35
TradeOpenness -0.14 -0.13 -0.13 -0.09
Tofo -0.31%# -0.34%% -0.34%% -0.30%*
Kaopen 1.16% 1.28%% 1.29%* 1.13%
Terg 0.24 0.20 0.23 0.25
Volatility -0.01 -0.00 -0.01 -0.04
Inflation -0.28%FF 27 -0.27FF* -0.27HFF
G DPpe 0.42F%% () 41%%* 0. 42%+* D.48F#F
Legory;. 0.46%%*% 0.42%* 0.46%** 0.58%*
Legor iy 0.31*+* 0.28% 0.34%% 0.48%%
Legor, 0.52F%% () 28%%+ 0. 49%+* 0.63%*
R2 0.98 0.98 0.95 0.98
Note: %, ## % imply significance at 1, 5 and 10%, respectively.
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RESULT

Table 4: Dynamic Panel Data Estimation - Dependent Variable: Private

Credit Lent by Banks to GDP

HHI2 HHI3 HHI4
Financial Devy;_y 0. RgF** 0.88%F* 0.87F%*
Diversification,_;  -0.03%% -0.02% -0.02*
TradeOpennessi—1 0.18 0.17 0.17
Tofo -0.01 -0.01 -0.01
Kaopen;_4 -0.01 0.01 0.01
Volatility,—q —0.04FFF -0.04%4* —0.04%%F
Iergiq 0.11%F% Q. 11%%* Q13+
Inflation; 0.01 -0.01 -0.01
GDPpey_ 0.04%%%  Q44%FF [ O5FF*
A-B Test AR(1} 224 (0.025)  -2.25 (0.025)  -2.25 (0.024)

A-B Test AR(2)
Sargan Test

Hansen Test

-1.63 (0.104)
£1.24 (0.006)
58.57 (0.247)

-1.64 (0.101)
7020 (0.009)
5808 (0.261)

-L61 (0.107)
42.04 (0.02)
55.73 (0.34)

Note:®#%; ## % imply significance at 1, 5 and 107, respectively.
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RESULT

Table 5: Dynamic Panel Data Estimation - Dependent Variable: Private
Credit Lent by Banks to GDP

EXPIMF INTENSIVE EXTENSIVE

Financial Dev,_; 0.85%%¥ 0, 85%F* 0.88%+F
Diversification,_;  -0.15%%* -0.09%* 0.02%%*
TradeOpenness;—1 0.10 0.04 0.003
Tofo,_, 0.05 0.01 -0.01
Kaopen; 4 -0.21 -0.08 -0.01
Volatility—1 -0.03*%* -0.03%%* -0.03F**
Tergi—a 0.11% 0.14%* 0.14 **
Imflation; 4 -0.02%% -0.02% -0.02
GDPpeg—q 0.05% 0.07%* 0.06 *
A-B Test AR(1) -2.98 (0.003) -2.88 (0.004) =177 (0.08)
A-B Test AR(2) -1.58 (0.114) -1.47 (0.141) -0.86 (0.392)
Sargan Test 55.95 (0.003) 54.00 (0.012) 4581 (0.02)
Hansen Test 43.51 (0.114) 35.30 (0.356) 30.03 (0.464)
Note:®#%; #*# * imply significance at 1, 5 and 10%, respectively.

SE LUIS NAVARRETE AND ALFREDO S CIIN / DIVERSIFICATION AND FINANCIAL OCTOBER DE 2016



RESULT

Table 6: Dynamic Panel Data Estimation - Dependent Variable: Private
Credit Lent by Banks to GDP-Developing Countries

HHI2 HHI3 HHI4 EXPFMI

Financial Devy_ 4 0.91%F%  goFFF ) go¥EF 0.85%%*
Diversification; -0.04 -0.03 0.02 -0.19%*
DevelopingDiversi fication — -0.08%* -0.06%* -0.05% 0.04
TradeOpenness;—q 0.00 0.01 0.01 0.09
Tofo,_, -0.01 -0.01 0.01 0.04
Kaopens 1 -0.01 0.01 0.03 -0.17
Volatility 1 S0.04%FF . 04%FkE 0 0 -0.03%*
Tergyq 0.24%%% () 23kkx  (o3kkx () 3%k
Inflation; 4 -0.01 -0.01 -0.01 -0.02%*
GDPpeiq 0.05%** 0.06%** 0.06%** 0.06%
A-B Test AR(1) 221 (0.03)  -2.22 (0.03)  -2.24 (0.03)  -2.08 (0.003)
A-B Test AR(2) -1.53 (0.13) 155 (0.12)  -1.54 (0.12) -1.55 (0.12)
Sargan Test 66.75 (0.07) 6561 (D.08)  65.098 (0.08) 5520 (0.01)
Hansen Test 53.43 (0.38) 5526 (0.32)  54.08 (0.36) 4218 (0.11)
Note:¥#%; % % imply significance at 1, 5 and 10%, respectively.

[ [=] =
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CONCLUSION

e Higher industry diversification: a) higher financial development (lower
aggregate credit risk); b) higher growth, less volatility.
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horizontal innovation (new industries).

SE LUIS NAVARRETE AND ALFREDO SCHCINDUSTRY DIVERSIFICATION AND FINANCIAL OCTOBER DE 2016 20 / 20



CONCLUSION

e Higher industry diversification: a) higher financial development (lower
aggregate credit risk); b) higher growth, less volatility.

e Industry diversification: a) externality (financial development); b)
growth (directly/indirectly).

e Government subsidy to innovation good for growth, especially
horizontal innovation (new industries).

o Govt. subsidy: credit policy, fiscal policy, education and RD policy,
coordination of innovation policy, etc.
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