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Collusion in a telecom market in which the entrant raises the price in return for a discount in 

interconnection charges by the incumbent 

 

Abstract 

In 2003, the dominant former monopolist, which was subject to a stringent price regulation, and the 

new entrant in the local calls market of Korea made an agreement in which the entrant was to raise 

the price while the incumbent was to hand over market shares or transfer money using 

interconnection charge payment settlement as a channel. The antitrust authority and the court in 

Korea ruled the agreement to be collusive and imposed a heavy fine. The agreement has 

extraordinary features as a collusion agreement, as it specified that only one firm was to raise the 

price while the other firm was to transfer market shares or money. This paper develops a model of 

repeated Bertrand competition in a homogeneous market that captures the key elements of the local 

calls market in the early stage of deregulation to analyze the possibility of a collusion in which the 

unregulated firm raises the price while the regulated firm transfers market shares or money to the 

unregulated firm. The model assumes subscriber-based competition, the presence of switching costs, 

and asymmetry in the initial subscriber base and costs between the incumbent and the entrant. We 

found that there exists a subgame perfect equilibrium, in which the entrant raises the price above its 

optimal price against the regulated price of the incumbent in the mature stage of competition, and 

where the incumbent reciprocates by transferring money or market shares to the entrant.  
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1. Introduction 

In June 2003, managers of KT and Hanaro Telecom (henceforth designated “Hanaro”) met and made 

an agreement according to which Hanaro was to raise its monthly fixed fee in return for a transfer of 

market shares or money from KT in the local calls market of Korea1. KT was the dominant former 

monopolist with around 95% of the market share and was subject to a stringent price regulation by the 

ministry in charge of the telecom industry, while Hanaro was the new entrant in essentially a duopoly 

market. The Korea Fair Trade Commission (KFTC), the antitrust authority in Korea, and the court 

ruled that the agreement was collusive and imposed a heavy fine2. The agreement between the two 

firms is extraordinary as a collusion agreement in several respects. As far as we know, it is the only 

collusion agreement where only one of the participating firms was to raise the price while the other 

firm maintained its price. It is the only explicit collusion agreement in which a participating firm 

transferred market shares or money in return for a price increase of the other firm. It is also the only 

collusion case in which the incumbent former monopolist that was subject to price regulation colluded 

with the new entrant in the early stage of deregulation in a telecom market. This collusion case raises 

the possibility of a new form of collusion that has not yet been studied in the literature. The 

fundamental question we ask in this paper is whether and under what circumstances a collusion that 

takes this form can occur3.  

To investigate the possibility of a credible collusion that takes this form, we develop a model of 

duopoly competition between an incumbent former monopolist and a new entrant that captures the 

                                          
1 Details of the agreement are given in the next section. 

2 In Korea, the KFTC essentially plays the role of the prosecutor as well as that of the court in handling antitrust 
cases, determines whether a defendant violates the antitrust law, and often hands down economic penalties in the 
form of administrative fines on defendants. If a defendant disagrees with the rulings of the KFTC, it can bring 
the case to the court, asking the court to reconsider the case. 

3 The KFTC successfully proved that managers of KT and Hanaro met and made the agreement explicitly, and 
that Hanaro actually raised the price as specified in the agreement two months after the agreement was made. 
However, it did not offer a satisfactory explanation on how each of the two firms could increase its profit by 
carrying out the agreement, or why the agreement was incentive compatible for each of the two firms in its 
ruling. 
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key elements of the market for local calls in Korea around the time the agreement was made to 

explore the possibility of incentive compatible collusion, in which only the entrant raises the price 

while the incumbent reciprocates by paying money to the other firm4. The salient features of the 

model are subscription-based competition, switching costs of consumers, asymmetric cost structures 

of the firms, and asymmetric regulation that fixes the price of the incumbent. These features were 

important characteristics of the market for local calls in Korea in the early stage of competition after 

deregulation. These features may characterize the market for local calls in some other countries in the 

early stages of competition after deregulation, as well; furthermore, they may also be present in other 

telecom markets such as mobile telecom in some countries, at least during the period in which there is 

a transformation from a monopoly to a competitive market. 

In some telecom markets, including local call telephone markets, consumers incur substantial 

switching costs in terms of time and effort when they change their operators. In most deregulated 

telecom markets, the incumbent former monopolist has 100% of the market share when the second 

firm enters. Further, in some telecom markets, including the market for local calls and the mobile 

telecom market, asymmetry usually exists in the cost functions of both the incumbent and the entrant. 

The incumbent has already completed much of its infrastructure when the entrant enters. In addition, 

much of the cost of investment in network facilities is sunk so that the marginal cost of the incumbent 

is significantly lower than the marginal cost of the entrant, which includes the cost of investing in 

building its network. All of these factors work against the entrant and in favor of the incumbent. 

Regulators in some countries, including Korea, have applied asymmetric regulation aimed at 

controlling the market power of the incumbent by preventing it from increasing prices for consumers 

and, at the same time, discouraging it from engaging in an aggressive price competition with entrants 

in the early stage of deregulation. Our model captures these features of partially deregulated telecom 

markets. 

We have two results. The first is that, when the firms do not collude, the profit-maximizing strategy of 

the entrant consists of an introductory price that is substantially lower than the regulated price of the 

incumbent and a price that matches the regulated price of the incumbent in the mature stage. In our 

model, the entrant’s strategy is affected by the asymmetry of costs, as well as the asymmetry of the 

initial subscriber base. Cost asymmetry, switching costs of consumers, and the asymmetry in the 

subscriber base all lead the entrant to charge a substantially lower price than the price of the 

incumbent and to raise it to the same level as the price of the incumbent. Our second and main result 

                                          
4 We believe that the part of the agreement on the market share was included as a mechanism to calculate the 
amount of money to be transferred from the incumbent to the entrant, as KT did not have a feasible way of 
transferring its subscribers to Hanaro. Discussions on the market share transfer are provided in the last section. 
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is that, under such circumstances, the entrant and the incumbent can form an incentive-compatible 

collusion in which the entrant raises the price above the level that maximizes its profit in the mature 

stage when it does not collude with the incumbent, while the incumbent reciprocates by transferring 

money to the entrant. In telecom markets, interconnection payment settlement can be used as a 

channel to transfer money, as the Hanaro–KT agreement specified. 

As a paper on competition, this paper is the first one to study collusion in a partially deregulated, 

homogeneous market between the incumbent former monopolist that is subject to price regulation and 

the new entrant that does not depend on information asymmetry. It is also the first one that analyzes 

the possibility of collusion, in which the entrant raises the price that will lead to a decrease in its profit 

in order to allow the incumbent to increase its profit, with the objective of sharing the increased profit 

of the incumbent. As a paper on switching costs, our paper is the first one to study competition and 

collusion between a dominant incumbent firm and an entrant in markets characterized by asymmetry 

of costs and subscriber-based competition, in addition to consumer switching costs. Padilla (1995) and 

Anderson et al. (2004) studied collusion in an infinitely repeated duopoly model. However, their 

model is different from ours in that it is stochastic and has symmetric firms and changing consumers. 

While they focused on the effects of switching costs on the price levels of two firms in a symmetric 

situation in Markov perfect equilibria, we focus on the collusion between the incumbent and the 

entrant that arises as a result of the asymmetry of the starting positions of the two firms. Chen (1997) 

has some features that our model has, including a common reservation price of consumers and a 

uniform distribution of switching costs. However, it differs from our model in that it has two periods, 

symmetric firms, and no possibility of collusion. Klemperer (1989) studied a two-period model of 

competition in a differentiated market. His model does not consider the possibility of collusion or the 

effects of asymmetry of cost structure. Klemperer (1987) studied the possibility of entry deterrence by 

an incumbent monopolist facing a potential entrant that takes advantage of switching costs of 

consumers. However, it does not consider collusion or the role of asymmetry in investment costs in 

competition in markets where switching costs are important. Although there is a large array of 

literature on competition, regulation, and collusion in telecom markets, there is no study that has 

examined collusion in telecom markets focusing on switching costs and the asymmetric positions of 

the incumbent and the entrant5. Barnes and Poudou (2009) analyzed the effect of cost-based access 

price regulation on the sustainability of tacit collusion. However, they focused on access price 

regulation and did not consider collusion between a regulated incumbent and unregulated new entrant 

                                          
5 There is a large amount of empirical literature on switching costs in various telecom markets [e.g., Park 
(2010)]. While most of these papers focus on estimating switching costs, none of them studied the link between 
switching costs and collusion. 
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and did not consider the effect of switching costs. 

The paper is organized as follows: in the next section, we summarize the important facts about the 

Hanaro–KT collusion case and summarize the main issues arising from the case on collusion. In 

section 3, we develop two models to analyze competition and collusion in a market that captures the 

key elements of the collusion case and solve the games for subgame perfect Nash equilibria. Section 4 

draws conclusions. 

 

2. Market situations, the collusion case, and the effects of the agreement 

Prior to the 1990s, the telecom industry in Korea was run as a state-owned enterprise monopoly. The 

Korean government began introducing competition into various telecom markets in the early 1990s. 

First, it introduced competition into the international call markets, then going on to introduce 

competition in the domestic long-distance market and the mobile telephone market. It opened the 

local calls market for competition last. Hanaro entered the market in 1997 and, after building a 

network infrastructure, began providing services in 1999. Hanaro entered the market for high-speed 

access to internet as well, competing with KT in the two markets6. The competition between Hanaro 

and KT had several asymmetric elements. As the new entrant into the telecom industry, Hanaro had to 

build its network of local loops from the ground up. On the other hand, KT had essentially completed 

its PSTN long before Hanaro’s entry. The asymmetry in the investment in the network facilities of the 

two firms led to a large gap in the marginal costs of providing local call services. Hanaro’s marginal 

cost of service included investment costs in the early stage of competition, while KT’s marginal cost 

was far below Hanaro’s. KT also enjoyed the first mover advantage in the subscriber base. Hanaro 

started with a zero market share, while KT started competition with 100% of the consumers as its 

subscribers. This asymmetry in the subscriber base worked against Hanaro, as switching costs of 

consumers was significant in this market; indeed, few subscribers of KT were willing to switch to 

Hanaro if both firms charged the same price.  

The Ministry of Information and Communications, the ministry in charge of the telecom industry at 

the time, applied an asymmetric regulation to help Hanaro overcome the asymmetry in the subscriber 

base and the adverse effects of switching costs by prohibiting KT from lowering its price while 

allowing Hanaro to charge a price that was substantially lower than KT’s7. It should also be noted that 

                                          
6 Several firms entered the market for access to internet, but none of them other than Hanaro entered the market 
for local calls.  

7 The Ministry of Information and Communications was abolished in 2008, and the functions it performed in 



6 

KT was under a price regulation that prohibited it from raising its price for local services as well.  

Thus, the ministry effectively fixed KT’s price for local call services during the period relevant to the 

collusion case. KT’s monthly fee had been fixed at KRW 4,000 since 1998. Hanaro initially charged 

the same monthly fee of KRW 4,000 when it started selling services in April 1999. In April 2001, one 

year after Hanaro’s entry, the ministry raised KT’s monthly fee to KRW 5,200, making Hanaro’s 

service cheaper than KT’s by KRW 1,200. The ministry maintained KT’s price at KRW 5,200 for a 

long period of time—well after KFTC handed down the verdict in the collusion case8. Hanaro 

lowered its monthly fee again to KRW 3,500 in July 2002, widening the gap between the prices of the 

two firms to KRW 1,7009. In August 2003, shortly after Hanaro made the agreement with KT, it raised 

its price by KRW 1,000 to KRW 4,500, as specified in the agreement. From 1999 to 2006, the prices 

that consumers paid for land-to-land and land-to-mobile calls that depended on the frequency and 

duration of the calls were essentially the same between the two firms, as were the prices for the 

interconnection services during the period between Hanaro’s entry and the time the agreement was 

made. 

At the time Hanaro entered the local calls market, all existing consumers in the market were 

subscribers of KT. The total number of subscribers was stagnant as the market entered a saturated 

stage. As a result, competition between the two firms occurred mostly in existing markets that had 

been previously monopolized by KT10. Hanaro adopted a cream-skimming strategy of focusing on 

building its network in geographic markets that had a high density of consumers, mainly areas that 

had many apartment complexes and commercial buildings. It sold internet access and local call 

services to consumers separately as well as in bundles. For some reason, few chose to purchase 

bundled services, instead opting to purchase the two services separately. Hanaro penetrated the local 

call market quite effectively, initially partly as a result of the asymmetric regulation of the government 

                                                                                                                                 
the telecom industry were taken up by the Korea Communications Commission. 

8 Thus, KT’s monthly fee was fixed at this level before the agreement was made and had been maintained at 
this level for a long period of time that extended well beyond the period during which the KFTC investigated the 
case and handed down a ruling.  

9 KT and Hanaro sold several different packages of services that depended on the amounts of money 
subscribers had to deposit, the length of contracts, the number of lines, and bundling with internet services. The 
prices that we give here are the prices of the package offered by both firms that were also chosen by a 
predominant majority of subscribers at the time. The agreement between the two firms was also based upon the 
price of this package. In addition to paying a higher monthly fixed fee, KT’s subscribers were also required to 
deposit a larger amount of money to use this package, compared to Hanaro’s subscribers. 

10 New markets, which kept emerging as new areas that had not yet been inhabited, were developed in which 
the positions of the two firms were more symmetric. However, the proportion of these new markets was small. 
We will ignore the new markets in this paper and will instead focus on existing ones. 
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that allowed Hanaro to maintain a sizable gap between KT’s price and its price. However, Hanaro’s 

market share stalled after reaching about 4–5% of the market share, even though it built a network 

whose size was several times bigger than its subscriber base despite the continued asymmetric 

regulation. In early 2003, Hanaro fell into financial difficulties as a result of spending large amounts 

of money in expanding its network and stagnant revenues. In June 2003, 10 months after KT became 

a fully private firm after the completion of its privatization, the managers of KT and Hanaro met and 

made a detailed agreement on Hanaro’s price, market share adjustment, and money transfer using an 

interconnection charge settlement as a vehicle. 

According to the agreement, Hanaro was to raise the monthly fixed fee by KRW 1,000 and KT was to 

hand over market shares to Hanaro so that Hanaro’s market share would increase at the rate of 0.1% 

point each month in the following five years or pay money if Hanaro’s market share failed to increase 

as specified in the agreement. At the time, there were roughly 24 million subscribers in the market for 

access to the local loop in Korea; KT had around 95% of the market share. The agreement on the 

market share transfer was tantamount to handing over roughly 24,000 subscribers per month over the 

next 60 months. In case Hanaro failed to increase its subscribers at the rate of 0.1% point per month, 

the agreement specified that KT would pay Hanaro KRW 67.6 million per 0.1% of the market share it 

failed to hand over per month11. The agreement also specified that KT would transfer the money it 

owed Hanaro every three months by adjusting interconnection charge payments. 

Hanaro raised its monthly fee by KRW 1,000 to KRW 4,500 in late August 2013. Hanaro’s market 

share did not increase, actually falling slightly in the following two months. In November 2003, 

Hanaro demanded payment from KT in the form of reduction in its interconnection charge payments 

to KT, as specified in the agreement. It appears that KT management initially tried to meet the 

demand and adjust the interconnection payment according to the agreement. However, it soon gave up 

its efforts to transfer money to Hanaro when confronted by the opposition of managers working for 

the unit in charge of the interconnection payment settlement. KT subsequently notified Hanaro that it 

would not pay the money, and indeed did not pay any money in connection with the agreement. What 

happened between November 2003 and 2006, when the KFTC began its investigation, is unclear. The 

KFTC and the court ruled later that the agreement was a collusive one and that the two firms 

maintained collusion based on the agreement for a substantial period of time12. 

                                          
11 For instance, if Hanaro’s market share did not increase at all in the first five months after the agreement was 
implemented and increased by 0.1% in the sixth month, KT would owe Hanaro KRW 6.76 million x (5 + 4 + 3 + 
2 + 1) = KRW 101.4 million by the end of the sixth month. 

12 This case has gone through a long and complex legal process. After the initial ruling by the KFTC, which 
imposed the largest administrative fine ever imposed for collusion at that time, a higher court and the Supreme 
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What are the effects of the agreement on the price, the profits of the two firms, and the consumers? 

Hanaro’s higher collusive price has the effect of reducing its demand and increasing KT’s demand. It 

is also possible that the price increase would lead some subscribers of Hanaro whose reservation price 

for having access to the local loop was low to stop purchasing the service altogether. The subscribers 

of Hanaro who remain with Hanaro even after the price increase will pay more by the amount equal to 

the increase in Hanaro’s price. The subscribers of Hanaro who switch to KT after the price increase 

will also pay a higher price each month, in addition to switching costs. The price increase also has 

effects on Hanaro’s revenue, which will increase by the number of subscribers who will remain as its 

subscribers multiplied by the increase in its price, and decreased by the number of subscribers it loses 

multiplied by the average revenue from those subscribers. The average revenue of a subscriber 

consists of the price before the price hike and the average revenue from their use of land-to-land, 

land-to-mobile, and various interconnection services. KT’s profit will increase as a result of an 

increase in Hanaro’s price by the number of increased subscribers multiplied by the average revenue 

from a subscriber that consists of its regulated price and the revenues from selling land-to-land, land-

to-mobile, and various interconnection services to those consumers13. 

 

3. The model and the equilibrium 

In this section, we develop two models of competition and collusion between an incumbent 

and the entrant in a partially liberalized duopoly market characterized by switching costs, cost 

asymmetry, and regulation of the price of the incumbent. We first consider a model in which 

firms compete without colluding. Since the incumbent’s price is fixed and the incumbent does 

not collude with the entrant, the competition between the two firms becomes a single agent 

optimization by the entrant, who tries to maximize the present value of its profit stream by 

choosing a price in each of an infinite number of periods. After obtaining the unique 

equilibrium of the basic model, we slightly modify the basic model by allowing the entrant 

and the incumbent to form a collusion in which they use the price of the entrant and a transfer 

                                                                                                                                 
Court each ruled that, while there was collusion, the amount of the fine was excessive. They sent the case back 
to the KFTC, which ruled again that there was collusion, but reduced the amount of the fine. KT challenged the 
ruling and brought the case again to the court. However, both a higher court and the Supreme Court upheld the 
new ruling of the KFTC, thus ending the long legal battle. 

13 The average revenue from subscribers Hanaro loses as a result of charging a higher price may be different 
from the average revenue from all of its subscribers. Similarly, the average revenue from additional subscribers 
of KT may be different from the average revenue from its existing subscribers. 
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of money from the incumbent to the entrant to increase their profits. In the modified model, 

we focus on a simple trigger strategy equilibrium, in which both firms choose the collusive 

actions in each period as long as they choose them in each of the preceding periods, but revert 

to the unique equilibrium of the basic model once a firm deviates from the action it is 

supposed to choose in collusion. 

Basic model: a model of competition 

Suppose that each consumer in a geographic market purchases up to one unit of a 

homogeneous, non-storable service in each period. Consumers are continuously distributed 

with a mass of unit 1. Each consumer has the same reservation price for the service, v > 0. 

Consumers are the same in each period, and their reservation price does not change over time. 

A consumer has to become a subscriber of a firm in order to purchase the service. There are 

two firms, the incumbent and the entrant, that sell a homogeneous service. The incumbent 

was selling 1 unit to every consumer in each period at a price set by the regulator before the 

entrant entered. Both firms have the same technology that is represented by a cost function 

c(q) = 0, if q ≤ x, where x is the capacity that it built before the start of the period t, and c(q) 

= c(q – x), if q > x in each period14. The incumbent has already invested in a capacity of 1 so 

that its cost is 0 for all outputs in each period. The entrant has the cost function just described. 

Each consumer incurs a switching cost every time he or she switches from one firm to 

another. The switching cost of a consumer varies across consumers and is distributed over the 

interval S = [0, SH] according to a uniform distribution. For each consumer, the switching cost 

is constant over time and does not depend on the number of switches he or she made 

previously. Thus, each consumer is uniquely identified by a number s ∈ S, which is his or 

her switching cost. The incumbent is subject to regulation that fixes its price at p0 in all 

periods. At the start of period 1, the entrant enters and chooses q1, as well as a price p1, to 

maximize the present value of its profit stream, which requires an investment of x = q1 in its 

network facilities. In each of the subsequent periods, it chooses a price and produces a 

quantity of service that meets the demand at the chosen price. The entrant cannot commit to 

its future prices and cannot price discriminate between existing and new subscribers. 

                                          
14 This cost function reflects the fact that an operator in the local calls market must build a capacity that can 
produce a quantity of service it wants to sell in each period. 



10 

Meanwhile, the incumbent does not choose any action 15 . Consumers have a rational 

expectation about future prices and switch to a different firm whenever it can reduce the 

present value of the money it pays for the stream of services it consumes in the present and 

future periods. Both firms as well as the consumers discount the future with the same 

discount factor given by δ, 0 < δ < 1.  

We focus on the pricing strategies of the entrant that take the form of choosing a price p1 in 

period 1 and a price p2 that is higher than p1 in each period t ≥ 216. This is not restrictive, 

since the entrant has no reason to postpone choosing the price that maximizes the present 

value of its future profit once it establishes a subscriber base by choosing a low price in t = 1. 

Thus, the entrant’s pricing strategy will take the form of charging a price p1 < p0 in t = 1 and a 

price pt = p2 in each t ≥ 2, as its profit will be zero if p1 ≥ p0 in t = 1. Given the regulated 

price of the incumbent p0, a price path (p1, p2) of the entrant determines the demand of each 

firm in each period t ≥ 1. 

After observing p1, some of the subscribers of the incumbent who can gain by switching to 

the entrant will switch in the first period. Let S(p1, p2
E) denote the set of the consumers who 

will switch to the entrant in period 1 when the entrant chooses a price path (p1, p2) and when 

consumers expect the entrant to choose p2
E in t = 217. Who will switch in period 1? 

Consumers whose switching costs are smaller than the present value of the gain from 

switching in t = 1 will switch. If p2
E ≤ p0, the consumers whose switching cost is smaller 

than 	 p0 - p2
E) will switch to the entrant and stay with the entrant in 

subsequent periods. If p2
E > p0, consumers whose switching cost is smaller than 

                                          
15 We can alternatively model the competition by allowing the incumbent to choose an amount of money it pays 
the entrant. In the equilibrium of this model of competition, the incumbent will always choose to transfer 0 to 
the entrant, leading to the same outcome in the equilibrium of the model in which the incumbent chooses no 
action. However, the incumbent will choose a positive amount of money in equilibrium in the model when it 
colludes with the entrant. 

16 Although we did not attempt to prove it, we believe that this property is implied by the optimality of the price 
path of the entrant. 

17 A consumer is identified by his or her switching cost here. 
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		 p2
E – p0) = 	 p0 - p2

E) and larger than p2
E – p0) will switch in 

t = 1 and stay with the entrant. Consumers whose switching cost is smaller than both 

 and p2
E – p0) will switch to the entrant in t = 1 and switch back to the 

incumbent in t = 2. Given the regulated price p0 of the incumbent and a price p1 that the 

entrant chooses in t = 1, the set of the subscribers of the entrant who will switch back to the 

incumbent in t = 2 when p2 > p0 is equal to [0, p2
E - p0)], while the set of subscribers of 

the entrant who will stay in its network is [ p2
E - p0),  –  (p2

E - p0)], as 

long as p2
E - p0) <  –  (p2

E - p0). If this inequality is reversed, all of 

the subscribers the entrant acquired in the first period will switch back to the incumbent in 

period 2. We will exclude this uninteresting case from consideration and focus on the p0, p1, 

and p2 that satisfy p2
E - p0) >  –  (p2

E - p0). 

Thus, consumers whose switching cost is smaller than  –  (p2
E - p0) will 

switch in t = 1. Let us denote this by (p1, p2
E). Then, consumers whose switching cost lies in 

[0, (p1, p2
E)] switch in t = 1. This implies that (p1, p2

E)/SH will be the demand for the 

entrant and that (SH - (p1, p2
E))/SH will be the demand for the incumbent in t = 1. In t ≥ 2, 

demand for the entrant depends on p2 as well as the subscriber base it acquired in period 1, 

(p1, p2
E)/SH. If p2 > p0, the demand for the entrant shrinks from that in the first period by 

p2
E – p0), while the demand for the incumbent increases by the same magnitude in each t ≥ 

2. If p2 ≤ p0, the demand for each of the two firms in each t ≥ 2 is the same as the demand 

in the first period as long as p1 < p2, since none of the subscribers of either firm will have an 

incentive to switch to the other. 

We summarize the properties of the demand for the entrant in each period we discussed in the 

above by the following lemma 1. 

Lemma 1 

Suppose the entrant chooses (p1, p2) in the basic model. Then, (1) the demand for the entrant 

in t = 1 is equal to (p1, p2
E)/SH =  - p2

E - p0)}/SH, and (2) the demand for 
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the entrant in each period t ≥ 2 is equal to (p1, p2
E) - p2 - p0)}/SH if p2 ≥ p0, and 

(p1, p2
E)/SH if p2 ≤ p0. 

Lemma 1 implies that the entrant will never charge a price lower than p0 in the second period 

when it maximizes the profit, as there is no reason to charge a price lower than p0 in t ≥ 2 

when it can charge p0 without affecting demand. Following proposition 1 establishes the 

optimal price path of the entrant when it competes with the incumbent without colluding. 

 

Proposition 1 

Assume p0 > (1 – δ)c and (1 – 2δ) p0 + (1 – δ) c > 0. The optimization problem of the entrant 

in the basic model has a unique solution (p1
*, p2

*), where p2
* = p0, and p1

* = . 

<pf> 

We first show that p2
* = p0 by showing that p2

* ≥ p0 and p2
* ≤ p0. p2

* ≥ p0 by lemma 1 

and the rational expectations as we observed in the above. Thus, p2
* < p0 cannot occur, and 

p2
* ≥ p0 must hold in equilibrium. To show p2

* ≤ p0, consider the profit maximization of 

the entrant s.t. p2 ≥ p0. The demand for the entrant in the second and each of the subsequent 

periods is equal to (p1, p2
E) - p2 - p0)}/SH  =  - p2 - p0) - p2 

- p0)}/SH =	  - p2 - p0)}/SH if p2 ≥ p0 and is equal to (p1, p2
E) if p2 < p0 by 

lemma 1. The present value of the profit stream of the entrant evaluated in t = 2 when p2 ≥ 

p0 is 
			

 - p2 - p0)}p2 /SH. The cost of the entrant in t ≥ 2 is zero, as p2 

is higher than p1 so that the demand in each t ≥ 2 is smaller than the demand in the first 

period. The right-hand side derivative of this quadratic function with respect to p2 evaluated 

at p0 is equal to -p1 - p0 < 0. Consequently, maximizing 
			

 - p2 - 

p0)}p2/SH , s.t. p2 ≥ p0 has the solution at p2 = p0. Thus, p* > p0 cannot occur in equilibrium, 
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and p* ≤ p0 must hold. This completes the proof that p2
* = p0 when the entrant chooses an 

optimal pricing path, since p2
* = p0, (p1, p2

E) = (p1, p0) = . The optimization 

problem of the entrant in t = 1 becomes maximizing  +  

with respect to . The first-order condition leads to p1
* = . Because the 

profit function is quadratic, p1
* is the solution if  < , which is satisfied by the 

assumption that p0 > (1 – δ)c.  ■ 

Lemma 1 and proposition 1 characterize the optimal pricing strategy of the entrant who 

chooses a price that is lower than the regulated price of the incumbent in the first period to 

establish a subscriber base. Consumers who switch from the incumbent to the entrant in the 

first period are those whose switching costs are lower than that of the consumers who remain 

as subscribers of the incumbent, despite paying a higher price. Since the switching cost of a 

consumer is distributed along the interval [0, sH], there will be an , 0 <  < sH , such that 

consumers whose switching cost is lower than  will switch to the entrant, if the entrant 

succeeds in attracting subscribers of the entrant to it in period 1. While the entrant’s price in 

period 1 is lower than the price of the incumbent, consumers expect the entrant to charge a 

higher price that maximizes its profit in subsequent periods by taking advantage of the 

switching costs of the subscribers it attracted in the first period. Since it is optimal for the 

entrant to charge p0 in each period t ≥ 2, consumers rationally expect the entrant to charge 

p0 in each period t ≥ 2. Thus, a consumer switches to the entrant in period 1 if and only if its 

switching cost is less than the price differential in the first period. In the second period, the 

entrant raises the price to p0. No consumers who switched to the entrant in period 1 will 

switch back to the incumbent in period 2, since they have to pay a positive switching cost in 

order to switch back to the incumbent, while they will pay the same price after switching 

back. None of the subscribers of the incumbent in period 1 will switch to the entrant either, as 

both firms charge the same price in each period t ≥ 2, while they have to pay a switching 

cost larger than  to switch to the entrant18. 

                                          
18 If the incumbent were not subject to price regulation, it could raise the price to a level that is higher than the 

entrant’s price by  without losing any of its subscribers, since essentially all of its subscribers have switching 
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The subscriber base the entrant captures in the first period thus becomes its demand in each 

period t ≥ 1. The present value of the profit of the entrant can be simplified as a function of 

its price in the first period, given the regulated price of the incumbent. It earns a revenue of 

p1/SH in period 1, where  is the upper bound of the consumers who switch from the 

incumbent to the entrant in period 1, and earns a revenue of p0/SH in each subsequent period. 

The cost it pays to generate this revenue stream is c , which it pays in period 1. 

The optimal price path of the entrant given in lemma 1 and proposition 1 leads to the 

subscriber base of the entrant * = 	that it captures in period 1 and retains in 

subsequent periods. The price that the entrant chooses in period 1 and the resulting subscriber 

base it captures both depend on its marginal cost of building capacities, the regulated price of 

the incumbent, and the discount factor. A higher regulated price leads to a higher price of the 

entrant and a larger subscriber base, while a higher marginal cost of building capacities leads 

to a higher price but a smaller subscriber base. Naturally, the profit of the entrant is an 

increasing function of the regulated price of the incumbent and a decreasing function of its 

marginal cost. As the consumers and the entrant discount the future more and more, the 

entrant chooses a higher price in period 1 and builds a smaller subscriber base. This conforms 

to the intuition. A higher discount factor means a lower value of δ that leads to a lower 

present value of the subscriber base in future periods.  

A model of collusion 

Suppose that in the basic model we studied above, the entrant chose p1
* =  

and built a subscriber base [0, *] in period as in proposition 1, where * = (p0 – p1); suppose 

further that, before the start of the second period, the entrant and the incumbent decided to 

collude. Thus, this collusion was unexpected in period 1 in the sense that both firms as well 

as consumers believed that the entrant would choose the optimal price path in the basic 

model19. Suppose that the entrant and the incumbent agree on a simple collusion scheme, in 

                                                                                                                                 
costs that are higher than  and would increase the price by at least .  

19 If the entrant knows in the first period that it will collude with the regulated incumbent in the second period, 
it will choose a different price and a different subscriber base in the first period. The entrant has an incentive to 
choose a lower price in period 1 to expand its subscriber base compared to when it is not aware of the possibility 
of collusion, as it expects to receive a higher average revenue in period 2 from each subscriber it captures in 
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which the entrant will charge a price pt > p0 in each period t ≥ 2, and in return the incumbent 

will pay the entrant an amount of money mt at the end of each period with the following 

properties: 

(1) pt = p2
K > p0 in each t ≥ 2, as long as the entrant chose p2

K and the incumbent paid the 

entrant M in t = 2 and in each subsequent period up to (t – 1), but pt = p0 in t and in each 

of the subsequent periods once the actions chosen by the entrant and the incumbent 

deviate from (p2
K, M) in period (t – 1). 

(2) mt = M in each t ≥ 2, as long as the entrant chose p2
K in t = 2 and in each subsequent 

period up to (t – 1) and the incumbent paid the entrant M in each period before t, but mt 

= 0 once a defection from (p2
K, M) occurs in a period in all subsequent periods.  

As the entrant charges p2 > p0, some of its subscribers whose switching cost lies in [0, 

p2 - p0)] will switch back to the incumbent, while the remaining subscribers whose 

switching cost lies in [ p2 - p0),	 *] will remain as subscribers of the entrant. As a result, 

its demand in each period t ≥ 2 will decrease by p2 - p0)}/SH, and the incumbent’s 

demand will increase by the same magnitude. The change in the entrant’s profit in each 

period t ≥ 2 is [{(p0 –p1) - p2 - p0)}p2 – (p0 – p1)p0]/SH. This is negative and 

monotonically decreasing for all p2 > p0. The change in the profit of the incumbent is 

p2 - p0)p0, which is positive and an increasing linear function of p2. The sum of the 

changes in the profits of the two firms is p2 - p0) {(p0 –p1) - p2 - p0)} and is positive, 

as long as p2 does not exceed p0 by too much and satisfies (p0 –p1) > p2 - p0).  

Lemma 2 

The combined profit of the two firms will be larger than the sum of the profits of the two 

                                                                                                                                 
period 1 when it colludes with the incumbent in t ≥ 2. However, consumers can also expect that the price in later 
periods depends on the subscriber base of the entrant and the link between the price in period 1 and the price in 
later periods. 
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firms in the equilibrium of the basic model when the entrant chooses p2 ∈ ( ,

1 *), where * = (p0 – p1) is the subscriber base of the entrant in the first period. The 

combined profit is maximized when p2 = 1 *. 

The proof is straightforward, as the combined profit of the two firms in each t ≥ 2 is given 

by a quadratic function whose derivative is equal to zero at p2 = 1 *. When the 

entrant charges 1 *, which maximizes the combined profit of the two firms in 

each t ≥ 2 after establishing a subscriber base [0, s‾*] in t = 1, its subscriber base will shrink 

by *. As a consequence, its revenue and profit will both decrease by * 1 ∗ . 

At the same time, the number of subscribers of the incumbent will increase by *, allowing 

the incumbent’s profit to increase by ∗  in each period t ≥ 2. The net effect of the price 

increase of the entrant to 1 *on the combined profit of the two firms when it 

charges is positive and equal to 1 ∗ .  

Lemma 2 shows that any price of the entrant belonging to (p0, 1 *) will increase 

the sum of the profits of the two firms. Thus, there arises the possibility that the two firms 

may collude to increase their profits. For the two firms to successfully collude and maximize 

the combined profits, they must agree on a sharing rule that distributes the increase in the 

combined profit in such a way that each firm finds it in its interest to adhere to the collusive 

scheme. Suppose that they agree to divide the increase in the combined profit by α and (1 – 

α), where α is the proportion of the increase in the combined profit that will accrue to the 

entrant. Then, mt = 	
∗

1 ∗ 1 ∗  for each t ≥ 2. As long as 0 < α 

< 1, the individual rationality constraints are satisfied for both firms. However, for the entrant 

and the incumbent to have an incentive to carry out the agreement, neither of them should be 

able to profitably deviate from the agreement. The following proposition 2 establishes a 

condition for the incentive compatibility constraints. 

Proposition 2 

Suppose that the entrant chose p1
*, the optimal price for the first period in the basic model in 
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period 1, and captured a subscriber base [0, *], given by proposition 1 in period 1. Suppose 

further that the entrant and the incumbent make an agreement that specifies that (1) the 

entrant will choose p2
K = 1 * in the beginning of t = 2 and choose p2

K in each t 

≥ 3, as long as the incumbent pays it mt = M = 	
∗

1 ∗ 1 ∗  in 

the second and all previous periods up to (t – 1); (2) the incumbent will pay the entrant M in 

the second and all previous periods up to (t – 1), as long as the entrant chooses p2
K in the 

second and all previous periods; and (3) the entrant and the incumbent choose p0
* and mt = 0 

respectively in t and all subsequent periods if one or both of them deviates from (1) or (2). 

Then, the agreement is a subgame perfect Nash equilibrium for any α such that 0 < α < 1 - 

.  

<pf> 

The action that maximizes the short-run profit of the entrant in a period t ≥ 2 when it 

deviates from the collusion agreement is to choose p0, which leads to an increase in profit 

equal to * 1 ∗ . In other words, the best that the entrant can do in deviating 

from the agreement is to save the loss of revenue that it would incur by choosing p2
K instead 

of p0. However, since the agreement specifies that the incumbent give the entrant an amount 

that is equal to this loss plus 1 ∗  as long as the collusion is maintained, the 

increase in the entrant’s profit in the defecting period is smaller than the profit it foregoes in 

that period alone, and will be smaller than the sum of the present value of the profits it 

foregoes in the defecting period and all subsequent periods. Thus, the incentive compatibility 

constraint of the entrant will be automatically satisfied. On the incumbent’s side, the best it 

can do when defecting from the collusion agreement is to keep all of the increase in its profits 

that comes as a result of the entrant’s choosing p2
K to itself and gives the entrant nothing. 

Therefore, the largest amount it can gain by defecting is equal to the amount it promises to 

give the entrant in the defecting period, which is 	
∗

1 ∗ 1 ∗ . By 

choosing mt = 0, it foregoes a future profit of 1 1 ∗  in each future period, 

whose present value assessed in the defecting period is equal to 1 ∗ . For the 

incumbent not to have an incentive to deviate from the collusion agreement, we must have 
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∗

1 ∗ 1 ∗  <	 1 ∗ . After substituting  

for * and rearranging, we have the desired result.  ■ 

Lemma 2 and proposition 2 establish our main result that the entrant and the incumbent can 

use a simple trigger strategy combination to maximize their combined profit and share the 

increase in the combined profit by taking advantage of the switching costs of consumers. 

Subscribers of the entrant whose switching costs are too high to justify switching to the 

incumbent pay a higher price, despite the higher price that the entrant chooses in the collusion. 

Subscribers of the entrant whose switching costs are low switch to the incumbent and pay the 

same price that they would pay when the two firms do not collude. However, they pay 

switching costs. Consequently, the subscribers of the entrant are worse off as a result of the 

collusion, while the subscribers of the incumbent are not affected by the collusion. Thus, the 

collusion affects only those consumers whose switching costs are low.  

 

4. Conclusion 

In this paper, we studied the behavior of the firms in the early stage of competition in a newly 

deregulated market characterized by subscriber-based competition and switching costs. We 

showed that when the incumbent firm is subject to price regulation, the entrant will choose a 

familiar strategy of charging a low introductory price in the early stage of competition and 

raising it to maximize its profit from the locked-in subscribers in the mature stage. We also 

showed that the two firms can use a simple trigger strategy combination to form a collusion 

in which the entrant raises the price while the incumbent transfers an amount of money that 

more than compensates for the loss of profit the entrant suffers as a result of raising its price. 

Our main result depends on subscriber-based competition, asymmetry in the subscriber base 

between the incumbent and the entrant, and switching costs of consumers that vary with 

consumers. Our result on the optimal response of the entrant against the regulated price of the 

incumbent in the second period, summarized in proposition 1, seems to depend on the 

assumption of a uniform distribution of switching costs. When the distribution of switching 

costs takes a more general form, the entrant may choose a price p1 that is higher than the 

regulated price of the incumbent. When F is the distribution function of s, the profit of the 

entrant in each t ≥ 2 when it chooses a price p2 > p0 is given by (F(p0 –p1) – F( p2 - 
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p0))p2 for p2 > p0. It is possible that this function of p2 attains an interior maximum at a point 

belonging to ( p2 - p0), (p0 –p1)), depending on the shape of F20. Even when the entrant 

chooses a price p1 that is higher than the regulated price of the incumbent p0 when it 

competes with the incumbent without colluding in more general cases, we expect that the 

collusion of the form supported by a simple trigger strategy that we discussed in this paper 

will continue to exist for a wide range of distribution functions F.  

We did not analyze the possibility of collusion in which the incumbent transfers market 

shares to the entrant instead of paying money—although such a scheme was included in the 

agreement between Hanaro and KT, as it seems that the incumbent in the local calls market 

does not have a feasible instrument with which it can transfer market shares to the entrant to 

produce a market share distribution. Given the regulated price of the incumbent, a price 

chosen by the entrant induces a market share distribution through the decisions made by the 

consumers on their operators. The part of the agreement on market shares implicitly assumes 

that a price increase by the entrant will lead to an outcome in which its market share is 

smaller than what the agreement specifies. Thus, the incumbent should choose an action that 

will increase the market share of the entrant and decrease its market share by the same 

magnitude. Such a transfer of market share can be achieved only through a transfer of 

subscribers. The problem is that there is no feasible way one can think of by which the 

incumbent can transfer its subscribers to the entrant when its price is fixed. Even if there is 

some way for the incumbent to control the number of subscribers to some degree, it will be 

extremely difficult to ensure that the market share distribution changes by a certain 

proportion each month. We believe that the part of the agreement on the market share 

distribution was included as a mechanism to calculate the amount of money to be transferred 

from the incumbent to the entrant. 

Our results have policy implications. Antitrust authorities need to pay attention to the 

possibility of collusion between a regulated incumbent dominant firm and a new entrant in 

telecom markets in which only the incumbent raises the price. This form of collusion may 

also be used by firms even when the dominant incumbent firm is not subject to price 

regulation, as the colluding firms decide to raise the price of the entrant only in order not to 

                                          
20 The entrant will never choose a p1 < p0 regardless of F, as the demand for the entrant will remain constant at 
(p0 –p1) for all p2 belonging to (p1, p0]. 
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arouse suspicion of collusion. Our analysis of the basic model also makes it clear that the 

regulated price of the incumbent affects the price path of the entrant, market share 

distribution, and the welfare of consumers in a profound way even if the entrant does not 

collude with the incumbent in a profound way, suggesting that the regulator should consider 

the short-term effect on consumer welfare as well as the longer-term effect on competition 

when choosing a regulated price. 

What do our results suggest about the collusion case that occurred in the local calls market in 

Korea in 2003? Our model and analyses show that it is possible for the incumbent and a new 

entrant in telecom markets to collude in the mature stage of competition in a way described 

by the agreement made between Hanaro and KT in 2003. However, our results do not imply 

that the alleged collusion between the two firms was, in fact, a collusion that our model 

analyzed. The main reason for our reservation is based upon the fact that Hanaro’s increase in 

price, although specified in the agreement and executed according to the agreement, was the 

first meaningful price increase since it entered the market, and that Hanaro did not lower its 

price back to the level it had maintained before the agreement—even after it became clear 

that KT would not transfer money or market shares. Thus, further investigation of the case, 

including an examination of various policies the Ministry of Information and 

Communications pursued, is necessary to determine whether the Hanaro–KT agreement was 

a collusive one. 
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Working
Paper

05-08 Taejong KIM Do School Ties Matter? Evidence from the Promotion of Public Prosecutors in Korea

Working
Paper

05-09 Hun Joo PARK
Paradigms and Fallacies:

Rethinking Northeast Asian Security

Working
Paper

05-10
WOOCHAN KIM
TAEYOON SUNG

What Makes Group-Affiliated Firms Go Public?

Working
Paper

05-11

BERNARD S. BLACK
WOOCHAN KIM
HASUNG JANG

KYUNG-SUH PARK

Does Corporate Governance Predict Firms' Market Values?
Time Series Evidence from Korea

Working
Paper

05-12 Kun-Ho Lee
Estimating Probability of Default For the Foundation IRB Approach In Countries That

Had Experienced Extreme Credit Crises

Working
Paper

05-13 Ji-Hong KIM Optimal Policy Response To Speculative Attack

Working
Paper

05-14
Kwon Jung

Boon Young Lee
Coupon Redemption Behaviors among Korean Consumers: Effects of Distribution
Method, Face Value, and Benefits on Coupon Redemption Rates in Service Sector

Working
Paper

06-01
Kee-Hong Bae
Seung-Bo Kim
Woochan Kim

Family Control and Expropriation of Not-for-Profit Organizations:
Evidence from Korean Private Universities

Working
Paper

06-02 Jaeun Shin
How Good is Korean Health Care?

An International Comparison of Health Care Systems

Working
Paper

06-03 Tae Hee Choi Timeliness of Asset Write-offs

Working
Paper

06-04 Jin PARK
Conflict Resolution Case Study:

The National Education Information System (NEIS)

Working
Paper

06-05 YuSang CHANG
DYNAMIC COMPETITIVE PARADIGM OF MANAGING MOVING TARGETS;

IMPLICATIONS FOR KOREAN INDUSTY

Working
Paper

06-06 Jin PARK A Tale of Two Government Reforms in Korea

Working
Paper

06-07 Ilho YOO Fiscal Balance Forecast of Cambodia 2007-2011

Working
Paper

06-08 Ilho YOO PAYG pension in a small open economy

Working
Paper

06-09
Kwon JUNG
Clement LIM

IMPULSE BUYING BEHAVIORS ON THE INTERNET

Working
Paper

06-10 Joong H. HAN Liquidation Value and Debt Availability: An Empirical Investigation

Working
Paper

06-11
Brandon Julio, Woojin Kim

Michael S. Weisbach
Uses of Funds and the Sources of Financing:

Corporate Investment and Debt Contract Design

Working
Paper

06-12 Hun Joo Park
Toward People-centered Development:
A Reflection on the Korean Experience

Working
Paper

06-13 Hun Joo Park The Perspective of Small Business in South Korea

Working
Paper

06-14 Younguck KANG Collective Experience and Civil Society in Governance

Working
Paper

06-15 Dong-Young KIM
The Roles of Government Officials as Policy Entrepreneurs

in Consensus Building Process

Working
Paper

06-16 Ji Hong KIM Military Service : draft or recruit
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Working
Paper

06-17 Ji Hong KIM Korea-US FTA

Working
Paper

06-18 Ki-Eun RHEE Reevaluating Merger Guidelines for the New Economy

Working
Paper

06-19
Taejong KIM
Ji-Hong KIM
Insook LEE

Economic Assimilation of North Korean Refugees in South Korea: Survey Evidence

Working
Paper

06-20 Seong Ho CHO
ON THE STOCK RETURN METHOD TO DETERMINING INDUSTRY

SUBSTRUCTURE: AIRLINE, BANKING, AND OIL INDUSTRIES

Working
Paper

06-21 Seong Ho CHO
DETECTING INDUSTRY SUBSTRUCTURE:

- Case of Banking, Steel and Pharmaceutical Industries-

Working
Paper

06-22 Tae Hee Choi
Ethical Commitment, Corporate Financial Factors: A Survey Study of Korean

Companies

Working
Paper

06-23 Tae Hee Choi Aggregation, Uncertainty, and Discriminant Analysis

Working
Paper

07-01
Jin PARK

Seung-Ho JUNG
Ten Years of Economic Knowledge Cooperation

with North Korea: Trends and Strategies

Working
Paper

07-02
BERNARD S. BLACK

WOOCHAN KIM
The Effect of Board Structure on Firm Value in an Emerging Market:

IV, DiD, and Time Series Evidence from Korea

Working
Paper

07-03 Jong Bum KIM
FTA Trade in Goods Agreements:

‘Entrenching’ the benefits of reciprocal tariff concessions

Working
Paper

07-04 Ki-Eun Rhee Price Effects of Entries

Working
Paper

07-05 Tae H. Choi Economic Crises and the Evolution of Business Ethics in Japan and Korea

Working
Paper

07-06
Kwon JUNG
Leslie TEY

Extending the Fit Hypothesis in Brand Extensions:
Effects of Situational Involvement, Consumer Innovativeness and Extension

Incongruity on Evaluation of Brand Extensions

Working
Paper

07-07 Younguck KANG
Identifying the Potential Influences on Income Inequality Changes in Korea – Income

Factor Source Analysis

Working
Paper

07-08
WOOCHAN KIM
TAEYOON SUNG
SHANG-JIN WEI

Home-country Ownership Structure of Foreign Institutional Investors and Control-
Ownership Disparity in Emerging Markets

Working
Paper

07-09 Ilho YOO The Marginal Effective Tax Rates in Korea for 45 Years : 1960-2004

Working
Paper

07-10 Jin PARK Crisis Management for Emergency in North Korea

Working
Paper

07-11 Ji Hong KIM Three Cases of Foreign Investment in Korean Banks

Working
Paper

07-12 Jong Bum Kim Territoriality Principle under Preferential Rules of Origin

Working
Paper

07-13 Seong Ho CHO
THE EFFECT OF TARGET OWNERSHIP STRUCTURE ON THE TAKEOVER

PREMIUM IN OWNER-MANAGER DOMINANT ACQUISITIONS: EVIDENCE
FROM KOREAN CASES

Working
Paper

07-14
Seong Ho CHO
Bill McKelvey

Determining Industry Substructure: A Stock Return Approach

Working
Paper

07-15 Dong-Young KIM Enhancing BATNA Analysis in Korean Public Disputes

Working
Paper

07-16 Dong-Young KIM
The Use of Integrated Assessment to Support Multi-Stakeholder negotiations for

Complex Environmental Decision-Making

Working
Paper

07-17 Yuri Mansury
Measuring the Impact of a Catastrophic Event: Integrating Geographic Information

System with Social Accounting Matrix

Working
Paper

07-18 Yuri Mansury
Promoting Inter-Regional Cooperation between Israel and Palestine:

A Structural Path Analysis Approach

Working
Paper

07-19 Ilho YOO Public Finance in Korea since Economic Crisis

* The above papers are available at KDI School Website  <http://www.kdischool.ac.kr/new/eng/faculty/working.jsp>.
You may get additional copy of the documents by downloading it using the Acrobat Reader.



Working Paper Series

Category Serial # Author Title

Working
Paper

07-20
Li GAN

Jaeun SHIN
Qi LI

Initial Wage, Human Capital and Post Wage Differentials

Working
Paper

07-21 Jin PARK
Public Entity Reform during the Roh Administration:

Analysis through Best Practices

Working
Paper

07-22 Tae Hee Choi The Equity Premium Puzzle: An Empirical Investigation of Korean Stock Market

Working
Paper

07-23 Joong H. HAN The Dynamic Structure of CEO Compensation: An Empirical Study

Working
Paper

07-24 Ki-Eun RHEE Endogenous Switching Costs in the Face of Poaching

Working
Paper

08-01
Sun LEE

Kwon JUNG
Effects of Price Comparison Site on Price and Value Perceptions in Online Purchase

Working
Paper

08-02 Ilho YOO Is Korea Moving Toward the Welfare State?: An IECI Approach

Working
Paper

08-03
Ilho YOO

Inhyouk KOO
DO CHILDREN SUPPORT THEIR PARENTS' APPLICATION FOR THE REVERSE

MORTGAGE?: A KOREAN CASE

Working
Paper

08-04 Seong-Ho CHO Raising Seoul’s Global Competitiveness: Developing Key Performance Indicators

Working
Paper

08-05 Jin PARK A Critical Review for Best Practices of Public Entities in Korea

Working
Paper

08-06 Seong-Ho CHO How to Value a Private Company? -Case of Miele Korea-

Working
Paper

08-07 Yoon Ha Yoo The East Asian Miracle: Export-led or Investment-led?

Working
Paper

08-08 Man Cho Subprime Mortgage Market: Rise, Fall, and Lessons for Korea

Working
Paper

08-09
Woochan KIM
Woojin KIM

Kap-sok KWON
Value of shareholder activism: evidence from the switchers

Working
Paper

08-10 Kun-Ho Lee Risk Management in Korean Financial Institutions: Ten Years after the Financial Crisis

Working
Paper

08-11 Jong Bum KIM
Korea’s Institutional Framework for FTA Negotiations and Administration: Tariffs and

Rules of Origin

Working
Paper

08-12 Yu Sang CHANG
Strategy, Structure, and Channel of Industrial Service Leaders:

A Flow Chart Analysis of the Expanded Value Chain

Working
Paper

08-13 Younguck KANG Sensitivity Analysis of Equivalency Scale in Income Inequality Studies

Working
Paper

08-14 Younguck KANG Case Study: Adaptive Implementation of the Five-Year Economic Development Plans

Working
Paper

08-15 Joong H. HAN
Is Lending by Banks and Non-banks Different? Evidence from Small Business

Financing

Working
Paper

08-16 Joong H. HAN Checking Accounts and Bank Lending

Working
Paper

08-17 Seongwuk MOON
How Does the Management of Research Impact the Disclosure of Knowledge?

Evidence from Scientific Publications and Patenting Behavior

Working
Paper

08-18 Jungho YOO
How Korea’s Rapid Export Expansion Began in the 1960s:

The Role of Foreign Exchange Rate

Working
Paper

08-19

BERNARD S. BLACK
WOOCHAN KIM
HASUNG JANG

KYUNG SUH PARK

How Corporate Governance Affects Firm Value: Evidence on Channels from Korea

Working
Paper

08-20 Tae Hee CHOI
Meeting or Beating Analysts' Forecasts: Empirical Evidence of Firms' Characteristics,

Persistence Patterns and Post-scandal Changes

Working
Paper

08-21 Jaeun SHIN
Understanding the Role of Private Health Insurance in the Universal Coverage System:

Macro and Micro Evidence
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Working
Paper

08-22 Jin PARK Indonesian Bureaucracy Reform: Lessons from Korea

Working
Paper

08-23 Joon-Kyung KIM Recent Changes in Korean Households' Indebtedness and Debt Service Capacity

Working
Paper

08-24 Yuri Mansury
What Do We Know about the Geographic Pattern of Growth across Cities and Regions

in South Korea?

Working
Paper

08-25
Yuri Mansury &
Jae Kyun Shin

Why Do Megacities Coexist with Small Towns? Historical Dependence in the
Evolution of Urban Systems

Working
Paper

08-26 Jinsoo LEE When Business Groups Employ Analysts: Are They Biased?

Working
Paper

08-27
Cheol S. EUN

Jinsoo LEE
Mean-Variance Convergence Around the World

Working
Paper

08-28 Seongwuk MOON
How Does Job Design Affect Productivity and Earnings?

Implications of the Organization of Production

Working
Paper

08-29 Jaeun SHIN Smoking, Time Preference and Educational Outcomes

Working
Paper

08-30 Dong Young KIM
Reap the Benefits of the Latecomer:

From the story of a political, cultural, and social movement of ADR in US

Working
Paper

08-31 Ji Hong KIM Economic Crisis Management in Korea: 1998 & 2008

Working
Paper

08-32 Dong-Young KIM
Civility or Creativity?: Application of Dispute Systems Design (DSD) to Korean Public

Controversies on Waste Incinerators

Working
Paper

08-33 Ki-Eun RHEE Welfare Effects of Behavior-Based Price Discrimination

Working
Paper

08-34 Ji Hong KIM State Owned Enterprise Reform

Working
Paper

09-01 Yu Sang CHANG Making Strategic Short-term Cost Estimation by Annualized Experience Curve

Working
Paper

09-02 Dong Young KIM
When Conflict Management is Institutionalized:

A Review of the Executive Order 19886 and government practice

Working
Paper

09-03 Man Cho
Managing Mortgage Credit Risk:

What went wrong with the subprime and Alt-A markets?

Working
Paper

09-04 Tae H. Choi Business Ethics, Cost of Capital, and Valuation

Working
Paper

09-05
Woochan KIM
Woojin KIM

Hyung-Seok KIM
What makes firms issue death spirals? A control enhancing story

Working
Paper

09-06
Yu Sang CHANG
Seung Jin BAEK

Limit to Improvement: Myth or Reality? Empirical Analysis of Historical Improvement
on Three Technologies Influential in the Evolution of Civilization

Working
Paper

09-07 Ji Hong KIM G20: Global Imbalance and Financial Crisis

Working
Paper

09-08 Ji Hong KIM National Competitiveness in the Globalized Era

Working
Paper

09-09
Hao Jiang

Woochan Kim
Ramesh K. S. Rao

Contract Heterogeneity, Operating Shortfalls, and Corporate Cash Holdings

Working
Paper

09-10 Man CHO Home Price Cycles: A Tale of Two Countries

Working
Paper

09-11 Dongcul CHO The Republic of Korea’s Economy in the Swirl of Global Crisis

Working
Paper

09-12 Dongcul CHO House Prices in ASEAN+3: Recent Trends and Inter-Dependence

Working
Paper

09-13
Seung-Joo LEE
Eun-Hyung LEE

Case Study of POSCO -
Analysis of its Growth Strategy and Key Success Factors
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Working
Paper

09-14
Woochan KIM
Taeyoon SUNG
Shang-Jin WEI

The Value of Foreign Blockholder Activism:
Which Home Country Governance Characteristics Matter?

Working
Paper

09-15 Joon-Kyung KIM Post-Crisis Corporate Reform and Internal Capital Markets in Chaebols

Working
Paper

09-16 Jin PARK Lessons from SOE Management and Privatization in Korea

Working
Paper

09-17 Tae Hee CHOI Implied Cost of Equity Capital, Firm Valuation, and Firm Characteristics

Working
Paper

09-18 Kwon JUNG
Are Entrepreneurs and Managers Different?

Values and Ethical Perceptions of Entrepreneurs and Managers

Working
Paper

09-19 Seongwuk MOON When Does a Firm Seek External Knowledge? Limitations of External Knowledge

Working
Paper

09-20 Seongwuk MOON Earnings Inequality within a Firm: Evidence from a Korean Insurance Company

Working
Paper

09-21 Jaeun SHIN Health Care Reforms in South Korea: What Consequences in Financing?

Working
Paper

09-22 Younguck KANG
Demand Analysis of Public Education: A Quest for New Public Education System for

Next Generation

Working
Paper

09-23
Seong-Ho CHO

Jinsoo LEE
Valuation and Underpricing of IPOs in Korea

Working
Paper

09-24 Seong-Ho CHO Kumho Asiana’s LBO Takeover on Korea Express

Working
Paper

10-01
Yun-Yeong KIM

Jinsoo LEE
Identification of Momentum and Disposition Effects Through Asset Return Volatility

Working
Paper

10-02 Kwon JUNG
Four Faces of Silver Consumers:

A Typology, Their Aspirations, and Life Satisfaction of Older Korean Consumers

Working
Paper

10-03
Jinsoo LEE

Seongwuk MOON
Corporate Governance and

International Portfolio Investment in Equities

Working
Paper

10-04 Jinsoo LEE Global Convergence in Tobin’s Q Ratios

Working
Paper

10-05 Seongwuk MOON
Competition, Capability Buildup and Innovation: The Role of Exogenous Intra-firm

Revenue Sharing

Working
Paper

10-06 Kwon JUNG Credit Card Usage Behaviors among Elderly Korean Consumers

Working
Paper

10-07
Yu-Sang CHANG

Jinsoo LEE
Forecasting Road Fatalities by the Use of Kinked Experience Curve

Working
Paper

10-08 Man CHO Securitization and Asset Price Cycle: Causality and Post-Crisis Policy Reform

Working
Paper

10-09
Man CHO
Insik MIN

Asset Market Correlation and Stress Testing: Cases for Housing and Stock Markets

Working
Paper

10-10
Yu-Sang CHANG

Jinsoo LEE
Is Forecasting Future Suicide Rates Possible?

- Application of the Experience Curve -

Working
Paper

10-11 Seongwuk MOON
What Determines the Openness of Korean Manufacturing Firms to External

Knowledge?

Working
Paper

10-12
Joong Ho HAN

Kwangwoo PARK
George PENNACCHI

Corporate Taxes and Securitization

Working
Paper

10-13 Younguck KANG Housing Policy of Korea: Old Paradigm, New Approach

Working
Paper

10-14 Il Chong NAM A Proposal to Reform the Korean CBP Market

Working
Paper

10-15 Younguck KANG
Balanced Regional Growth Strategy based on the Economies of Agglomeration:

the Other Side of Story

Working
Paper

10-16 Joong Ho HAN CEO Equity versus Inside Debt Holdings and Private Debt Contracting
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Working
Paper

11-01
Yeon-Koo CHE

Rajiv SETHI
Economic Consequences of Speculative Side Bets:

The Case of Naked Credit Default Swaps

Working
Paper

11-02
Tae Hee CHOI

Martina SIPKOVA
Business Ethics in the Czech Republic

Working
Paper

11-03
Sunwoo HWANG

Woochan KIM
Anti-Takeover Charter Amendments and Managerial Entrenchment: Evidence from

Korea

Working
Paper

11-04
Yu Sang CHANG

Jinsoo LEE
Yun Seok JUNG

The Speed and Impact of a New Technology Diffusion in Organ Transplantation:
A Case Study Approach

Working
Paper

11-05
Jin PARK
Jiwon LEE

The Direction of Inter-Korean Cooperation Fund
Based on ODA Standard

Working
Paper

11-06 Woochan KIM Korea Investment Corporation: Its Origin and Evolution

Working
Paper

11-07 Seung-Joo LEE
Dynamic Capabilities at Samsung Electronics:

Analysis of its Growth Strategy in Semiconductors

Working
Paper

11-08 Joong Ho HAN Deposit Insurance and Industrial Volatility

Working
Paper

11-09 Dong-Young KIM
Transformation from Conflict to Collaboration through Multistakeholder Process:

Shihwa Sustainable Development Committee in Korea

Working
Paper

11-10 Seongwuk MOON
How will Openness to External Knowledge Impact Service Innovation? Evidence from

Korean Service Sector

Working
Paper

11-11 Jin PARK
Korea’s Technical Assistance for Better Governance:

A Case Study in Indonesia

Working
Paper

12-01 Seongwuk MOON
How Did Korea Catch Up with Developed Countries in DRAM Industry? The Role of

Public Sector in Demand Creation: PART 1

Working
Paper

12-02
Yong S. Lee

Young U. Kang
Hun J Park

The Workplace Ethics of Public Servants in Developing Countries

Working
Paper

12-03 Ji-Hong KIM Deposit Insurance System in Korea and Reform

Working
Paper

12-04
Yu Sang Chang

Jinsoo Lee
Yun Seok Jung

Technology Improvement Rates of Knowledge Industries following Moore’s Law?
-An Empirical Study of Microprocessor, Mobile Cellular, and Genome Sequencing

Technologies-

Working
Paper

12-05 Man Cho Contagious Real Estate Cycles: Causes, Consequences, and Policy Implications

Working
Paper

12-06
Younguck KANG
Dhani Setvawan

INTERGOVERNMENTAL TRANSFER AND THE FLYPAPER EFFECT
– Evidence from Municipalities/Regencies in Indonesia –

Working
Paper

12-07 Younguck KANG
Civil Petitions and Appeals in Korea

: Investigating Rhetoric and Institutional settings

Working
Paper

12-08
Yu Sang Chang

Jinsoo Lee
Alternative Projection of the World Energy Consumption

-in Comparison with the 2010 International Energy Outlook

Working
Paper

12-09 Hyeok Jeong The Price of Experience

Working
Paper

12-10 Hyeok Jeong Complementarity and Transition to Modern Economic Growth

Working
Paper

13-01
Yu Sang CHANG

Jinsoo LEE
Hyuk Ju KWON

When Will the Millennium Development Goal on Infant Mortality Rate Be Realized?
- Projections for 21 OECD Countries through 2050-

Working
Paper

13-02 Yoon-Ha Yoo
Stronger Property Rights Enforcement Does Not Hurt Social Welfare

-A Comment on Gonzalez’ “Effective Property Rights, Conflict and Growth (JET,
2007)”-

Working
Paper

13-03
Yu Sang CHANG
Changyong CHOI

Will the Stop TB Partnership Targets on TB Control be Realized on Schedule?
- Projection of Future Incidence, Prevalence and Death Rates -

Working
Paper

13-04
Yu Sang CHANG
Changyong CHOI

Can We Predict Long-Term Future Crime Rates?
– Projection of Crime Rates through 2030 for Individual States in the U.S. –
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Working
Paper

13-05 Chrysostomos Tabakis Free-Trade Areas and Special Protection

Working
Paper

13-06 Hyeok Jeong Dynamics of Firms and Trade in General Equilibrium

Working
Paper

13-07 Hyeok Jeong Testing Solow's Implications on the Effective Development Policy

Working
Paper

13-08 Jaeun SHIN Long-Term Care Insurance and Health Care Financing in South Korea

Working
Paper

13-09 Ilchong Nam
Investment Incentives for Nuclear Generators and Competition in the Electricity Market

of Korea

Working
Paper

13-10 Ilchong Nam Market Structure of the Nuclear Power Industry in Korea and Incentives of Major Firms

Working
Paper

13-11 Ji Hong KIM Global Imbalances

Working
Paper

14-01 Woochan KIM When Heirs Become Major Shareholders

Working
Paper

14-02 Chrysostomos Tabakis Antidumping Echoing

Working
Paper

14-03 Ju Ho Lee
Is Korea Number One in Human Capital Accumulation?:

Education Bubble Formation and its Labor Market Evidence

Working
Paper

14-04 Chrysostomos Tabakis Regionalism and Con ict: Peace Creation and Peace Diversion

Working
Paper

14-05 Ju Ho Lee
Making Education Reform Happen:

Removal of Education Bubble through Education Diversification

Working
Paper

14-06 Sung Joon Paik
Pre-employment VET Investment Strategy in Developing Countries

- Based on the Experiences of Korea -

Working
Paper

14-07
Ju Ho Lee

Josh Sung-Chang Ryoo
Sam-Ho Lee

From Multiple Choices to Performance Assessment:
Theory, Practice, and Strategy

Working
Paper

14-08 Sung Joon Paik
Changes in the effect of education on the earnings differentials between men and

women in Korea (1990-2010)

Working
Paper

14-09 Shun Wang
Social Capital and Rotating Labor Associations:

Evidence from China

Working
Paper

14-10 Hun Joo Park
Recasting the North Korean Problem:

Towards Critically Rethinking about the Perennial Crisis of the Amoral Family State
and How to Resolve It

Working
Paper

14-11 Yooncheong Cho  Justice, Dissatisfaction, and Public Confidence in the E-Governance)

Working
Paper

14-12 Shun Wang The Long-Term Consequences of Family Class Origins in Urban China

Working
Paper

14-13 Jisun Baek Effect of High-speed Train Introduction on Consumer Welfare

Working
Paper

14-14 Jisun Baek Effect of High Speed Trains on Passenger Travel: Evidence from Korea

Working
Paper

15-01 Tae-Hee Choi Governance and Business Ethics - An International Analysis

Working
Paper

15-02 Jisun Baek
The Impact of Improved Passenger Transport System on Manufacturing Plant

Productivity

Working
Paper

15-03 Shun Wang
The Unintended Long-term Consequences of Mao’s Mass Send-Down Movement:

Marriage, Social Network, and Happiness

Working
Paper

15-04 Changyong Choi
Information and Communication Technology and the Authoritarian Regime:

A Case Study of North Korea

Working
Paper

15-05
Wonhyuk Lim

William P. Mako
AIIB Business Strategy Decisions:

 What Can It Do Differently to Make a Difference?
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Working
Paper

15-06

Ju-Ho Lee
Kiwan Kim

Song-Chang Hong
JeeHee Yoon

Can Bureaucrats Stimulate High-Risk High-Payoff Research?

Working
Paper

15-07 Seulki Choi Geographical Proximity with Elderly Parents of Korean Married Women in 30-40s

Working
Paper

15-08 Taejun Lee
An Analysis of Retirement Financial Service Providers' Approach to Using Websites to

Augment Consumer Financial Acumen

Working
Paper

15-09 Sung Joon Paik Education and Inclusive Growth – Korean Experience

Working
Paper

15-10 Sung Joon Paik Policies to Attract High Quality Foreign Students into Korea

Working
Paper

15-11
Changyong Choi

June Mi Kang
한·중 ODA 전략 비교 분석: 지식공유사업(KSP) 사례연구

Working
Paper

15-12
WooRam Park

Jisun Baek
Firm’s Employment Adjustment in Response to Labor Regulation

Working
Paper

15-13
Jisun Baek

WooRam Park
Higher Education, Productivity Revelation and Performance Pay Jobs

Working
Paper

15-14 Sung Joon Paik 고급 두뇌인력 네트워크 구축ㆍ활용 정책 - 국제 사례 분석

Working
Paper

15-15
Sunme Lee

Yooncheong Cho
Exploring Utility, Attitude, Intention to Use, Satisfaction, and Loyalty in B2C/P2P Car-

Sharing Economy

Working
Paper

15-16 Chrysostomos Tabakis Endogenous Sequencing of Tariff Decisions

Working
Paper

15-17 Tae Hee Choi Business Ethics - Evidence from Korea

Working
Paper

16-01
Hyeok Jeong

Ju-Ho Lee
Korea’s Age-Skill Profile from PIAAC: Features and Puzzles

Working
Paper

16-02

M. Jae Moon
Ju-Ho Lee
Jin Park

Jieun Chung
Jung Hee Choi

Skills and Wages of Public Employees
Investigating Korean Bureaucracy through PIAAC

Working
Paper

16-03 Taejun Lee
The Role of Psychological Processing and Government-Public Relationship in

Managing the Public’s Communicative Actions of Problem-Solving

Working
Paper

16-04
Shun Wang
Wenia Zhou

Do Siblings Make Us Happy?

Working
Paper

16-05

Junghee Choi
Booyuel Kim

Ju-Ho Lee
Yoonsoo Park

The Impact of Project-Based Learning on Teacher Self-efficacy

Working
Paper

16-06
Hun Joo Park
In Wan Cho

Glocalization, Brain Circulation, and Networks: Towards A Fresh Conceptual
Framework for Open Human Resource Development System in South Korea

Working
Paper

16-07
Changyong Choi
Balazs Szalontai

Economic Reform and Export-Oriented Industrialization: An Applicable Model for
LDCs?

Working
Paper

16-08

Jaehyun Jung
Booyuel Kim

Hyuncheol Bryant Kim
Cristian Pop-Eleches

Long-term Effects of Male Circumcision on Risky Sexual Behaviors and STD
Infections: vidence from Malawian Schools

Working
Paper

16-09 Ilchong Nam
Collusion in a telecom market in which the entrant raises the price in return for a

discount in interconnection charges by the incumbent
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