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Introduction

This research proposes a structural model of demand for health insurance plans and medical care services, and of the determination of prices and quality of medical care services when hospitals and insurers form selective network contracts in the form of managed care organizations (MCOs).  In such health care markets, health insurance firms demand large discounts from hospitals in exchange for steering a large volume of patients to those hospitals.  The first question this paper addresses is how the network contracts would affect the demand for health care utilization and health insurance plans compared to the traditional fee for service medical care system.  Secondly, using this model of the negotiation between hospitals and insurers, I plan to evaluate the effect of hospital mergers on the prices of medical services. 
Backgrounds and Contribution
In the 1980’s and 1990’s, we observed the drastic penetration of MCOs in the U.S. medical care market.  For instance, enrollments of Health Maintenance Organizations (HMOs), a type of MCOs, increased steadily throughout the 1980s, from 9.1 million to 33.6 million in 1990. In 1980, there were fewer than 100 HMOs; less than a decade later, there were more than 600.  As of the year of 2000, over 60 million of Americans were enrolled in over 500 HMOs, and more than 80 % of working Americans were enrolled in some type of managed care plan (Dranove, 2000).  As a response to this trend of market penetration by MCOs, many studies have been done on the effects of selective contracting on hospital service costs and prices. Melnick, Bamezai and Pattison (1992), Zwanziger, Melnick and Bamezai (2000), and Town and Vistness (2001) attempt to estimate the effect of selective contracting and market power of hospitals and insurers on the medical care prices.  They use reduced form models that regress some approximation of the bargaining power of hospitals and insurers on medical care prices.  However, they cannot identify if the effect is the result of increased efficiency or reduced quality; although these studies accounted for the bargaining power of hospitals, they only model the hospital side and do not model the interaction among hospitals, insurance firms and consumers.  Brooks, Dor and Wong (1997) study the hospital-insurer interaction in a bargaining context, but they treated consumer behavior as exogenous. 
In addition to rise of MCOs, the consolidation in the hospital industry is dramatically altering the local market structure for hospital services.  During the second half of the 1990s, a dramatic wave of hospital consolidations occurred in the U.S. It was reported that from 1994 to 2000 there were over 900 mergers out of 6,100 hospitals approximately (Jaklevic, 2002, Abraham, Gaynor, and Vogt, 2003).  Consequently, the number of anti-trust lawsuits against merging hospitals has increased.  In these lawsuits, courts have used the Herfindahl-Hirschman Index (HHI), which measures market concentration, in order to set criteria to judge the legality of mergers.  However, since the market penetration by MCOs has caused a drastic change in the determination of hospital service prices, it is crucial to develop a model that accounts not only for hospitals but also for insurers, consumers, and their interactions to examine the effect of hospital mergers on the prices of their services. There are two classes of literature on these effects.  The first class of studies examines whether mergers would improve hospitals’ operation efficiency (Dranove, Shanley and Simon (1992), Lynk (1995), Dranove (1997), and Lyon (1999)). Another class of studies accounts for the effect of the change in relative market power of merged hospitals compared to insurers (Melnick, Bamezai and Pattison (1992), Zwanziger, Melnick and Bamezai (2000), Town and Vistness (2001), Brooks, Dor and Wong (1997)).  However, none of these studies have modeled the behavior of consumers, insurers, and hospitals.
My research contributes to the economic literature on MCO market effects in two ways.  First, although there is a large amount of literature on the effect of selective contracting, there has been very little structural modeling that enables us to evaluate policy experiments.  Second, this study is the first empirical research that models consumers, hospitals and insurers simultaneously, which allows us to identify the effects of mergers more accurately.  
The Model and Methodology
Consumers are modeled in two stages consisting of a health plan choice and utilization of medical care services based on the health plan choice. Insurers are modeled as profit maximizing firms that sell insurance plans, each of which allows its subscribers to receive services from its network hospitals at the negotiated price and at each plan’s specific co-pay rate in return to its premium. Hospitals are modeled as organizations that maximize their profits and quantity of medical care services they can supply to consumers that have contracts with the networks that they belong to by setting the quality of their services and by negotiating the prices with insurers.  The model explicitly captures the interaction between hospitals and insurance firms using a one period, simultaneous move, and price-setting game.  Demand functions for health care plans and utilization of medical care services are estimated from a consumers' utility maximization framework. Insurance plans’ profit functions are derived by the demand for health insurance plans from consumers’ discrete choice problem to account for the adverse selection and moral hazard problems in the health insurance industry.  Using the estimated demand for health insurance plans and for hospital utilization, this model constructs the price setting behavior between hospitals and insurers according to their market power.  For estimation, I plan to use the maximum likelihood method to estimate the parameters in my model. Finally, I plan to use this model to simulate hypothetical mergers and quantify the effect of the mergers. 

Data 

First, I use data provided by the New York State Department of Health, the Statewide Planning and Research Cooperative System (SPARCS) from 1996. It records all patients who used hospitals in the state of New York every year, and the number of observations is approximately 2.5 million per year.  For each patient visit, the data provides the name of hospitals, the diagnosis code, the name of the insurer who paid, how much the total bills with and without insurance were.  This allows us to link patients, hospitals and insurance firms, which is essential for the empirical application of this model. The American Hospital Association (AHA) data from the same year provides the information about the quality and characteristics of each hospital.  I use the Medical Expenditure Panel Survey (MEPS) data from the same year to supplement the information on insurance premiums.  Finally, I plan to match the census data with the location of patients to infer the income of each patient. 
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