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Abstract 
 
This paper’s primary focus is to analyze the Medicare Advantage market across distinct 

healthcare provider categories, county demographics, and economic indicators. Within Medicare 

Advantage, there are numerous organizations that provide different kinds of healthcare with 

varying levels of coverage. Health Maintenance Organizations provide access to a relatively 

limited network of healthcare providers for a relatively low fee. Preferred Provider 

Organizations, on the other hand, provide access to a larger network of healthcare providers at a 

higher fee. How does an enrollee’s environment and culture affect their enrollment decision? 

That is, how might a county’s demographics and economy affect a potential enrollee’s healthcare 

preferences? Using data from the years 2010-2016 acquired from the CMS and U.S. Census, we 

hope to measure the current demand of Medicare Advantage enrollees based on the type of 

organization, determine how these organizations compare against each other, and ultimately, 

how they compare to the rather sizable and distinct market of traditional Medicare enrollees. 
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Introduction 
  
The market for Medicare Advantage plans and for traditional Medicare plans has constantly 

evolved since the government introduced private competition into healthcare. The emergence of 

organizations such as Health Maintenance Organizations and Preferred Provider Organizations 

continue to diversify the market of healthcare suppliers and complicate the healthcare decisions 

of potential enrollees. As these organizations grow, what does the current market for Medicare 

Advantage and Medicare look like today? Additionally, how does an individual’s economic and 

cultural environment affect their decision to enroll in a specific form of healthcare over another?  

 
Various studies have focused on measuring the demand and supply of plans. From these past 

studies, we understand how private healthcare providers submit bids to the US government to 

become licensed healthcare providers under Medicare Advantage. We also have an 

understanding of the current market and substitution patterns for Medicare and Medicare 

Advantage plans. For example, we have learned that plans provided by traditional Medicare are 

currently very popular among enrollees. However, we also know that those who enroll in 

Medicare Advantage plans are loyal and have preferences to stay within Medicare Advantage 

plans if they were previously enrolled in them.  

 
However, few studies have analyzed in depth the differences in market demand for HMO 

provided plans and PPO provided plans. A motivation for my analysis regards the practical 

differences between the functionality of the two organizations and the implications of such 

differences. Both organizations provide access to two exclusive networks of healthcare services, 

but they differ in how much they charge and how expansive the network they provide is. For 

example, Health Maintenance Organizations generally charge less than Preferred Provider 
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Organizations, but offer access to a smaller diversity of healthcare choices. Thus, it is interesting 

to not only investigate how preferences differ between Medicare Advantage and traditional 

Medicare, but also to look at the organizations within Medicare Advantage and the current 

market of enrollees for each of these organizations.  

 
In this paper, I will build upon prior research’s estimates of the current market demand for 

Medicare and Medicare Advantage plans. However, instead of merely obtaining two different 

substitution patterns between the two broad Medicare organizations, we hope to find substitution 

patterns broken down by the organizations that provide plans. From these substitution patterns, I 

will provide a depiction of the current market for healthcare in the United States. As HMOs and 

PPOs emerge as dominant organizations in the healthcare sphere, this understanding of the 

market can be useful in understanding the market’s future evolution. Furthermore, I will 

determine what factors in a county affect an individual’s decision to enroll in a certain plan over 

another. From this, we hope to better understand how individuals make healthcare decisions and 

what kinds of potential enrollees organizations, such as HMOs and PPOs, are targeting and may 

target in the future. 
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Literature Review 
 
Two main fields of study regarding Medicare Advantage and Traditional Medicare exist: studies 

measuring health plan demand and studies modeling the competitive bidding of healthcare 

providers.  

 
One study conducted at Stanford titled “Can Health Insurance Competition Work? Evidence 

from Medicare Advantage” by Curto et al. measured market demand using a nested logit model. 

In this paper, four economists constructed a competitive bidding model to measure the insurance 

supply provided by private health insurers in Medicare advantage. More interestingly, they also 

measured market demand by sorting plans into a “group 0” if the plan belonged to traditional 

Medicare and “group 1” if the plan belonged to Medicare Advantage, sorting all types of plans 

such as those provided by HMOs, PPOs, and PFFS, into one group.1 Curto laid much of the 

groundwork and methodology from which my research will be constructed. Furthermore, Curto 

et al. touched upon the risk averseness of the private plan providers which will be included in my 

research represented by the risk scores provided by CMS data for each county-year.2 

 
In July 2015, Aetna and Humana were involved in a lawsuit regarding the proposed merger 

between the two healthcare companies. The defendants, Aetna and Humana, argued that their 

proposed merger would not be harmful to healthcare enrollees even though their combined 

market could have significant effects on prices in the Medicare Advantage market. Their 

argument was dependent on their claim that traditional Medicare and Medicare Advantage 

                                                
1 Curto, Vilsa, et al. “Can Health Insurance Competition Work? Evidence From Medicare 
Advantage.” Stanford University, Stanford University, 2015., 22 
2 Curto, Vilsa, et al. “Can Health Insurance Competition Work? Evidence From Medicare 
Advantage.” Stanford University, Stanford University, 2015., 25 
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enrollees were all customers in the same market. Thus, even if there were a rise in the Medicare 

Advantage premiums, enrollees would simply switch to the far cheaper option of Traditional 

Medicare.3 To counter this, the government’s economist, Nevo, testified that Medicare and 

Medicare Advantage were separate markets. Inspired by the work of Curto at Stanford, he 

constructed a nested logit model in which one nest was composed of plans resembling 

Traditional Medicare plans, and the other composed of plans resembling Medicare Advantage 

plans. Nevo found that “Using his nesting parameter of .65, [he] calculated an aggregate 

diversion ratio of 70%– that is, 70% of seniors leaving a Medicare Advantage plan in response to 

a price increase would switch to a different Medicare Advantage plan” (Nevo, Ex 7).4 By 

creating a nesting parameter, Nevo firmly established that those who enroll in Medicare 

Advantage prefer to stay within Medicare Advantage even with a price increase. Nevo 

successfully demonstrated that there are clear consumer preferences for Medicare Advantage 

over traditional Medicare. However, it is not evident how much further Nevo specified his nest 

of Medicare Advantage plans. By going deeper and creating separate nests within his Medicare 

Advantage nests, I hope to gain some insight into what kind of healthcare consumers prefer 

HMO plans and PPO plans over those of other providers within Medicare Advantage.  

 
Similarly, Gugliemo, who was cited in Nevo’s work, attempted to analyze how various factors 

might affect the growth and cost discrepancy between Traditional Medicare and Medicare 

                                                
3 United States District Court, District of Columbia. UNITED STATES OF AMERICA, Et Al., Plaintiffs, v. 
AETNA INC., Et Al., Defendants. 23 Jan. 2017, 
scholar.google.com/scholar_case?case=6245714263173571777&q=Aviv+Nevo+Aetna+Humana&hl=en
&as_sdt=400006., 2 
4 United States District Court, District of Columbia. UNITED STATES OF AMERICA, Et Al., Plaintiffs, v. 
AETNA INC., Et Al., Defendants. 23 Jan. 2017, 
scholar.google.com/scholar_case?case=6245714263173571777&q=Aviv+Nevo+Aetna+Humana&hl=en
&as_sdt=400006., 34 
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Advantage. Her paper – “Competition and Cost in Medicare Advantage” – elaborated on how 

different kinds of plans, such as those provided by HMOs and PPOs, may differ in how much 

they offer in coverage and how their providers set premiums.5 She included a demand estimate 

that was similar to those provided in the literature that preceded hers. However, she emphasized 

a utility function based on premiums, medical and drug out-of-pocket costs, and other 

“observable characteristics” such as drug coverage. From this, she generated a nested logit model 

and measured preferences based on the baseline of traditional Medicare. She generated three 

different nests: one for HMO, one for PPO, and one for PFFS and compared each of the three to 

Traditional Medicare. She observed preference parameters of .376***, .261***, and .320*** 

respectively when estimating using OLS.6 From this, Gugliemo concluded that HMO 

subscription had the smallest rate of substitution for traditional Medicare. In a sense, Gugliemo 

also expanded upon Nevo’s previous argument as her nest estimate for all of Medicare 

Advantage compared to Traditional Medicare is .321***; this difference could be attributed to 

Gugliemo’s focus on out-of-pocket costs while Nevo also considered factors such as subscriber 

demographics and socio-economic status. While Gugliemo expanded upon Nevo’s research by 

breaking down Medicare Advantage plans by the organizations that provided them, my research 

will expand further by analyzing not only how each organization relates to traditional Medicare, 

but also how they relate to each other and to other plans within Medicare Advantage. 

 
Summarizing much of the analysis conducted on the market demand of Medicare Advantage, 

Hellinger discussed what kinds of people subscribe to HMO plans in his paper, “Selection Bias 

                                                
5 Gugliemo, Andrea. “Competition and Costs in Medicare Advantage.” Competition and Costs in 
Medicare Advantage, University of Wisconsin – Madison, University of Wisconsin – Madison, 2016, 
www.ssc.wisc.edu/~aguglielmo/wp-content/uploads/2015/11/AndreaGuglielmoCompCostsMA.pdf. 
6 www.ssc.wisc.edu/~aguglielmo/wp-content/uploads/2015/11/AndreaGuglielmoCompCostsMA.pdf., 31 
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in HMOs: A Review of the Evidence”. He separated his review into three major buckets: 

Medicare beneficiaries, Medicare employees, and Medicaid recipients.7 I will specifically focus 

on Hellinger’s findings on Medicare beneficiaries as it pertains to the main topic of my thesis. 

Within Hellinger’s study, he reviewed research conducted by the Medicare Payment Advisory 

Commission that analyzed data from the 1996 Medicare Current Beneficiary Survey (MCBS) 

that included more than 18,000 respondents. They found that “9 percent of the functionally 

disabled, 6 percent of the mentally impaired, and 9 percent of the chronically ill join an HMO 

whereas 13% of all beneficiaries were enrolled in HMOs”.8 Furthermore, in another study he 

reviewed, he found that beneficiaries in HMOs used fewer hospital resources. Hellinger 

concluded that HMO subscribers were often healthier than those who subscribed to other plans 

offered by PPO and PFFS. Hellinger’s review provided rather relevant information regarding 

HMO and PPO subscribers, specifically, that HMO subscribers were usually healthier. I will be 

able to incorporate this nuance into my research and model by including differentiating factors 

between organizations such as whether an organization provides plans pertaining to chronic 

illness, specifically drug prescription plans and access to special needs services.  

 
Aside from research that measures market demand, there have also been studies that measure 

supply of healthcare options. For example, a study regarding the competitive bidding aspect 

among Medicare Advantage plan providers was conducted by Song et al. In this study, a trio of 

                                                
7 Hellinger, Fred. “Selection Bias in HMOs: A Review of the Evidence.” Selection Bias in HMOs: A 
Review of the EvidenceMedical Care Research and Review - Fred J. Hellinger, Herbert S. Wong, 2000, 
Agency for Healthcare Research and Quality, 2000, 
journals.sagepub.com/doi/pdf/10.1177/107755870005700402., 405 
 
8 Hellinger, Fred. “Selection Bias in HMOs: A Review of the Evidence.” Selection Bias in HMOs: A 
Review of the EvidenceMedical Care Research and Review - Fred J. Hellinger, Herbert S. Wong, 2000, 
Agency for Healthcare Research and Quality, 2000, 
journals.sagepub.com/doi/pdf/10.1177/107755870005700402., 416 
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economists attempted to measure how private health insurance providers would bid differently 

for each $1 increase in Medicare’s payment to those private health insurers. They analyzed 

county wide data using a fixed effect model using indicators for each market and year and used 

the private health insurers bid as the dependent variable and the government provided benchmark 

for each block as the independent variable. Furthermore, they created lag variables for the county 

benchmark from the previous five years to account for growth trends. Ultimately, they found 

that, “A $1 increase in Medicare’s payment to health maintenance organization (HMO) plans led 

to a $0.49 increase in plan bids, with $.034 going to beneficiaries in the form of extra benefits of 

lower cost sharing”.9 When analyzing how PPO plans were affected by the $1 increase in 

Medicare payments, they found that bids increased only $0.33 per dollar. Therefore, Song et al. 

found that there is a clear distinction between the competitiveness of PPO and HMO plans with 

regard to bidding strategies. However, they did not analyze the demand side of the competition 

to see how subscribers may be affected by different premiums offered by the different types of 

plans. Through my analysis, I will expand further upon differences between HMOs and PPOs to 

analyze how county demographics affect an enrollee’s decision to enroll in plans provided by 

these organizations. 

My Contribution 
 
Evidently, demand for Medicare Advantage and Traditional Medicare health plans has been a 

frequently studied and reviewed topic. Some have also analyzed general patterns that may 

influence choices between HMO and PPO subscription. Building upon previous research, I plan 

on combining prior methodology and ideology into a nested logit model to determine concrete 

                                                
9 Song, Zirui, et al. “Competitive Bidding in Medicare: Who Benefits From Competition?” The American 
Journal of Managed Care, U.S. National Library of Medicine, Sept. 2012, 
www.ncbi.nlm.nih.gov/pmc/articles/PMC3519284/., Results 
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competitive differences in demand between HMO offered plans, PPO offered plans, and plans 

offered by traditional Medicare. From this, I hope to provide a depiction of the current market 

demand for these health plans and their respective organizations in a way that has not yet been 

provided by prior research. 

 
Furthermore, I will analyze what factors influence the substitution patterns that we observe and 

what motivates individuals in, for example, a predominantly Black county to enroll in the 

organizations that they choose. That is, I will analyze how a county’s environment represented 

by its demographics and statistics regarding race, age, and gender, educational attainment, and 

economic environment affect an individual’s decisions to enroll in certain organizations over 

others. From this, we can better understand aspects of the market explained above and provide 

insight on what the market makeup of these healthcare organizations is today and what it may 

evolve to be in the future. 
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Data 
CMS Data 
 
For my research, I used data from the Center for Medicare and Medicaid Services (CMS) and the 

U.S. Census Bureau from the years 2010-2016. From the CMS, Medicare Advantage enrollment 

data is provided by state, county, and month. The CMS also provides a list of contracts, 

identified by the unique contract IDs and the plan type that each contract can be classified under. 

Examples of plan types include: 1876 Cost, HCPP – 1833 Cost, HMO/HMOPOS, Local PPO, 

MSA, Medicare-Medicaid Plan HMO/HMOPOS, National PACE, PFFS, and Regional PPO. 

From this separate data set, Medicare Advantage plans were sorted based on their contract IDs 

and plan type into four broader categories based on their organization: HMO, PPO, PFFS, and 

Other. After appending the monthly datasets to obtain yearly data sets and merging by contract 

ID to count enrollees based on the type of plan they enrolled in, I collapsed the monthly 

Medicare Advantage data from 2010-2016 to obtain the average number of enrollees per county-

year.  

 
I also used enrollment data for Traditional Medicare from the CMS from the years 2010-2015. 

Unlike with Medicare Advantage, Traditional Medicare enrollment data is compiled simply on a 

year by year basis. Risk scores are also included in the Medicare enrollment data. Risk scores are 

calculated by analyzing county constituents’ medical diagnoses and previous health outcomes – 

the sicker the population of a county, the higher the risk score that county is given.10 However, 

risk data is not yet available for 2016. Therefore, to generate risk score estimates for counties in 

2016, I calculated an average of the risk scores for the counties from 2010-2015 to replace 

                                                
10 Kelton, Erika. “The Risk Adjustment Scoring Scam -- A Medicare (Dis) Advantage.” Forbes, Forbes 
Magazine, 20 Mar. 2017, www.forbes.com/sites/erikakelton/2015/06/17/the-risk-adjustment-scoring-
scam-a-medicare-dis-advantage/#475c14373d45. 
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missing values. After cleaning the enrollment data, the risk score data was merged by a 

county_state_year identifier variable to compile all of the traditional Medicare data into one data 

set. An indicator variable named “TM” was then generated to differentiate these plans from the 

other plan types in the Medicare Advantage data set. The two data sets were then merged. Each 

county-year appeared up to 5 times based on whether there existed any enrollees in the plans 

provided by certain organizations. For example, if a county-year were to have enrollees in plans 

provided by HMOs, PPOs, PFFS organizations, other Medicare Advantage providers, and 

traditional Medicare insurance providers, then that county-year would occur five times in the 

data set.  

 
Demographic Data 
 
For my analysis, I used demographic data from the U.S. Census Bureau from 2010-2016. The 

census data that I obtained was broken down by county and year. For each county-year, the 

county’s total population was provided and broken down by sex, race, and age groups every five 

years from birth to death.  The census data provides insight and control variables for my 

regression as I am interested in how subscriber demographics may have a role in influencing 

their enrollment decision. For example, Black people are more statistically prone to contract 

heart disease. Therefore, in a county with a relatively high Black population, one may expect to 

see different enrollment choices than in a county with a different demographic composition. 

Other factors such as sex and sex are included to observe potential patterns in consumer choice. 

 
Economic Data 
 
To understand the effects of economic factors on healthcare choice in different counties, I sought 

information on a variety of indicators. I obtained county-year educational attainment data from 
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the U.S. Census Bureau; originally, this dataset contained the number of graduates for each 

education level reached, from elementary school, some high school, GED, some college, etc. By 

using the percentage of college graduates in a population, I obtained a yearly prediction of how 

many members in a county’s population would obtain at least a Bachelor’s degree. As a county’s 

population becomes more educated, they may also become more knowledgeable about the 

existence of different healthcare choices and seek a certain kind of healthcare over another.  

 
In addition to educational attainment, my model also considers data on unemployment rate from 

the US Census Bureau. This variable was calculated as a percentage of unemployed people in a 

county year out of total people in the labor force. Using this data, we can observe how a county’s 

current economic and unemployment rate may affect an individual’s enrollment choice. For 

example, as unemployment rate rises, one may expect people to be more economically frugal in 

their life choices. This, in turn, could affect their choices as they become eligible for Medicare 

Advantage and lead them to seek healthcare plans with a lower price tag, such as traditional 

Medicare. 

 
In my model, median household income data is represented as the log of median income. From 

median household income data, we can gain insight on the given economic state of a county. 

Primarily, if a county has a high median household income, potential Medicare enrollees may be 

willing to spend more on healthcare if it provides them access to a more comprehensive network.  

 

 

 

 



 15 

Methodology and Model 
 
Following the methodology of Nevo and Curto et al., I will measure plan demand using a nested 

logit model. Having cleaned and compiled data from the CMS and U.S. Census Bureau into 

separate datasets, I merged all of the data into one large data set. I then started preparing the data 

so that it could be analyzed using a nested logit model. 

 
A nested logit model operates by sorting alternatives into various nests using the STATA 

command nlogitgen. In a nested logit model, the error terms between alternatives in a given nest 

is likely to be correlated, rather than independent, with those of other alternatives in the same 

nest. In Nevo’s analysis, he sorted his dataset into two nests – plans that were administered under 

Medicare Advantage and plans that were administered under Traditional Medicare. I will be 

conducting my analysis using two different, but similar econometric models. The first model will 

show, similar to Nevo’s, how Medicare Advantage differs from traditional Medicare. 

Specifically, it will show how county demographics and county economic environment affect 

likelihood of enrollment in Medicare Advantage over traditional Medicare. In this model, the 

nest of Medicare Advantage plans will include four different sub-branches: plans under HMOs, 

plans under PPOs, PFFS plans, and other Medicare Advantage plans. From these sub-branches, 

we are able to observe the American plan preferences and the percentage likelihood that an 

individual would enroll in one of these four different plans.  

 
The second regression will be constructed using the same data. However, this regression will 

focus on nuances within Medicare Advantage and analyze how enrollment in each of the 

different organizations is affected by different factors. In this version of the model, I will also use 
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a nested logit model, but instead of analyzing from Medicare Advantage to traditional Medicare 

as like in the first model, I will focus on each organization’s market. 

 
Ultimately, to employ the nested logit model, one cannot use aggregated county-wide data; to 

analyze discrete choice one would need each individual’s enrollment decision in every county-

year. Since that data is not possible to obtain, a dataset that reflected each individual’s decision 

was constructed. To do this, the dataset for the first model was expanded so that there were 25 

total observations per each county year; there were five observations for each of the five 

alternatives HMO, PPO, PFFS, Other Medicare Advantage plans, and traditional Medicare. Each 

of the five alternatives was then flagged once so that it appeared as chosen over the other four 

alternatives. Since the nested logit model allows for weights, each choice was then weighted by 

the provider’s market share for that given county-year. Market share was calculated from the 

plan enrollment in that county-year. The resulting individual consumer choices were then 

aggregated by plan and is represented in the following nlogittree in Figure 1 below.  

Figure 1 
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Each HealthType is followed by the number times an individual considered a plan provided 

under them regardless of their eventual plan enrollment. Plan considerations were then further 

broken down by the healthplan (HMO, PPO, PFFS, and Other). Here, the N following Type also 

represents how many times that specific organization was considered. K indicates how many 

times this organization was ultimately chosen by an enrollee. The dataset for the model 

analyzing differences within Medicare Advantage was constructed with a similar method. The 

dataset was expanded by 4 so that each of the organizations (HMO, PPO, PFFS, Other) could be 

flagged as the “chosen” form of healthcare for that county-year. Enrollment across plan type and 

within organization type was then used as a weight.  

 
Now that I had generated my binary dependent variable, the models were then constructed with 

the following components: 

 
Dependent Variable 
 

• The dependent variable indicates whether a plan was chosen weighted by how often it 

was chosen in a county-year; as explained above, this variable flagged the organization 

that was chosen by an individual in a county-year. This reveals which kind of healthcare 

attracted the most people in that county over the course of the year. 

 
Independent Variables 
 
These variables differentiate plans provided by different organizations and are generally unique 

across county-year-organization type. 

• offerspartd – This variable indicates whether or not the plan provides a drug prescription 

plan. This variable is important to include because it differentiates organizations from 
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each other and is an important factor for individuals when they consider different forms 

of healthcare. 

• Snpplan – This variable represents whether the plan provides special needs services such 

as dialysis. Again, only certain organizations provide special needs plans and for certain 

individuals with end stage renal disease, for example, a plan that provides special needs 

services could heavily influence their decision. 

• Eghp – This variable stands for employer group health plan. Eghp is an indicator variable 

that takes a value of 1 if the plan provided is provided by an employer. This variable 

provides information on the accessibility of the provided plan and what kind of market 

that the organization already targets. 

 
Demographic Control Variables 
 
These variables vary across organization type, but are consistent throughout county-years. These 

variables are related to county demographic information. 

• Risk score – As mentioned previously, this score indicates how healthy the constituents 

of a county are in a given year. This score is calculated based on the constituents’ 

previous medical records. The inclusion of this risk score for each county helps us 

account for possible effects of adverse selection by insurers. If a patient is known to be 

sickly, it may be more costly for insurance companies to insure them and thus suppliers 

may opt not to provide certain kinds of plans to certain counties. 

• Tot-female – This variable represents the percentage of the female population in each 

county. I want to control for possible effects of gender because it is possible that women 

are more inclined to seek different kinds of healthcare than men based on their needs and 

what is available. 
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• Black – This variable represents the percentage of the county population that are Black 

and African American. Black people are statistically more likely to contract certain 

ailments in comparison to other races. For example, Black people are known to be more 

susceptible to heart disease and heart failure.  

• Asian – Similarly, this variable represents the percentage of the population that are Asian 

constituents. Asian people are known to be more susceptible to certain kinds of diseases 

and therefore, may be more inclined to seek certain kinds of healthcare over others, 

affecting the market shares of the counties they live in. 

• Hispanic – This variable represents the percentage of the population that self-identifies as 

Hispanic without self-identifying as any other racial group. 

• Tot_pop65 – This variable represents the percentage of the population of constituents 

between the ages of 65 and 70. Medicare enrollment is only available to U.S. citizens 

over the age of 65 and therefore, a greater population of available enrollees may affect 

the market shares of Medicare in a county. 

• Tot_pop70 – This variable represents the population of constituents between the age of 

70 and 75. 

• Tot_pop75 – This variable represents the population of constituents between the age of 

75 and 80. 

• Tot_pop80 – This variable represents the population of constituents between the age of 

80 and 85.  

• Tot_pop85 – This variable represents the population of constituents above the age of  85. 

As enrollees grow older, they may be the victims of adverse selection and have a more 

difficult time finding adequate healthcare. This may affect the market shares of certain 
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organizations. However, the reverse is also true. As citizens in a county grow older, their 

price preferences may change or their preferences for healthcare may change; as cohorts 

age, market shares may reflect this change. 

Economic Control Variables 
 
Similar to the demographic control variables, these variables also vary across organization type 

and year while being held constant over the course of a year. These variables help explain how 

an individual’s economic background, employment status, and educational attainment may affect 

their enrollment decisions.  

• Unemployment – This variable represents the unemployment rate in each county 

calculated by finding the ratio of total unemployed people divided by the total available 

working population. 

• Median_Household_Income – This variable represents the log of each county’s median 

household income. Inclusion of this variable allows us to account for how a county’s 

economic environment and wealth may affect how its constituents choose their healthcare 

providers.  

• CollegeGrads – This variable represents a county’s educational attainment. Specifically, 

this variable is a percentage of the county’s population that have obtained at least an 

undergraduate bachelor’s degree.  

 
To establish a nested logit model, it is necessary to specify each level of the model. For the first 

level of alternatives which include different kinds of health plans from the different organization 

HMO, PPO, PFFS, I specify my equation based on what might affect the likelihood that an 

individual will choose one type of health organization over another. This involves identifying 

factors that vary across county-year-type: 
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(1)  Choseni = b0 + b1 offerspartdi + b2 snpplani + b3 eghpi  + µi 

Next, the nested logit model structure requires that I define the next level of alternatives which 

include the broader umbrella organizations of Medicare Advantage and Traditional Medicare. 

This equation is specified by factors that do not vary across county-years. This includes all of the 

demographic and economic control variables mentioned above.  

(2)  Likelihood of Enrollment in Medicare Advantagei = b1 Risk + b2 Tot-

Femalei + b3-5 Racei + b6-10 Agei + b11 CollegeGradsi + 

b12Unemployment_ratei + b13 Median_HH_Income + µi 

The equations for how county-year factors affect enrollment in a specific kind of organization 

can be observed in equations 3-5 below.  

(3) Likelihood of Enrollment in HMOi = b1 Risk + b2 Tot-Femalei + b3-5 Racei + 

b6-10 Agei + b11 CollegeGradsi + b12Unemployment_ratei + 

b13Median_HH_Income + µi  

(4) Likelihood of Enrollment in PPOi =b1 Risk + b2 Tot-Femalei + b3-5 Racei + 

b6-10 Agei + b11 CollegeGradsi + b12Unemployment_ratei + 

b13Median_HH_Income + µi 

(5) Likelihood of Enrollment in PFFSi = b1 Risk + b2 Tot-Femalei + b3-5 Racei + 

b6-10 Agei + b11 CollegeGradsi + b12Unemployment_ratei + 

b13Median_HH_Income + µi 
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In the above equations, Race and Age represent all of the control variables previously mentioned. 

For example, the Race vector includes the variables Black, Asian, and Hispanic. After specifying 

the equations at each level, I have now prepped for the nested logit regression.  

 
Finally, estimation using a nested logit model violates the assumption that observations are 

independent. Therefore, one might expect to see correlation in standard errors based on the way 

that plans are grouped together. To account for this possible correlation, standard errors were 

clustered together based on county, as enrollment and choice of enrollment is likely to depend 

heavily on the location of potential enrollees. 
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Results 
Substitution Patterns 
 
From our results, we can observe substitution patterns between organizations. The preferences 

between Traditional Medicare and Medicare Advantage and the plans offered by different 

organizations within Medicare Advantage are summarized in the tables below. 

 
Table 1: 

Healthcare Type Frequency Selected Percent Selected 
Medicare Advantage 38,583,281 13.71% 
Traditional Medicare 97,261,525 86.29% 

 
Table 2: 

Health Organization Frequency Selected Percent Selected 
HMO 7,219,977 7.79% 
PPO 5,526,917 4.43% 
PFFS 1,074,545 0.82% 
Other 24,761,842 0.67% 

Traditional Medicare 97,261,525 86.29% 
 

From Table 1, we observe that based on frequencies determined by market shares, people in 

most counties have a preference for Traditional Medicare, opting to choose it more than 85% of 

the time.  

 
In Table 2, we can see the specific substitution patterns among the different organizations that 

offer plans under Medicare Advantage. If we choose to look purely within Medicare Advantage 

– that is if we assume that our enrollee chooses to enroll in a Medicare Advantage plan – then we 

see that they would choose plans based on organizations in the following likelihoods in Table 3 

below: 
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Table 3: 

Health Organization Percent Likelihood 
HMO 56.83% 
PPO 32.31% 
PFFS 5.99% 
Other 4.87% 

 

These plan preferences were calculated based on our model that looked strictly within Medicare 

Advantage. We observe that HMOs have a higher likelihood of being chosen than PPOs do. This 

provides insight on what general consumer or enrollee preferences are, as we know that HMOs 

have a lower premium but provide a smaller network of healthcare options. At first glance, it 

appears that people generally have a preference for the healthcare option that has a lower initial 

cost to them. It seems that both organizations, HMO and PPO, are much more likely to be chosen 

than PFFS and other comparable Medicare Advantage plans. These comparable Medicare 

Advantage plans exclude those that are not accessible to all enrollees in Medicare managed care 

such as prescription drug plans.  

 
Level 1 Model: Medicare Advantage vs. Traditional Medicare 
 
 From our results, we can conclude various findings. The first finding relates to how each of the 

control and independent variables specified above affect enrollment in Medicare Advantage over 

traditional Medicare. We can observe this result because Medicare is specified as the base case in 

the model. The next finding pertains to how Medicare Advantage preferences differ from those 

of traditional Medicare. From this, one can observe substitution patterns between privatized 

government healthcare and public government provided healthcare. The final finding pertains to 

the substitution effects among Medicare Advantage organizations: HMO, PPO, PFFS, and Other. 

Based on these findings, one can observe organization preferences and the likelihood that an 
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enrollee would switch to a specific kind of plan if they were to seek alternative forms of 

healthcare. 

 
The effects of county-level demographic information, economic information, and risk 

information and their coefficients and standard errors are summarized in the table below.  

Table 4: 

Variable Name Effect on Enrollment in Medicare 
Advantage 

Risk -1.62*** 
(0.64) 

Tot_female 17.18*** 
(3.53) 

Black -0.11 
(0.48) 

Asian -3.62*** 
(1.02) 

Hispanic 1.05*** 
(0.33) 

Tot_pop65 -47.07*** 
(25.35) 

Tot_pop70 53.89 
(80.59) 

Tot_pop75 80.95 
(73.44) 

Tot_pop80 63.17 
(77.07) 

Tot_pop85 44.42 
(42.39) 

CollegeGrads -0.04 
(0.49) 

Unemployment_rate -6.16*** 
(2.09) 

Median_Household_Income -0.74*** 
(0.14) 

 

We observe that the coefficients on Risk, Female, Asian, Hispanic, individuals between the ages 

of 65 and 70, unemployment rate, and median household income are statistically significant at a 
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5% confidence level. Therefore, we can conclude that these variables are correlated with whether 

an individual will choose Medicare Advantage over traditional Medicare. For example, the 

coefficient on risk is statistically significant, negative, and has a magnitude of 1.62, implying that 

as a county’s risk score increases, or for an individual who lives in a riskier county than another, 

their likelihood of choosing Medicare Advantage over traditional Medicare decreases. More 

specifically, as a county’s risk score increases by 1, the log odds of an individual in that county 

enrolling in Medicare Advantage decrease by 1.62; the probability of enrollment in Medicare 

Advantage over traditional Medicare can be calculated from the log odds. The log odds indicate 

that as a county’s risk score increases by 1 the probability of choosing Medicare Advantage 

would decrease by e^(-1.62)/(1+e^-1.62) = 17%. This is an interesting outcome as one may have 

initially expected that as a county grows riskier, people would seek health plans with more 

comprehensive coverage and access to more forms of healthcare such as those found under 

Medicare Advantage, resulting in an increasing likelihood of an individual choosing Medicare 

Advantage as a county’s risk score grows. Alternatively, this could be explained via adverse 

selection. As a county’s risk score grows, different healthcare providers may opt to not provide 

plans in that county or may opt to push for a certain kind of plan over others, specifically more 

expensive plans. These raised costs or varying types of coverage may be inconsistent or 

incompatible with enrollee preferences and thus, individuals may opt to enroll in traditional 

Medicare instead. 

 
Another somewhat surprising result is the sign of the coefficient on Median household income. 

Based on our results, we would expect the probability of an individual enrolling in Medicare 

Advantage to decrease by 32% with a 1% increase in a county’s median household income. One 

might expect that with a rise in a county’s income, individuals would be more willing to spend 
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more on a service such as healthcare. However, we observe that as a county becomes wealthier, 

individuals opt for the less costly alternative in traditional Medicare. It is possible that this result 

is caused by an individual’s desire to spend their money on other goods other than healthcare. 

 
We also observe a statistically significant and negative result on our Asian coefficient. This 

implies that as a county’s Asian population grows, individuals become less likely to choose 

Medicare Advantage over traditional Medicare. It’s possible that Asian people are more inclined 

to choose traditional Medicare because of the lower cost or because it is more consistent with 

their healthcare preferences. We also observe a statistically significant and positive coefficient 

on Hispanic. This implies that as a county’s Hispanic population grows, individuals are more 

likely to choose Medicare Advantage. It is possible that Hispanics prefer the additional benefits 

provided by Medicare Advantage that traditional Medicare does not provide. 

 
Level 1 Model: Organizations Within Medicare Advantage 
 
We can also observe how county factors influence enrollment in certain organizations over 

others. Specifically, other plans provided by Medicare Advantage were used as a base case to 

observe how likelihood of enrollment in plans provided by HMOs and PPOs may be different 

from likelihood of enrollment in general Medicare Advantage plans. The results for HMOs are 

summarized in Table 5 below and the results for PPOs are summarized in Table 6 on the next 

page. 
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Table 5: 
 

Variable Name Effect on Enrollment in HMOs 

Risk -0.19 
(0.95) 

Tot_female 13.32*** 
(6.05) 

Black 1.41*** 
(0.71) 

Asian 1.93 
(1.78) 

Hispanic 1.26 
(0.49) 

Tot_pop65 189.62*** 
(52.92) 

Tot_pop70 -69.52 
(174.56) 

Tot_pop75 -703.59*** 
(160.31) 

Tot_pop80 205.91 
(151.22) 

Tot_pop85 -364.40*** 
(86.93) 

CollegeGrads 2.46*** 
(1.05) 

Unemployment_rate 19.90*** 
(3.57) 

Median_Household_Income -0.79*** 
(0.24) 

 

We observe positive and statistically significant coefficients on female and Black. This implies 

that as a county’s population of women or Black people grow, an individual in that county would 

be more likely to subscribe in an HMO over other Medicare Advantage plans. This is relatively 

intuitive as we know that women are more likely to require certain forms of healthcare that men 

may not need. Furthermore, certain races are statistically more prone to certain ailments than 

others and thus may seek forms of healthcare provided by an HMO network as a result. 
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Additionally, we observe pattern like fluctuations in the age groups; this behavior is not 

unexpected. We also observe that as a county has a larger percentage of college graduates, then 

an individual will be more likely to choose HMOs over alternative forms of Medicare. 

Specifically, the log odds would increase by 2.46 with a 1 percentage increase in college 

graduates; this corresponds to an 92% increase in probability that an individual would choose a 

plan provided by an HMO. Finally, we observe that the coefficients on unemployment rate and 

median household income are also statistically significant. Both of these results are rather 

unsurprising and expected; as unemployment rate rises and people become stricter with money, 

individuals are more likely to enroll in an HMO. This makes sense intuitively as we know that 

HMOs charge a lower premium than many of the organizations providing private healthcare in 

Medicare Advantage. Similarly, as median income rises, people may search for other forms of 

healthcare to spend their income on and therefore, choose HMOs less frequently.  

 
Results for county factor effects on PPO enrollment are provided in Table 6 on the next page. 
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Table 6: 

Variable Name Effect on Enrollment in PPOs 

Risk 0.41 
(1.06) 

Tot_female 14.93*** 
(6.57) 

Black 0.29 
(0.77) 

Asian -0.09 
(2.02) 

Hispanic -2.95*** 
(0.62) 

Tot_pop65 116.16 
(60.04) 

Tot_pop70 200.05 
(191.27) 

Tot_pop75 -762.93*** 
(175.07) 

Tot_pop80 284.48 
(160.92) 

Tot_pop85 -280.13*** 
(100.97) 

CollegeGrads 2.15 
(1.13) 

Unemployment_rate 16.19*** 
(3.94) 

Median_Household_Income -0.87*** 
(0.27) 

 
Among potential enrollees in PPO provided plans, we observe that a county’s female population, 

racial composition, age, and economic factors affect likelihood of enrollment. An individual who 

lives in a county with a higher proportion of female constituents is also more likely to subscribe 

in a PPO provided plan. We might expect women to seek broader plans even at a higher cost 

because they might require certain plans that HMOs may not provide. In terms of age groups of 

PPOs, we observe similar pattern of fluctuation as we did for age groups in HMOs. Finally, we 

observe a somewhat interesting result on unemployment rate and median household income. 
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While it shows similar patterns to HMO subscription one might have expected the opposite to be 

true. We know that PPOs require a higher premium than many organizations within Medicare 

Advantage. As a result, we might expect that as unemployment rate rises, individuals would be 

less likely to enroll in a PPO provided plan. However, we see that instead as unemployment rate 

rises, people are more likely to choose a PPO. It is possible that a high unemployment rate may 

incentivize individuals to be more risk averse. This would cause them to seek healthcare that has 

a wide variety of coverage like a PPO.  

 
Level 2 Model: Medicare Advantage vs. Traditional Medicare 
 
We can also observe the effects drug plans, special needs services, and whether the plan is an 

employer group health plan on whether Medicare Advantage will be chosen over traditional 

Medicare. The results from our alternative specific equation can be seen in the table below: 

Table 7: 

Variable Name Effect on Alternative being Chosen 

Offerspartd 0.04 
(0.31) 

Snpplan -0.01 
(0.01) 

Eghp -0.03 
(.23) 

 

We observe that none of the organization differentiating factors are statistically significant at a 

95% confidence level. It is a somewhat surprising result that a plan’s willingness to offer a 

prescription drug plan would not affect an individual’s likelihood of enrolling in it. However, it 

is possible that these drug plans charge premiums that an individual may not deem necessary or 

worthwhile. Furthermore, it is possible that whether an organization offers special services is 
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unlikely to affect an individual’s choice to enroll in it because an individual that would require 

services such as dialysis would choose a more specific plan that specializes in that service.  

 
Level 2 Model: Organizations Within Medicare Advantage 
 
We can also observe how drug plans, special needs services, and whether the plan is offered by 

an employer affects how individuals will enroll certain organizations over others. The results can 

be seen in table 8 below. 

 
Table 8: 

Variable Name Effect on Alternative being Chosen 

Offerspartd 0.14*** 
(0.06) 

Snpplan -0.75*** 
(0.08) 

Eghp -0.01 
(.29) 

 
We observe statistically significant results on all of the factors except for EGHP. This indicates 

that, for example, if an organization provides a plan that offers part D, then we would observe 

a .14 increase in the log odds of that individual choosing that plan, corresponding to a 53% 

increase in probability of that plan being chosen. This is consistent with our logic that access to 

drugs is a valuable determinate for individuals when choosing a healthcare plan. Somewhat 

surprisingly, if a plan offers access to special procedures and caters to special needs, it is less 

likely that such a plan would be chosen by an individual. More specifically, the log odds would 

decrease by .75 – a probability decrease of 32% – if a plan were to offer access to such 

procedures. Again, it is possible that individuals who seek a special needs plan or special 

services would be less likely to choose a plan that merely provides it over one that specializes in 

it.   
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Limitations to the Model 
 
While this model provides insight on plan preferences within Medicare Advantage and 

substitution patterns from those plans to traditional Medicare as an organization, it has several 

limitations. Primarily, it is restricted in county-years that witness enrollment in plans provided by 

all five of the identified organizations: HMOs, PPOs, PFFS, Other Medicare Advantage plan 

providers, and traditional Medicare. This was to best obtain predictive results for substitution 

patterns between the five and so that enrollment would not be weighted or biased towards 

counties in which only certain organizations provided plans. Future research could account for 

ways to ameliorate these discrepancies.  

 
Furthermore, in order to determine discrete choice, it is best to obtain individual enrollment data 

to determine how individual enrollees chose their health plans. Since individual level enrollment 

data is not easily accessible, it was necessary to expand our county level data to replicate 

individual enrollment decisions. This required a degree of assumptions about the enrollees. For 

example, past health plan enrollment and family information was not reproducible from county 

level data and thus a degree of specificity was sacrificed in this method. Further research might 

hope to conduct surveys of individuals in order to capture more individual characteristics of each 

enrollee. However, one would have to be careful to obtain an adequate sample size in order to 

retain generalizability if one were to approach this question through a survey method. 
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Conclusion 
 
We observe that a county’s economic environment can affect an individual’s enrollment 

decision. Primarily, if the county is experiencing a higher unemployment rate, or if 

unemployment rate were to rise, we would expect to see a lesser tendency to subscribe to a plan 

provided by Medicare Advantage.  

 
As we mentioned above, we find that nearly 15% of a county’s constituents in a given year will 

choose Medicare Advantage over traditional Medicare. More interestingly, we find that people 

generally prefer HMO organizations over PPO organizations and find PFFS plans the least 

attractive out of the identified three. We also observed that people generally prefer HMOs and 

PPOs to other Medicare Advantage plans.  

 
Ultimately, this research has expanded on the previously established analysis regarding the 

market demand of Medicare and Medicare Advantage provided plans. Furthermore, Health 

Maintenance Organizations and Preferred Provider Organizations are emerging as organizations 

that provide private health care to individuals of all ages, not only Medicare enrollees. Through 

this analysis, we have gained insight on how these new, emerging, and interesting markets 

compare to other organizations that provide private forms of healthcare and to the U.S. 

government as a whole. We found substitution patterns between organizations and were able to 

dissect the market of all enrollees in the Unites States. Finally, we gained information on the 

factors that might incentivize enrollees to choose a plan provided by these organizations over 

others and can better classify these potential subscribers in the future by aspects such as race, 

age, educational attainment, and socio-economic status. 
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Appendix 
 
Plan Preference for Medicare Advantage type plans compared to Traditional Medicare without 

education, income, and employment data 

 

Plan Preference with economic data 
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Effect of county-year factors without education, employment, and income data on enrollment in 

Traditional Medicare 
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HMOs and PPOs relative to Other Medicare plans 

 

PFFS relative to Medicare plans 
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Results for PFFS 
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