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	Higher Prices Expected from the Cingular/AT&T Wireless Merger


Abstract:  This Policy Bulletin examines the potential impact of the proposed Cingular/AT&T Wireless merger on both (a) the performance in the national wireless industry; and (b) the potential for wireless “intermodal” competition with fixed line service.  After performing both an event study and merger simulation of the proposed merger, this Policy Bulletin finds that wireless industry prices will rise by approximately eight percent (8%) and consumer surplus will fall by about $5 billion annually.  As a result, to the limited extent wireless and wireline services may be economic substitutes, they will be less so following the merger as wireless prices rise.  Economics further indicates that to the extent there is intermodal competition, the cross-service ownership of wireline and wireless carriers will promote further price increases not measured by the merger simulation as carriers internalize demand feedback between substitute services. 
I. Introduction

 Over the past several years, there has much discussion about the potential for consolidation in the domestic wireless telecommunications industry.
  Typically, industry analysts and experts view consolidation as “beneficial in terms of reduction of price competition and churn, as well as the potential for a return to scale in sales, advertising and distribution.”
  Others observe that wireless “mergers and other deals will benefit the survivors by slowing the relentless pace of price competition.”
  These prognostications of industry consolidation were realized in early 2004 with the announced acquisition of AT&T Wireless by Cingular (the latter jointly owned by BellSouth and SBC Communications) for $41 billion in cash.
  This merger will displace Verizon as the largest domestic wireless carrier and substantially increase industry concentration in the wireless sector.  Obviously, an important question is how this striking consolidation will affect consumers. The merger will also place about 70% of wireless subscribers served by national wireless carriers in the hands of the Bell Operating Companies (“BOCs”) who, absent the unbundling mandates of the 1996 Telecommunications Act, possess a monopoly in local wireline telecommunications.
  Accordingly, not only is it legitimate to ask what effect the proposed Cingular/AT&T Wireless merger will have on the performance on the wireless industry, but it is also legitimate to as what effect the proposed merger will have on the prices for fixed line service and the potential for wireless “intermodal” competition (or intermodal collusion) with fixed line service.
  

After performing both an event study to evaluate the stock price responses to, and a merger simulation of, the proposed merger between Cingular and AT&T Wireless, this Policy Bulletin finds that wireless industry prices will rise by approximately eight percent (8%).  As a result, to the limited extent wireless and wireline services may be economic substitutes, they will be less so following the merger.  Further, to the extent wireline and wireless are effective intermodal competitors, the BOCs’ cross-service ownership and dominance of both services will only enhance the price increases for wireless service resulting from the merger and requires antitrust authorities to contemplate price increases for both wireless and wireline services.  The need to account for feedback effects between the two services suggests that merger simulations may play a key role in the government’s analysis of this merger.

Background

The proposed merger between Cingular (the second largest national wireless carrier in the United Sates) and AT&T Wireless (the third largest national wireless carrier) will, in turn, create the largest national wireless carrier in the U.S. with approximately 40% of national wireless customers, displacing Verizon Wireless as the largest national carrier with its near 30% market share (see Table 1).
  As a result, about 70% of national wireless customers will by one of two Bell Operating Companies (“BOC”) post-merger.  If Sprint is included in the group, then the national wireless subscriber share held by incumbent wireline carriers will be nearly 85%.  Accordingly, assuming arguendo that there is a national, rather than a regional, wireless telephony relevant antitrust market,
 then – based on 2003 market shares – the proposed Cingular/AT&T Wireless merger will increase the Herfindahl-Hirschman Index of industry concentration (“HHI”) from 2014 to 2823 (an increase of 809 points).
  

According to the 1992 Department of Justice/Federal Trade Commission Horizontal Merger Guidelines
, the post-merger HHI of 2823 qualifies the national wireless industry as “highly concentrated” and the 800‑point increase in the index presents clear problems for the proposed merger.  As noted in the Merger Guidelines (§1.51c), “[w]here the post-merger HHI exceeds 1800, it will be presumed that mergers producing an increase in the HHI of more than 100 points are likely to create or enhance market power or facilitate its exercise.”
  This presumption, which obviously applies in this case, can be overcome if (a) the market shares of the merging firms are not accurate approximations of post-merger market shares; (b) the merger creates sufficient efficiencies to offset the price increase due to market power; (c) sufficient entry is feasible to counter any attempt to exercise market power; and (d) the acquired firm faces imminent failure and the proposed merger is the least detrimental pairing of rivals.

	Table 1.  Market Shares in the National Wireless Industry (2003)

	
	
	Subscriber Market Share
	
	Revenue Market Share

	Cingular
	
	21%
	
	18%

	AT&T Wireless
	
	20
	
	20

	Verizon Wireless
	
	29
	
	29

	Sprint PCS
	
	15
	
	16

	T-Mobile 
	
	10
	
	9

	Nextel 
	
	6
	
	9

	Source:  Business Wire, supra n. 7. 

	
	
	
	
	


While there will no doubt be detailed examinations of each of these criteria, many do not appear at first glance to be sufficiently compelling to offset the market power presumption.  There is no reason to expect the market share of the merged entity to deviate considerably from that of the merging parties, and entry into the national wireless market is all but prohibited by government spectrum policy.
  Though financial performance is not stellar for some in the industry, none of the national wireless firms appears to be in imminent financial danger.  Even under a failing firm defense, it is far from obvious that the proposed combination is the least detrimental to market performance.  

As is nearly always the case in large-scale mergers such as this one, the debate will inevitably turn to the tradeoff between increasing market power and potential efficiencies.
  A critical question for antitrust authorities and regulators, therefore, is whether market power or efficiency is the dominant consequence of this merger.  Expectations can be quantified using two modern and popular approaches to predicting the impacts of a merger:  (1) the financial “event study” and (2) the merger simulation.  

The event study evaluates the movements of stock prices on or around announcements relating to the merger.
  The basic hypothesis of the event study is that if the stock prices of rivals rise upon announcement of a merger, then investors expect the merger will create or enhance market power in the industry, thereby increasing the profits of all firms in the market.  Alternately, if the stock prices of rival firms fall upon announcement, then investors believe rivals will be disadvantaged by the improved efficiency of the merged entity.  

The second quantitative method by which to predict the effects of a merger is the merger simulation.
  By combining real‑world data (market shares, elasticities of demand, etc.) and theoretical models of competition, these simulations compute pre- and post-merger equilibriums.  The properties of these equilibriums (prices, quantities, etc.) are then compared and the impact of the merger measured. 

In this Policy Bulletin, we perform both an event study to evaluate the stock price responses to, and a merger simulation of, the proposed merger between Cingular and AT&T Wireless.  Given the results of both quantitative methods, we can evaluate the similarity of the two to see how robust the predictions are.  In summary, our event study indicates that investors believe the merger will create market power in the national wireless industry, raising industry prices by about 8%.   Merger simulation produces a very similar result, with industry price also rising by about 8%.  The predicted price increase is consistent with analysts’ expectations that “sector[] consolidation is expected to result in [] a lower level of price competition and increased margins.”
  We then briefly discuss the implications of the alleged substitution between wireline and wireless services on the merger.   As a result, to the limited extent wireless and wireline services may be economic substitutes, they will be less so following the merger and, therefore, this lack of substitutability will help to enhance the price increases for wireless service resulting from the merger.

II. The Event Study

Event dates for the Cingular-AT&T Wireless merger are selected by reviewing news stories about the merger and searching for abnormally large stock returns for AT&T Wireless during the period when merger discussions were active.
  This approach renders five event dates in year 2004:  January 13, 14, 20, 21 and February 17.
  The last date, February 17, was the formal announcement of the confirmed terms of the merger.  Table 1 summarizes the daily price increases for these dates and the rank of the change over a 280 trading-day period.
  All five dates are in the top 10% of price changes for AT&T Wireless stock during the sample period. 

The least squares statistical test for measuring abnormal returns on the event dates is summarized as follows:

RS = (1 + (2RM + (1JAN13 + (2JAN14 + (3JAN20 + (4JAN21 + (5FEB17  + (

(1)

where RS is the daily return on a stock or stock portfolio, RM is the daily return on a broad market index (the S&P 500), JAN13, JAN14, JAN20, JAN21, and FEB17 are dummy variables that equal 1 on each respective event date (0 otherwise), ( is the econometric disturbance term that may be non-normally distributed but is neither heteroscedastic nor serially correlated, and the ( and ( are the estimated coefficients of an ordinary least squares regression.
  Due to the expected non-normality of ( (due to the non-normality of daily stock returns), statistical significance is determined using a non-parametric method.  Specifically, the distribution of the t-statistic for each event is bootstrapped.  Our bootstrap procedure operates under the null hypothesis that the event date coefficients are zero.
  Critical values are selected as the 0.5((B + 1) and 0.5(1 ‑ ()(B + 1) values of the sorted bootstrapped t-statistics (with B = 9999).
 

We evaluate the stock response to the events of a portfolio of the four largest national wireless carriers not involved in the merger:  Sprint PCS (PCS), Verizon (VZ), T-Mobile (Deutsche Telecom: DT), and Nextel (NXTL).
  The portfolio is constructed by purchasing $1000 worth of each stock at the beginning of the sample period.
   A total sample of 280 daily returns is gathered for each stock (ending five days after the final event).
  The least squares estimates of the event coefficients are summarized in Table 2.   Significance levels are indicated.  Also reported is the F-statistic based on the joint test of all the event dates having zero coefficients.
  Statistical significance for the F-test is also determined using the bootstrap (again using 9999 replications).

	Table 2.  Results from Event Study 

	AWE
	 Jan 13
	Jan 14
	Jan 20
	Jan 21
	Feb 17
	

	Abnormal Return
	0.057a
	0.155a
	0.040b
	0.045b
	0.151a
	

	Rank (of 280)
	9
	1
	27
	19
	2
	

	Rank/280
	0.032
	0.004
	0.096
	0.068
	0.007
	

	Equation (1)
	(1
	(2
	(3
	(4
	(5
	Joint Test

(F-Stat)

	Wireless Portfolio
	0.014
	0.030a
	0.037a
	-0.005
	0.052a
	5.56a

	a. Statistically significant at the 5% level, Bootstrap Method. 
	
	
	

	
	
	
	
	
	
	


As shown in Table 2, the portfolio of non-merging carriers experienced positive and statistically significant abnormal returns on three of the five event dates.  Only one of the event dates has a negative return, but this return is very small (-0.005) and consistent with the normal volatility in the stock price (not statistically different from zero).  The cumulative change in the portfolio value on the event dates is 12.6%.  The portfolio price rose 5.2% on the announcement of final terms (February 17, 2004), and had risen 3% and 3.7% on earlier event dates. All statistically significant abnormal returns on the event dates are positive.  In no case is a negative and statistically significant event found.  The joint test on all the event date coefficients rejects the null that the events had zero effect on the stock returns for the portfolio of wireless stocks (F = 5.56, Critical F(5%) = 4.74)  

Following Warren-Boulton and Dalkir (2001), we can estimate the expected increase in prices due to the anticompetitive effects of mergers.
   For the three statistically significant event dates, the increase in stock prices is about 11.9%, representing an increase in market capitalization of the firms of about $27B.
  Assuming a discount rate of 12%, we estimate the annual increase in post-tax profits to be $3.2B.
  With a corporate tax rate of 40%, the pre-tax profits are $5.3B, which is 7.9% of total wireless revenues for the firms.   Thus, the expected price increase in retail wireless services is 7.9%.  Assuming an average wireless bill of $50 per month, the merger will cost mobile consumers $3.93 per month.
  Across all five event dates, the stock prices rise by 12.75%.  The calculations just outlined suggest an 8.4% price increase ($4.22) for this larger stock price effect. 

III. The Merger Simulation

Another means by which to assess the impact of a merger is by simulating the merger using real-world data and theoretical models of competition.  This approach to analyzing mergers is increasing in popularity, though never playing a decisive role in an antitrust case.
  In essence, a simulation assumes parameter values for an economic model of competition and computes the pre- and post-merger equilibrium.  A comparison can then be made with regard to price changes (and other variables of interest) resulting from the merger.  

To assess the reasonableness of our estimated price effect from the event study, we employ a simple merger simulation.
  The simulation assumes Cournot competition among firms.
  Prior to reporting the simulated results, it is perhaps worthwhile to consider whether or not the Cournot assumption is reasonable.  To do so, we employ the equilibrium condition of Waterson (1984), which states the industry gross profit margin is:
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(2)

where the left‑hand side is gross margin (( is net margin, F is fixed cost and R is revenue), ( is the own‑price elasticity of market demand, and ( is a measure of competitive intensity (or collusive intensity).
  Under Cournot competition the parameter ( is zero, so that Equation (2) simplifies to HHI/(.  With perfect collusion, the parameter ( is one, and the gross profit margin is 1/(.  To compute (, we make the following assumptions.  In the pre‑merger world, ( is –0.43, HHI is 0.20, and the gross profit margin for firms in the industry is about 0.55.
  This suggests an ( value of about 0.05, which is very close to the Cournot outcome of zero (the industry is slightly less competitive than Cournot).  

The alternative to the Cournot assumption is Bertrand competition, and this alternate is frequently employed in merger simulations.
  However, economic theory suggests that a switch to a Bertrand conjecture may not materially affect the results of the Cournot simulation since network capacity is limited in the wireless industry.
  Specifically, Kreps and Scheinkman (1983) show that even if capacity constrained firms adopt the Bertrand conjecture, the equilibrium is the Cournot outcome.
  These points (jointly) and the high degree of similarity of services and prices across firms in the national wireless market lead us to conclude that Cournot is a reasonable approximation of the nature of competition in the wireless industry.  Most likely, merger simulations for this case conducted by the antitrust authorities will employ Bertrand competition among differentiated products since such models are more flexible than those assuming Cournot competition. 

The inputs used for the simulation are as follows.  Market shares and prices are based on the 2003 data provided in Table 1 above.  Market share is based on revenue and market size is the sum of all revenues reported in the table.  The average pre-merger price is assumed to be $50.00.  The cost of the merged firm is assumed to be the lower of the two merging firms, thereby reducing the price effect of the merger.
  The own-price elasticity of market demand is -0.43.
  Results from the merger simulation are summarized in Table 2.  

	Table 2.  Results from Merger Simulation

	Cost Reduction (Efficiencies)
	Pre-Merger Price
	Post -Merger Price
	Price Increase
	%

Increase in Price
	Loss of Consumer Surplus

	0%
	$50.00
	$53.55
	$3.55
	7.1%
	$5.2B

	5%
	$50.00
	$53.32
	$3.32
	6.6%
	$4.9B

	10%
	$50.00
	$53.09
	$3.09
	6.2%
	$4.6B

	15%
	$50.00
	$52.86
	$2.86
	5.7%
	$4.2B

	
	
	
	
	
	


Assuming no efficiencies from the merger affecting marginal cost, the simulation computes a post-merger market price of $53.55.  This price represents a 7.1% increase ($3.55) relative to the pre‑merger equilibrium.  Note that the simulated price increase is very close to the 7.9% ($3.93) price increase predicted from the event study.  The simulation also predicts that the merger will reduce consumer surplus by $5.2B annually.  

Table 2 also presents the merger simulation results across a range of efficiency estimates.  If we assume that efficiencies from the merger allow marginal cost to fall by 5% (based on Bear-Stearns estimates)
 – the operating cost reduction estimated for an earlier wireless merger – the simulated price increase is 6.6% ($3.32 to $53.32), only slightly smaller than the “constant cost” scenario.  The decline in consumer surplus in this scenario is $4.9B annually. Even with a high 15% reduction in marginal cost, the post‑merger price rises 5.7% above its pre‑merger level (to $52.86), costing consumers about $4.2B in consumer surplus annually.  Note that our efficiency scenarios apply the cost reduction to marginal costs, not fixed costs.  Reductions in fixed costs will not affect equilibrium prices.
  It is, thus, very important to distinguish between cost reductions that are fixed or marginal in nature.  

Impact of the Proposed Merger on Intermodal Competition

As noted above, one of the most prolific arguments set forth to justify the elimination of the market-opening provisions of the Telecommunications Act of 1996 – under which the BOCs must make available to competitors unbundled elements of their local networks at just and reasonable wholesale prices in exchange for being allowed to re-enter the long-distance segment of the market
 – is that unbundling is no longer necessary to stimulate local competition, because the Bells’ market power is constrained by “intermodal” competition from wireless telephony.

Why?  Because if two services are close substitutes, then they are, in essence, competitors.  The effect of bringing two highly substitutable services under common ownership has a similar effect to a merger between two firms selling identical products (i.e., the elimination of a competitor), but perhaps worse.  If the two goods are substitutes, then there are feedback effects between them in that higher prices for one good increases the demand for the other (and potentially vice versa).  Thus, joint ownership of substitute goods leads to higher prices than if the two goods are owned independently.  

The incentive to raise price by internalizing demand substitution is summarized simply by Jean Tirole (1995), who provides a general formulation of the price-cost margin:
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(3)

where there are two goods i and j, p is price, c’ is marginal cost, q is quantity, (ii is the (absolute value of the) own-price and (ij is the negative value of the cross-price elasticity.
  If the two goods are unrelated in demand, then Equation (3) simplifies to the inverse elasticity price rule (1/(ii). Alternately, if the two goods i and j are substitutes ((ij < 0), then the price-cost margin is larger for service i (i.e., price is higher) than if the two goods were unrelated.   This higher price results from the firm’s recognition that as the price of j rises, the demand for i increases.  If the divisions of the firm selling i and j operate independently, the price is too low (they ignore demand substitution).  By operating the two divisions jointly, profits can be increased by raising price.  The merger of Cingular and AT&T Wireless facilitates the internalization of the substitution relationship between wireline and mobile telephony (to the extent such a relationship exists).  

Given the dominance of the BOCs in wireline telephony (and present efforts to eliminate wireline competition from unbundled elements) and now in mobile telephony if the merger is approved, it seems inevitable that the price of wireless will rise.   This price increase will limit the cannibalization of the BOCs’ wireline business by its wireless service – an inherently rational strategy for the BOCs.  Indeed, this internalization of the substitution relationship may be the primary motivation for this merger.  The combination of dominance in the wireless market and exit-inducing policy proposals in the wireline market are a proverbial one-two punch to consumers in that we can expect both wireless and wireline prices to rise. 
  

Substitution between wireline and wireless service also implicates the computation of the HHIs for the merger.   Assuming perfect substitution and a BOC local market share of 90%, the pre-merger HHI is about 5089 and rises to 5444 after the merger (in the BellSouth/SBC regions).
  The post-merger HHI is considerably above the 1800 mark and the 354 point increase swamps the 100 point trigger.  These large HHIs likely understate the actual HHI since we ignore the fact that Cingular likely has a disproportionate share of its customers in either the BellSouth or SBC wireline regions.  Nevertheless, these HHI calculations further show that this merger will be problematic and highly scrutinized by antitrust authorities. 

Conclusions and Recommendations

Given the findings in this Policy Bulletin that the proposed Cingular/AT&T Wireless merger will to increase prices for wireless customers by about 8% and reduce consumer surplus by over $5B annually (i.e., the sizeable efficiency gains do not offset materially the significant price increases and loss in consumer surplus), it is incumbent upon both the FCC and the Department of Justice to look closely at the proposed Cingular-AT&T Wireless merger.  

Equally as important, while the Cournot model used here is a reasonable approximation of the industry for purposes of this preliminary merger simulation, it is also important for policymakers who will have the benefit of a more complete record to construct a more sophisticated model that examines the effect of this merger on so-called intermodal competition.  Indeed, the BOCs’ persistent claims of intermodal competition between wireless and wireline services cannot be ignored outright by antitrust and regulatory authorities in the context of this merger simply due to the acquiring entity’s own claims regarding substitution.  

For example, if wireless and wireline are substitutes as the BOCs consistently and fervently claim, then the influence of cross-service ownership and high concentration are bound to influence the price effects of this merger.  Accordingly, if wireless and wireline are believed to be effective economic substitutes, then antitrust authorities must consider the merger’s effects on both wireless and wireline prices.  Similarly, authorities must also consider the relative market shares of the wireless carrier across the BOC wireline regions.  Cingular, for example, probably has the vast majority of its customers in the BellSouth and SBC regions.  Since these two BOCs have already explicitly noted their intent not to compete with each other,
 extending this collusive arrangement to include Verizon is not beyond the realm of possibility.  Either way, the potential adverse effect on industry structure produced by this proposed merger cannot be ignored during the review process.

26 May 2004
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