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@ Greece suffered a loss of more than one fourth of its GDP between
2009 and 2016.

@ The episode satisfies all the conditions of a "great depression" (Kehoe
and Prescott, 2002).

o Although some recovery since 2017,

growth rates < 2% and unemployment 17%

private investment 11% of GDP

public debt 175% of GDP

and around 70% of it is owned by public institutions in EU

net external debt 140% of GDP and still current account deficits
institutional quality is among the worst in OECD and EU
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Motivation

@ Imperative to restart the economy, (this time) on a sustainable basis.
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@ Imperative to restart the economy, (this time) on a sustainable basis.

@ But, before we search for engines of growth, we need to identify the
barriers to growth.
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What we do in this paper

@ First, we decompose the output loss into its main drivers/causes
(barriers to growth).
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What we do in this paper

@ First, we decompose the output loss into its main drivers/causes
(barriers to growth).

@ Second, building upon the first task, we study counter-factuals
(engines of growth).
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We work in steps

@ Step A: We construct a medium-scale micro-founded macro model of
a SOE calibrated to Greece
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We work in steps

@ Step A: We construct a medium-scale micro-founded macro model of
a SOE calibrated to Greece

@ Step B: Departing from the 2008 solution, we simulate the effects of
exogenous drivers like:

o the "adjustment program" (fiscal austerity, fiscal bailouts, monetary
policy, structural reforms)

e developments in institutional quality,

o where the above are set as in the data.

o Step C: We study counter-factuals since 2009.
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Quantitative macro papers on the Greek crisis

@ Arrelano and Bai (2016)
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e Mid 1990s-2008, euphoria

Economic Growth in Greece February 25, 2020 8 /65



Phases during the euro years

e Mid 1990s-2008, euphoria

e but also accumulation of imbalances like ...

Economic Growth in Greece February 25, 2020 8 /65



Phases during the euro years

e Mid 1990s-2008, euphoria

e but also accumulation of imbalances like ...

@ 2009, Burst of the bubble

Economic Growth in Greece February 25, 2020 8 /65



Phases during the euro years

e Mid 1990s-2008, euphoria

e but also accumulation of imbalances like ...

@ 2009, Burst of the bubble

e fundamentals, public finance news, negative reports

Economic Growth in Greece February 25, 2020



Phases during the euro years

e Mid 1990s-2008, euphoria

e but also accumulation of imbalances like ...

@ 2009, Burst of the bubble

e fundamentals, public finance news, negative reports
e political polarization and institutional deterioration

Economic Growth in Greece February 25, 2020



Phases during the euro years

e Mid 1990s-2008, euphoria

e but also accumulation of imbalances like ...

@ 2009, Burst of the bubble

e fundamentals, public finance news, negative reports
e political polarization and institutional deterioration
e resulted in confidence crisis, sovereign premia

Economic Growth in Greece February 25, 2020



Phases during the euro years

e Mid 1990s-2008, euphoria

e but also accumulation of imbalances like ...

@ 2009, Burst of the bubble

e fundamentals, public finance news, negative reports
e political polarization and institutional deterioration
e resulted in confidence crisis, sovereign premia
e shut out from markets

Economic Growth in Greece February 25, 2020



Phases during the euro years

e Mid 1990s-2008, euphoria

e but also accumulation of imbalances like ...

@ 2009, Burst of the bubble

fundamentals, public finance news, negative reports
political polarization and institutional deterioration
resulted in confidence crisis, sovereign premia

shut out from markets

first fiscal bailout in 2010, liquidity by ECB

Economic Growth in Greece February 25, 2020 8 /65



Phases during the euro years

e Mid 1990s-2008, euphoria

e but also accumulation of imbalances like ...

@ 2009, Burst of the bubble

fundamentals, public finance news, negative reports
political polarization and institutional deterioration
resulted in confidence crisis, sovereign premia

shut out from markets

first fiscal bailout in 2010, liquidity by ECB

@ 2009-16, Depression years

Economic Growth in Greece February 25, 2020 8 /65



Phases during the euro years

e Mid 1990s-2008, euphoria

e but also accumulation of imbalances like ...

@ 2009, Burst of the bubble

fundamentals, public finance news, negative reports
political polarization and institutional deterioration
resulted in confidence crisis, sovereign premia

shut out from markets

first fiscal bailout in 2010, liquidity by ECB

@ 2009-16, Depression years

e two more fiscal bailouts, liquidity by ECB, fiscal austerity

Economic Growth in Greece February 25, 2020 8 /65



Phases during the euro years

e Mid 1990s-2008, euphoria

e but also accumulation of imbalances like ...

@ 2009, Burst of the bubble

fundamentals, public finance news, negative reports
political polarization and institutional deterioration
resulted in confidence crisis, sovereign premia

shut out from markets

first fiscal bailout in 2010, liquidity by ECB

@ 2009-16, Depression years

e two more fiscal bailouts, liquidity by ECB, fiscal austerity
e further political polarization and institutional deterioration

Economic Growth in Greece February 25, 2020 8 /65



Phases during the euro years

e Mid 1990s-2008, euphoria

e but also accumulation of imbalances like ...

@ 2009, Burst of the bubble

fundamentals, public finance news, negative reports
political polarization and institutional deterioration
resulted in confidence crisis, sovereign premia

shut out from markets

first fiscal bailout in 2010, liquidity by ECB

@ 2009-16, Depression years

e two more fiscal bailouts, liquidity by ECB, fiscal austerity
e further political polarization and institutional deterioration

@ Some recovery since 2017 but fundamentals still weak

Economic Growth in Greece February 25, 2020 8 /65



Phases during the euro years

e Mid 1990s-2008, euphoria

e but also accumulation of imbalances like ...

@ 2009, Burst of the bubble

fundamentals, public finance news, negative reports
political polarization and institutional deterioration
resulted in confidence crisis, sovereign premia

shut out from markets

first fiscal bailout in 2010, liquidity by ECB

2009-16, Depression years

e two more fiscal bailouts, liquidity by ECB, fiscal austerity
e further political polarization and institutional deterioration

Some recovery since 2017 but fundamentals still weak

In sum, typical international crisis (Gourinchas and Obstfeld, 2012,
Lorenzoni, 2014)
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About financial assistance: official fiscal bailouts

@ Three official fiscal bailouts (2010, 2012, 2015) from EU
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@ Three official fiscal bailouts (2010, 2012, 2015) from EU
states/institutions and IMF of around 290 billion euros.

@ Most of it used to repay maturing government debt, interest
payments and bond exchanges (see ESM, 2017, 2018).

@ As a result change in sovereign debt ownership.
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About financial assistance: official fiscal bailouts

Public debt to GDP and its holders. Source: Public Debt Management Agency and Greek
Ministry of Finance.

Year | Total Public AC A&
Debt
(% of GDP) | (% of totalpublic debt) | (% of total public debt)
2008 109.4 0 75
2009 126.7 0 75
2010 146.2 9.3 46.3
2011 172.1 19.9 24.7
2012 159.6 59.9 20.3
2013 177.4 66.3 18.2
2014 178.9 67.2 16.9
2015 176.8 68.6 16.1
2016 180.8 69.8 16.0
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About financial assistance: quantitative policies by ECB

o Full allotment, extension of maturity, relaxation of collateral standards
(indirect support to gov bonds)
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(indirect support to gov bonds)

@ Purchase of collaterals themselves in secondary market, 2009-12, via
o Covered Bond Purchase Program (CBPP)
o Securities Market Programme (SMP)

@ Announcement of unlimited Outright Monetary Transactions (OMT),
2012, in case of big trouble

@ Emergency Liquidity Assistance (ELA) to "illiquid" private banks

o TARGET2 balances (see Intra-Eurosystem liabilities/assets in
statements of NCBs)

@ After hesitation, official QE since early 2015 (not for Greece)

@ See below for the effectiveness of such policies
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What is TARGET?2 balances?

@ Assets (claims) and liabilities between NCBs of the ES. Cancel each
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What is TARGET?2 balances?

@ Assets (claims) and liabilities between NCBs of the ES. Cancel each
other out at ES level.

@ How it worked during the crisis: NCBs in GIIPS increased
loans/assets to their private banks, and in turn to their private
agents, by increasing their liabilities to the ES. Thus, expansion in
NCBs' balance sheets. In Germany, increase in ES assets.

@ Examples: Sinn (2014), Bindseil and Konig (2011) and Whelan
(2014, 2017).
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@ Debate:
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What is TARGET?2 balances?

@ Debate:

e is it simply an accounting real-time system for processing payments
between NCBs?
e oris it a "hidden" bailout? (Sinn, 2014)

e Data (and consensus?):

e strong positive relationship between NCBs lending and TARGET2
labilities in GIIPS

o TARGET liabilities financed capital flight to safety (loans from NCBs
to their private banks facilitating private investors to transfer money
out of their economy)

e not clear relationship between current account deficits and TARGET2
liabilities in GIIPS.

@ "l can’t see a case that no assistance is provided to the crisis
countries through the TARGET2 system” (llzetzki, 2014)

@ See below for the role of TARGET2 in our model.
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TARGET?2 data

TARGET?2 balances for the ECB and a selection of countries (billions of Euros)

1000
750
500
250
0
-250
-500
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
GERMANY SPAIN LUXEMBOURG NETHERLANDS
e— (TALY ECB GREECE
IRELAND ——— FINLAND ——— PORTUGAL

Source: ECB Statistical Data Warehouse.
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Bank of Greece's assets

(billions of euros, end of year, source: Bank of Greece)

Year | Lending to | Securities | Government Total Assets
Banks long-term debt
2007 9 10 8 42
2008 38 14 8 71
2009 50 21 7 86
2010 98 24 7 13
2011 128 21 7 168
2012 121 21 6 160
2013 73 21 6 109
2014 56 31 5 103
2015 107 40 5 163
2016 67 57 6 142
2017 34 74 6 125
2018 11 76 5 109

Economic Growth in Greece
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Bank of Greece's liabilities

(billions of euros, end of year, source: Bank of Greece)

Year | Banknotes | TARGET2 | Reserves Gov Total
deposits | liabilities

2007 16 10 7 1 42

2008 18 35 8 1 71

2009 21 49 8 1 86

2010 22 87 10 2 138
2011 23 105 5 5 168
2012 23 98 2 7 160
2013 25 51 2 8 109
2014 27 49 3 5 103
2015 29 94 1 5 163
2016 30 72 1 9 142
2017 31 59 2 12 125
2018 33 29 7 25 109

Economic Growth in Greece

February 25, 2020
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About fiscal austerity

Government revenue and expenditure. (% of GDP, source: European Commission, Report
on Public Finances in EMU)

Variable | 2008 | 2010 | 2011 | 2014 | 2016 | 2018
Revenue 40 41 44 47 49 48
Expenditure | 50 53 54 51 49 438
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About fiscal austerity

Fiscal (spending-tax) policy mix. (Source: Eurostat)

Var | 2008 | 2009 | 2010 | 2012 | 2013 | 2014 | 2015 | 2016
s8 9.1 10.2 9.8 9.0 8.2 8.0 8.1 7.9
sW 116 | 13.0 | 124 | 128 | 122 | 122 | 122 | 123
s' 5.8 5.7 3.6 2.5 3.4 3.6 3.9 35
st 189 | 205 | 209 | 23.1 | 214 | 21.7 | 221 | 222
(4 273 | 266 | 269 | 325 | 31.3 | 324 | 33.6 | 355
T°€ 16.8 | 15.2 | 17.7 | 185 | 18.7 | 19.1 | 195 | 21.8
b/y | 109.4 | 126.7 | 146.2 | 159.6 | 177.4 | 178.9 | 176.8 | 180.8

February 25, 2020
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About institutions: property rights in Greece

(PR is constructed as the average of "the rule of law", "regulatory quality" and "political
stability and absence of violence/terrorism", rescaled from 0 to 1. Source: World
Governance Indicators)

2008 2009 2010 2011 2012 2013 2014 2015 2016

= |nstitutional Quality
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About institutions

Rule of law, comparison to other countries

Rule of Law

France eoGresce

Germany Span

taly

Portugd
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About institutions

Regulatory quality, comparison to other countries

Regulatory Quality

g5 \_//__\'_/\__/_/“-

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

France eiGreece

Germary

Span
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About institutions

Political stability and absence of violence/terrorism, comparison to other countries

Political Stability and Absence of
Violence/ Terrorism

=
N = =] 00 00 W0 WD
n o

i un oL

(=]

= L
o3 ln

(== QN Ry )
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Our model

@ Households
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Our model

@ Households
e household heterogeneity
@ entrepreneurs, workers and public employees

o all consume, work, hold currency and rent seek

e entrepreneurs also own shares of firms/banks and participate in
financial markets

e workers also save in bank deposits

e public employees also save in bank deposits
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Our model

@ Private firms
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Our model

o Private firms

e final good firms
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o Private firms

e final good firms

e intermediate goods firms: Dixit-Stiglitz, Rotemberg, borrowing
constraint, production-price-corporate finance
decisions
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o Private firms

e final good firms

e intermediate goods firms: Dixit-Stiglitz, Rotemberg, borrowing
constraint, production-price-corporate finance
decisions

e capital good firms
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Our model

@ Private banks
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@ Private banks

e assets: loans to firms, government bonds

o liabilities: receive deposits and loans from NCB

e budget constraint and borrowing constraint

o model similar to Curdia and Woodford (2010, 2011)

@ household heterogeneity, market segmentation, costly financial
intermediation
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Our model

o State firms
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o State firms

e use public employees, good purchased from private sector, public
capital
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o State firms
e use public employees, good purchased from private sector, public
capital
e inputs as in the data
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Our model

o Treasury
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e spending items to GDP (s*, s', st", s&)
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o tax rates (7, T°)
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o Treasury
o spending items to GDP (s, s', s'", s8)
o tax rates (7, T°)
o dividend from NCB (Walsh, 2017, Benigno and Nistico, 2017, etc)
o public debt and its decomposition to A9, A8, A"b  peu (/\"Cb 0)
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o Treasury

spending items to GDP (s%, si, st s8)

tax rates (77, T)
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o Treasury

spending items to GDP (s%, si, st s8)

tax rates (77, T)

dividend from NCB (Walsh, 2017, Benigno and Nistico, 2017, etc)
public debt and its decomposition to A?, A&, AP peu (Anb = )
differences in A imply differences in interest rates

budget constraint

tax, spending, public debt and its decomposition as in the data - fiscal
austerity and official bailout
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Our model

o National central bank in the eurosystem
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o National central bank in the eurosystem

e assets: loans to private banks, government bonds (A" = 0)
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o National central bank in the eurosystem

e assets: loans to private banks, government bonds (/\"Cb =0)
o liabilities: banknotes and TARGET?2

o TARGET2 balances are zero at ES level

e budget constraint

e In simple words, the issuance of liabilities is used to finance, via loans
to private banks, loans to private companies and national governments
(whose bonds and securities can be used as collaterals for obtaining
credit).
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o National central bank in the eurosystem

e assets: loans to private banks, government bonds (/\"Cb =0)
o liabilities: banknotes and TARGET?2

o TARGET2 balances are zero at ES level

e budget constraint

e In simple words, the issuance of liabilities is used to finance, via loans
to private banks, loans to private companies and national governments
(whose bonds and securities can be used as collaterals for obtaining
credit).

e But can balance-sheet (size and mix), or quantitative, monetary policy
"alleviate fiscal burdens" and affect national resources?
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About balance-sheet, or quantitative, monetary policies

@ Benchmark: Wallace's (1981) neutrality proposition ("one type of
liability replaces another”, Reis, 2017)
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About balance-sheet, or quantitative, monetary policies

@ Benchmark: Wallace's (1981) neutrality proposition ("one type of
liability replaces another”, Reis, 2017)
o But, given the expansion of CBs' balance sheets, since 2008:

e add frictions (see Walsh, 2017, chapter 11)
e but, even without frictions, in a CU, balance sheet policies can have
redistributive real allocation effects (see Reis, 2013, 2017, and Sinn,

2014)

February 25, 2020

29 / 65
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@ Our formal criterion: Do balance-sheet quantitative monetary
instruments/items remain (after using market-clearing conditions, etc)
in the budget constraint of the consolidated public sector and in the
balance of payments?
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@ Our formal criterion: Do balance-sheet quantitative monetary
instruments/items remain (after using market-clearing conditions, etc)
in the budget constraint of the consolidated public sector and in the
balance of payments?

@ According to this criterion: bonds purchased by ECB, dividends paid
by ECB, and TARGET?2 balances can play this role at least in
principle (see also Reis, 2013, 2017, and Sinn, 2014).
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o Consolidated government budget constraint, balance of
payments and the role of TARGET2
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spending, public debt, which are as in the data.
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o Consolidated government budget constraint, balance of
payments and the role of TARGET2

e Consolidated government budget constraint
e Balance of payments
e TARGET?2

o TARGET?2 liabilities to the ES do remain in the above constraints
breaking Wallace's neutrality proposition.

o TARGET?2 liabilities treated as an endogenous variable, given tax,
spending, public debt, which are as in the data.

e That is, accommodative monetary policy, or fiscal dominance, at
member-country level.
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e For stationarity in SOE (Schmitt-Grohe and Uribe, 2003):
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e For stationarity in SOE (Schmitt-Grohe and Uribe, 2003):

o debt-elastic international interest rate
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e For stationarity in SOE (Schmitt-Grohe and Uribe, 2003):

o debt-elastic international interest rate
e transaction cost associated with participation in international asset
market
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Our model

e Weak (or "extractive") institutions
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e Weak (or "extractive") institutions

e In most situations, poor institutions show up in weak property rights
(PRs) (Acemoglu, 2009)

o Weak PRs create common pools - private and communal properties
become “contestable prizes” (Besley and Ghatak, 2010, etc)

e This distorts incentives as agents expend resources to capture the rents
(Acemoglu and Robinson, 2019, etc)

o Rent seeking technology: Tullock-type rent seeking competition
(Murphy et al., 1991, Dixit, 2004, Esteban and Ray, 2011,
etc)
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Solution methodology

@ Depart from the 2008 solution
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Solution methodology

Depart from the 2008 solution

Transition dynamics driven by changes in exogenous variables

e austerity, fiscal bailout and monetary accommodation
e property rights
e product market liberalization (Eggertsson et al., 2014)

@ Exogenous variables as in data (up to the year of data availability,
2017, and remain so after 2017)

Deterministic (perfect foresight equilibrium)

Non-linear dynamics

Dynare toolbox
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Output loss and data

74,6 ol 74,8 74,6
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Output loss and its main drivers

75 76,6 76,2
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Baseline Simulation ===Without Institutional Deterioration Without Structural Reforms
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Counterfactual I: No fiscal bailout

40 \ —=
36,7%=="

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

= RBaseline Simulation = =«No Fiscal Bailout
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Counterfactual Il: Less austerity - tax cuts

=

=RBaseline Simulation Consumption tax cuts Income tax cuts

70
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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Counterfactual Ill: Less austerity - gov spending increases

75

= Baseline Simulation Transfers Public Wages

=== Goods purchased = = «Public investment
70

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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Counterfactual IV: Alternative fiscal policy mixes

Fre G f 78,4 .
= Baseline Simulation
" Alternative fiscal policy mix -1 (cuts in income taxes financed by cutsin transfers)
Alternative fiscal policy mix -2 (increase in public investment financed by cuts in transfers)
70

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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Counterfactual V: More structural reforms

100
100

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

= Baseline Simulation = =More Structural Reforms
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Counterfactual VI: Alternative fiscal policy mix, stronger

structural reforms and pre-crisis institutions

100

78,4 78

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
= Baseline Simulation
Alternative fiscal policy mix-1 and more structural reforms

= =Without institutional deterioration
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Possible extensions

@ Within the current setup:
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Possible extensions

@ Within the current setup:

e Distributive implications
e More counterfactuals (e.g. conditional aid, and hypothetical scenaria
from now on)
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Possible extensions

@ Richer model:
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Possible extensions

@ Richer model:

o Fear of Grexit (sentiments, robust control)
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Possible extensions

@ Richer model:

o Fear of Grexit (sentiments, robust control)
e Two-country model (Greece and Germany)
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Conclusions

e Greece differs - asymmetries (key issue in a MU)
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Conclusions

Greece differs - asymmetries (key issue in a MU)
Fiscal consolidation was necessary (stability)

Fiscal bailout helped to avoid a deeper depression

Monetary accomodation was necessary (stability)
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Conclusions

@ But, the depression could have been much milder if (no fantasy
world):

Economic Growth in Greece February 25, 2020 46 / 65



Conclusions

@ But, the depression could have been much milder if (no fantasy
world):

e institutions had not deteriorated since 2008

Economic Growth in Greece February 25, 2020 46 / 65



Conclusions

@ But, the depression could have been much milder if (no fantasy
world):

o institutions had not deteriorated since 2008

o a different budget "neutral" policy mix (e.g. lower income taxes and/or
higher public investment in exchange of lower transfers) - see e.g.
Economides et al. (2020)

Economic Growth in Greece February 25, 2020 46 / 65



Conclusions

@ But, the depression could have been much milder if (no fantasy
world):

o institutions had not deteriorated since 2008

o a different budget "neutral" policy mix (e.g. lower income taxes and/or
higher public investment in exchange of lower transfers) - see e.g.
Economides et al. (2020)

e structural reforms (especially, in product market and public sector) had
been implemented
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Thank you for your attention!
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Entrepreneurs
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Public employees
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Final good firms

Standard Dixit-Stiglitz technology:

Yht =

v oo
ZN,(YIL“)]

Real profits:

N
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Intermediate good firms

Net profit:
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Intermediate good firms

Borrowing constraint:

Demand for product:
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Capital good firms

There are N€¢ capital good firms indexed by the subscript c =1, 2, ..., N°.
In each period, each ¢ maximizes:

Te,t = QeXe,t — Xeot
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The budget constraint of each bank that connects changes in its assets
and liabilities is:

ph
Lpttbp e+70p e+ (1 + i} )p; 1th 1+ (Lp ¢ Zp,t bp,t)+
1+ 2 1= (1 1) B L+ (14 7)) P by 4 i+ 2
Pt Pt Pt

Borrowing constraint:

zpt < p*(Lpt + bpe)

Economic Growth in Greece February 25, 2020 55 / 65



State firms

The cost of each state firm for producing the public good is in real terms:

pt oy, PE
thlf + E(ggg,t +gé,t) + Emg,t

The production function of each state firm is:
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The Government budget constraint

The flow budget constraint of the government written in per capita and
real terms is:
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The Government budget constraint

Total tax revenues in real terms are defined as:
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The National central bank

The budget constraint of the NCB linking changes in assets and liabilities
is (written in real and per capita terms):

nkzy e + AT, + rebf =

= (hg _ Pt g_l) + <TARGt _ P TARGt_1> +
Pt Pt

)P g e (L )5 A by
t

t

where

AT = n*hy ;4 n" hy, 4+ nPhy .

that is, banknotes are equal to currecncy held by the public for liquidity
providing services.

Economic Growth in Greece February 25, 2020 59 /



Consolidated government budget constraint

The consolidated government budget constraint (in real and per capita
terms) is:

*)pt ]_etpt pt 1

)\f_ldt—l-f—
P Pt €-1Pp;_q

B+ (1+i; >”;1Ad 11+ (147

o PE et _
b1 )P &P Pl e gy
Pt Pt €t—1P;_1
b p! : pf
Tt Wil (8 T gg) M| F
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pt 2 p—fnky.ht N

Pt N

Pt—1
Pt

+n*hice + 0" byt + nPhy r — (n*hy o1+ 0" hy o1+ nhp e 1)—
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Balance of payments

If we add up the budget constraints of all agents, we get the country’s
balance of payments (in real and per capita terms):

f
Pz
o nkc,f’t + nWC.fV’t + nbcg't + nkm,'-c’t + nbmét —
t

h * *
—&C[*—i—(l—’—lj)pt;l etpt

nkfk,t—ﬁ‘
Pt Pt Pt

%
Pi—1 etP;ek Pt—1
P{  Pr e—1p;_4

+(1+i7) AZ  de1t

*
Pi_1€tp; Pt-1
P Pt €—1P;_q

+(1+I*) )L?Zldtfl‘{‘
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ptye | S (e +ATdy) ko h
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Country's interest rate

Following most of the literature on small open economies we use the
functional form:
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Tullock-type rent seeking competition

Given ill-defined property rights, we assume that:
- total real output, Y%, is a contestable prize,
- 0 < PR; < 1 is the degree of protection of property rights and

[ (si.)” (1- PR,)Y,
NKTk(sp ¢ )7 + NWT¥ (s, ;)7 4+ NPT (s, )7 Lot

is the fraction of the prize extracted by each agent i = k, w, b in a Tullock
(1980) type rent-seeking competition.
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