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The last decade is marked by low interest rates

The interest rate determines the time value of money and affects
investment decisions

Cartels typically harm consumers

Moreover, they are generally inefficient

@ How is a cartel’s stability affected by the interest rate?

Severin Lenhard (University of Bern) Cartel Stability and the Interest Rate September 2021 2/15



o Cartel stability with differentiated products: Deneckere (1983), Chang
(1991), Collie (2006)
o Cartel stability and business cycles
o Counter-cyclical: Rotemberg and Saloner (1986)
e Pro-cyclical: Haltwanger and Harrington (1991), Bagwell and Staiger
(1997), Fabra (2006)
o Interest rate and preemption race: Bagliano et al. (2000), Schinkel
(2018), Paha (2017), Liu et al. (2020)
@ Empirical work including the interest rate
o Levenstein and Suslow (2016) estimate a positive effect
o Hellwig and Hiischelrath (2018) estimate a negative effect
@ Experimental work on collusion: Bé (2005), Bruttel (2009), B6 and
Fréchette (2011)
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Preview of Results

© A novel price pattern helpful to detect cartels
o Competitive prices go down if consumers perceive the product less
differentiated
e By contrast, collusive prices go up
@ The stability of a cartel is U-shaped in the interest rate
o The interest rate determines the time value of money
e The interest rate affects investment costs/opportunity costs
© Empirical evidence for the non-monotonic effect of the interest rate
on a cartel's stability
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Consumers are symmetrically distributed between two horizontally
differentiated firms according to cdf F(.)

If consumers buy the good, they obtain utility U
If they do not buy utility is normalized to zero
Linear transportation cost t

Firm i's demand

Di(pi, pj) = min {F <U_ ,;i - t> o (sz_tp">}
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The interest rate’s effect on the balance sheet

Firms have constant marginal production costs ¢ > 0

Production costs cDj(pi, pj) accrue before firms sell their product
Firms get capital b; at the interest rate r > 0

Finance its production cD;(p;, p;) = b;

Firm i's profit

mi(pi, bi) = (pi — c)Di(pi, pj) — rbi
= (pi — (1 +r)c) Di(pi, pj)

@ Let C := (1+ r)c be the opportunity costs
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Price Pattern

@ The competitive price p. = C + t/f(0)

o If firms collude, they maximize joint profits. In our set-up, this is
equivalent to the Nash bargaining solution

@ The collusive price p; = U —t

@ How do prices react?

u C t £(0)
Pc 0 + + -
Pt + 0 - 0
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Critical Discount Factor

If r < r, a firm deviating from the collusive agreement can capture
the entire market

If r > r, firms do not serve the entire market, i.e., are local
monopolists

The stage game profits form a prisoner’s dilemma: 7wy > m > m,
Atr=r g =my = 7c

Infinitely repeated stage game with Grim trigger strategy implies a
critical discount factor

(5*:7Td_7rt

Td — Tc

@ For r — F, the critical discount factor §* — 0
e Proposition 1: For r € [r,F), the critical discount factor §*

(i) increases with U;
(ii) decreases with C;
(iii) decreases with t.
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Cartel Stability |

o Lemma 2: For r close to F, the critical discount factor §* is concave.
If the consumer distribution F(.) is sufficiently log-concave, §* is
concave for all r < F.

e The interest rate r implies a rational discount factor § = 1/(1+7r)
(dashed line)

Severin Lenhard (University of Bern) Cartel Stability and the Interest Rate September 2021 9/15



Cartel Stability II

@ A cartel's profitability can be measure by its internal rate of return:
0*=1/(1+ IRR)

@ The more profitable a cartel (IRR — r), the larger the difference § — §*

@ We propose a stability measure S, which increase with a cartel's
profitability

@ The measure can be microfounded, for example, with heterogeneous
industries
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Cartel Stability I

e Proposition 2:
(i) A cartel's stability S decreases with r for low interest rates.
(ii) A cartel’s stability S increases with r for high interest rates if

cgfig)@tzfzo))z

(iii) If the consumer distribution F(.) is sufficiently log-concave, S is
quasiconvex for r € (0, F)

s (5(7»). 6*(r))

S0 RS
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615 firms participating in 114 cartels convicted by the European
Commission between 1999 and 2016 collected by Hellwing and
Hiischelrath (2018)

o Infringement, industry, scope, members
o Entry, exit, natural break-up

Three revisions of the leniency program

Long term government bond yields for the Euro Area available at
FRED

Inflation rate in the Euro Area available at WB
Real GDP per capita for the Euro Area availble at WB
Economic sentiment indicator available at Eurostat

Assume correct expectations: inflation equals expected inflation
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Duration Model |

Survival analysis estimates the time until an event occurs
A firm exits the cartel after T periods: P(T > t) = S(t)

Weibull model S(t|x;+) = exp(— exp(5Tx;i¢)t")

dS(t|xi.)/d _
Hazard rate % = h(t|xi) = kexp(BTxi¢)t" 1

Shape parameter
o Baseline hazard h(t|0) = rt"1
e If Kk > 1, an exit becomes more likely over time
o If BTx;+ > 0, an exit becomes more likely
Likelihood function £ = [] h(t|x;.+)%S(t|xi.t)
e Right censored data

e Firms survive until t, yet do not actively exit
e (; =0 if a firm is forced to exit, otherwise 1
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Duration Model Il

(1) (2) (3) (4)

Interest Rate 0.61** 0.73** 0.68** 0.76**
(0.23) (0.24) (0.24) (0.24)
Interest Rate? -0.14***  -0.13** -0.15*** -0.14***
(0.04) (0.04) (0.04) (0.04)

GDP p.c. 0.00*** 0.00*
(0.00) (0.00)

Economic Indicator 0.03** 0.02*
(0.01) (0.01)

Observations 16'264 16'264 15’631 15’631
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Conclusion

© Price pattern that may help to detect cartels and that can be
empirically tested
@ Cartel stability is U-shaped in the interest rate
e The interest rate determines the time value of money
o The interest rate affects investment costs / opportunity costs
© Found some evidence for the theory, yet has to be treated with
caution

© The currently low interest rate stabilizes cartels and encourages new
ones’' formation
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Microfoundation

@ Set of industries /
@ In each i € | two horizontally differentiated firms
@ Industries differ in their costs to collude

o Heterogenous priors about the prosecution
e Different moral costs for breaking the law

o Industries sorted such that costs k(i) strictly increase
@ Critical discount factor
D 671 = k(i) (me — ) = Ty — T
=1
5 (i) = 0" + k(D) 2" = (1 — k(i))0" + k(i)
Td — Tc
® Mass of cartels [,_, 1 ((5*(/) < 3) di
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Logit Model

@ Probability that a cartel breaks up

P(Yit = 1|xit) = exp(BTxi,c +€i)/(1 + exp(BTxi ¢t + €i))

“» @ 6 @

Interest Rate 0.61 0.70* 0.62 0.69*
(0.32) (0.33) (0.34) (0.34)

Interest Rate? -0.13* -0.12* -0.14* -0.12*
(0.05) (0.06) (0.05) (0.06)

GDP p.c. 0.00* 0.00
(0.00) (0.00)

Economic Indicator 0.00 -0.00
(0.01) (0.01)

Observations 3'232 3232 3078 3078
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