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1 Introduction

Private firms administer public services in many sectors, such as health insurance and energy.
These firms’ costs depend on contracts with suppliers such as health care providers and fuel sup-
pliers. In attempts to prevent firms from exploiting their market power, governments frequently
impose caps on firm profits by tying their compensation to reported costs. Although the intent
of these policies is to reduce rents, profit regulations also create incentives for firms to inflate
their costs in order to skirt regulatory scrutiny and minimize the impact of these regulations on
profits (Acemoglu and Finkelstein, 2008; Fowlie, 2010; Cicala, 2015; Cicala, Lieber and Marone,
2019). In this paper, we provide empirical evidence of a novel mechanism through which firms
can circumvent profit regulations in vertically consolidated markets: by shifting profits to affiliated
suppliers through higher transfer prices.

Our empirical setting is Medicare Part D, a government program that offers prescription drug
insurance to older adults in the United States. The program is administered by private insurers,
who provide drug coverage in exchange for subsidized premiums. The key source of costs for
insurers in Medicare Part D is prescription drug fills at pharmacies, which receive reimbursement
rates negotiated with insurers.! The Medicare Part D insurance market is highly concentrated: four
insurers (UnitedHealthcare, CVS, Cigna-Express Scripts, and Humana) accounted for over 60% of
Part D enrollment in 2021 (Cubanski, 2021). Insurers are also vertically consolidated: pharmacies
owned by these four companies accounted for over 30% of Part D prescription drug spending in
2021 (Kakani et al., 2025).

In response to concerns about insurer market power, the Affordable Care Act (ACA) introduced
a form of profit regulation called minimum Medical Loss Ratio (MLR) requirements in 2014. The
MLR is the ratio of an insurer’s health care claims costs to its premium revenue or equivalently, 1

- (profit margins). The ACA requires Medicare Part D insurers to maintain MLRs exceeding 85%

Insurers often use pharmacy benefit managers (PBMs) to negotiate pharmacy prices. However,
the largest insurers are frequently vertically integrated with PBMs. As a result and because the
profit regulation studied here applies to insurers, we focus on insurers and abstract away from
PBMs, which we conceptualize as internalizing insurers’ incentives related to pharmacy pricing.



and implements similar thresholds in other health insurance markets. Health insurers violating this
requirement must rebate excess profits to consumers and may face additional penalties, including
exclusion from Medicare.

While minimum MLR requirements cap insurer profits at 15%, profits earned by insurer-owned
pharmacies remain unregulated. Critically, spending on prescription claims at insurers’ vertically
integrated pharmacies counts as costs towards the insurer’s MLR. This creates an incentive for
vertically integrated insurers to increase prices paid to their integrated pharmacies (Frank and Mil-
haupt, 2022; FTC, 2024, 2025). By transferring profits to affiliated pharmacies through higher
prices, insurers can increase reported costs to comply with minimum MLR requirements while
preserving total profits within the conglomerate firm. In other words, insurers can skirt profit
regulation by “tunneling” profits to affiliated pharmacies, whose profits are unregulated.

To examine insurers’ strategic use of this regulatory loophole, we construct a novel dataset
mapping ownership relationships between insurers and pharmacies. We link these data to admin-
istrative claims from Medicare Part D. Using a difference-in-differences framework, we evaluate
whether insurers differentially increased prices paid to their affiliated pharmacies relative to non-
affiliated pharmacies after the implementation of minimum MLR requirements. We also separately
analyze the subset of plans where the minimum MLR requirement was most likely to bind, which
would make increases in transfer pricing more valuable for skirting minimum MLR requirements.
Specifically, we stratified results for plans within 5% of the minimum MLR threshold (<90%
MLR) versus other plans. Finally, we use our estimates to quantify the incidence of these price
increases on third parties that bear a portion of prescription drug costs, including patients, manu-
facturers, and the federal government.

We find that prices paid by insurers to their affiliated pharmacies increased by 9.5% per claim
relative to non-integrated pharmacies in the three years after MLR implementation. This effect
is concentrated among insurers that were at greatest risk for falling below the minimum MLR
requirement: price increases are approximately six-fold larger for insurers with an MLR below

90% relative to insurers with an MLR above 90%. We detect higher prices across all drug classes.



The price increase in percentage terms was highest for generic drugs but was largest in dollar terms
for high-cost “specialty” drugs.

Aggregating estimates across drug classes, we estimate that this strategic response to profit
regulations increased gross Part D drug spending by $1.2 billion from 2014-2016. These tunneled
dollars are modest relative to total insurer profits and spending at insurers’ affiliated pharmacies,
but are meaningful relative to margins typically earned by pharmacies. Based on accounting data
for Medicare plans offering Part D coverage, our estimates imply that vertically integrated insur-
ers tunneled approximately 5% of their profits to affiliated pharmacies during this period. These
tunneled profits comprised 2% of gross Part D drug spending by insurers at their affiliated phar-
macies. These effects may be modest because (i) MLR requirements were rarely binding in this
market, with only one-quarter of plans having MLRs below 90% in 2014 and (ii) pharmacy pay-
ments represent only one possible margin of tunneling. Minimum MLR requirements may have a
stronger effect on transfer prices in markets where profit regulations are binding or for other types
of providers owned by insurers that account for a larger share of total health care costs, such as
physician practices. Notably, however, these effects are meaningful relative to the estimated 4%
net margins earned by pharmacies on average (Sood et al., 2017).

Importantly, these higher drug prices do not represent purely internal transfers: we estimate that
25% of the total increase in drug spending was borne by parties other than insurers. The federal
government incurred 21% of the burden through increased spending on reinsurance payments for
high-cost patients and out-of-pocket subsidies for low-income patients. Patients were partially
shielded from cost increases, as insurers may have been able to adjust benefit designs to prevent
patients from facing higher cost sharing after meeting their deductibles. Nevertheless, additional
patient payments still accounted for 2% of the burden through higher out-of-pocket prices during
the deductible phase. Drug manufacturers also bore 2% of the burden through mandatory rebates
for branded drugs.

Our findings reveal an unintended consequence of profit regulation in vertically consolidated

markets: it creates an incentive for vertically integrated entities to increase payments to their affil-



iated suppliers. The ability of insurers to transfer profits to affiliated pharmacies through inflated
reimbursement rates undermines the effectiveness of minimum MLR requirements as a tool for
aligning payments and costs. Moreover, these strategic responses impose real costs on third par-
ties, most notably the federal government and, consequently, taxpayers. Our analysis also reveals
that minimum MLR requirements are an important determinant of the pricing incentives of verti-
cally integrated firms. By increasing the profitability of pharmacy services relative to insurance,
the ACA may have inadvertently reinforced incentives for vertical consolidation in health care
markets.

Our paper contributes to several areas of literature. First, this work relates to literature on the ef-
fects of payment regulation on firms’ incentives for cost containment. A broad literature shows that
regulations tying firm compensation to reported costs incentivizes firms to increase costs (Averch
and Johnson, 1962; Laffont and Tirole, 1986, 1993; Fowlie, 2010; Cicala, 2015). In health care, a
large literature has considered how provider payment models impact cost containment (Ellis and
McGuire, 1986, 1990; Gaynor, Rebitzer and Taylor, 2004; Acemoglu and Finkelstein, 2008). Other
work has documented how “risk-adjustment” policies subsidizing insurers for high-cost patients
can incentivize insurers to increase costs by increasing diagnosis coding (Dafny, 2005; Geruso
and Layton, 2020; Cook and Averett, 2020). Most closely related to our work, Cicala, Lieber and
Marone (2019) find that minimum MLR regulations resulted in higher medical costs in the indi-
vidual and small group insurance markets, which they attribute to reduced cost containment by
insurers. We identify an alternative mechanism through which profit regulations can increase costs
in vertically consolidated markets: increased transfers from firms to affiliated suppliers.

Second, we contribute to literature on transfer pricing and profit “tunneling” within corporate
families (Johnson et al., 2000). A large body of work documents how conglomerate firms strate-
gically manipulate internal transfer prices, either to tunnel resources to related entities owned by
controlling stakeholders (La Porta et al., 2000, 2002; Bertrand, Mehta and Mullainathan, 2002;
Bae, Kang and Kim, 2002; Cheung, Rau and Stouraitis, 2006) or to shift profits across jurisdic-

tions to minimize tax burdens (Hines and Rice, 1994; Clausing, 2003; Bartelsman and Beetsma,



2003; Huizinga and Laeven, 2008; Cristea and Nguyen, 2016). In health care, Gandhi and Olenski
(2024) provide evidence that nursing homes shift profits to affiliated entities through inflated trans-
fers. We extend this literature by documenting strategic transfer pricing by insurers as a response
to profit regulations. While policy experts and antitrust authorities have expressed concern about
unusually high transfer prices paid to pharmacies (FTC, 2024, 2025) and posited that these may
be driven by incentives to skirt profit regulation (Frank and Milhaupt, 2022), we provide the first
causal evidence on the impact of profit regulation on transfer prices paid by insurers.

Finally, we contribute to a growing literature on vertical integration in health care markets and
its implications for prices. A small but expanding body of work studies vertical integration between
insurers and other health care providers, including physician practices (Geruso and Layton, 2020;
Arnold and Fulton, 2025; Lake et al., 2025), hospitals (Ho, 2009; Cuesta, Noton and Vatter, 2024),
and pharmacy benefit managers (PBMs) (Gray, Alpert and Sood, 2023). Our work is the first to
study vertical integration between insurers and pharmacies. We also provide new evidence that
regulations shape the pricing incentives of vertically integrated firms. Geruso and Layton (2020)
document that vertical integration between insurers and providers enables strategic upcoding of
diagnoses that increases federal reimbursements, as insurers can exert greater influence over their
integrated providers. Our work shows that insurers also leverage their ownership of health care
providers to evade profit regulations.

The remainder of the paper proceeds as follows: section 2 describes institutional context, sec-
tion 3 describes data and study design, section 4 provides evidence on the impact of profit reg-
ulation on transfer prices paid by insurers to pharmacies, section 5 quantifies the incidence of

increased transfer prices, and section 6 concludes.

2 Background

Medicare Part D is a voluntary insurance program that provides subsidized prescription drug
benefits to older adults in the United States and accounts for approximately one-third of gross

prescription drug sales nationwide (CMS, 2021; Parasrampuria and Murphy, 2022). The program
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is regulated by the Centers for Medicare and Medicaid Services (CMS) and administered by private
firms that sell subsidized plans to consumers.” There are two types of Medicare plans available
to consumers: (i) stand-alone prescription drug plans (PDP), which offer drug insurance and (ii)
Medicare Advantage-Prescription Drug (MA-PD) plans, which offer bundled drug and medical
insurance. Insurers set premiums, negotiate pharmacy prices and manufacturer rebates, and define
plan benefits (including cost-sharing and formularies), subject to regulatory constraints imposed
by CMS. The primary source of Medicare Part D spending for insurers is reimbursement payments
to pharmacies for prescription fills.

Medicare Part D has a complex benefit structure with phases that patients progress through
based on their annual drug spending. During our study period, these phases included a deductible
phase (where consumers pay for all drug spending); an initial coverage phase (where insurers cover
most drug spending); a coverage gap or “donut hole” phase (where consumers again bear a larger
share of drug spending); and a catastrophic coverage phase (where consumers re-gain substantial
coverage). The federal government and drug manufacturers shared some of the burden of Part D
drug spending alongside insurers. During our study period, Medicare provided reinsurance that
covers 80% of drug spending during the catastrophic phase and also covers nearly all cost-sharing
for certain low-income enrollees through the Low-Income Subsidy (LIS) program. Medicare also
required drug manufacturers to pay for 50% of spending on branded drugs purchased during the
coverage gap phase. Importantly, patient contributions in the deductible, maximum patient li-
abilities beyond the deductible, and statutory contributions by Medicare and manufacturers were
defined as a proportion of insurer reimbursements to pharmacies. Thus, changes in pharmacy reim-
bursement rates could affect spending by consumers, the federal government, and manufacturers.

While federal regulation specifies the maximum possible patient cost-sharing in each bene-
fit phase beyond the deductible, insurers retain flexibility to offer more generous benefits. For
example, insurers may choose to use copayments, which are fixed dollar payments, rather than

coinsurance, which is a percentage of plan reimbursements to pharmacies. Patient cost-sharing

*Medicare subsidizes 74.5% of expected spending for basic benefits, based on an average of
plan-submitted bids, on a capitated basis. Payments are risk-adjusted based on enrollee health.

7



can also vary across pharmacies. For example, insurers submit distinct benefit designs for pre-
scriptions filled by mail-order pharmacies versus those filled by retail pharmacies, and they can
design preferred pharmacy networks that offer differential cost-sharing rates between preferred
and non-preferred pharmacies (Starc and Swanson, 2021). This flexibility allows insurers to mod-
ulate consumer exposure to pharmacy reimbursement rates.

The Medicare Part D market is vertically consolidated, with the largest insurers also operat-
ing major pharmacies. Four firms — UnitedHealthcare, CVS-Aetna, Cigna-Express Scripts, and
Humana — collectively accounted for 60% of Part D enrollment as insurers and over one-third of
Part D spending as pharmacies in 2021 (Cubanski, 2021; Kakani et al., 2025). Pricing practices at
insurer-owned pharmacies have become a significant policy concern in recent years. The Federal
Trade Commission (FTC) reported that vertically integrated pharmacies earn markups of “hun-
dreds and thousands of percent” on specialty generic drugs (FTC, 2024, 2025). These elevated
prices may increase both out-of-pocket spending by consumers and spending by plan sponsors
such as employers or governments.

Beginning in 2014, the Affordable Care Act (ACA) imposed minimum MLR requirements on
insurers in both the Medicare Advantage and stand-alone PDP markets. The ACA requires insurers
to maintain an MLR of 85% or greater, meaning that they must spend at least 85% of revenues to
cover health care claims and quality improvement activities, with the remaining 15% available

for administrative costs and profits.’

Non-compliant plans must refund excess profits to CMS;
furthermore, persistently non-compliant plans are not permitted to enroll new beneficiaries after
three years and are expelled from Medicare after five years.

When the ACA was passed in 2010, it did not fully clarify how MLRs would be calculated,
including elements such as the level of aggregation at which MLRs would be estimated (e.g., the

parent organization, contract, or contract-plan), the set of quality improving activities included in

costs, and the treatment of various other factors such as direct and indirect remuneration costs,

3Quality improvement activities include functions such as quality reporting and case manage-
ment. Any rebates paid by manufacturers are subtracted from costs. Taxes, licensing and regulatory
fees are subtracted from premiums to estimate revenue.



reinsurance payments, and certain premium adjustments.* In April 2012, CMS issued a rule on
the implementation of certain ACA features in Medicare Part D, such as benefit design changes,
but this rule did not include details on implementation of the MLR regulations (CMS, 2012). In
2013, CMS specified details of the implementation of minimum MLR regulations, with proposed
and final rules published in February and May 2013, respectively (CMS, 2013a,b). Thus, insurers
may have had the necessary information to respond to minimum MLR constraints by 2013, but
likely not sooner. Consequently, insurers may have preemptively adjusted behavior in 2013 in
anticipation of MLR implementation starting January 1, 2014.

While minimum MLR requirements cap insurance profits, the profits earned by pharmacies
remain unregulated. Furthermore, prices paid by an insurer to its affiliated pharmacies count as
health care claims towards the numerator of the insurer’s MLR. The design of these regulations
creates a potential arbitrage opportunity: by increasing prices paid to their affiliated pharmacies,
insurers could inflate reported costs to meet the minimum MLR requirements while preserving
total profits within the conglomerate firm. This transfer pricing strategy could impose costs on
consumers, the federal government, and drug manufacturers, all of whom bear a share of the burden

of higher pharmacy reimbursements.

3 Data and Study Design

We test whether the implementation of minimum MLR requirements caused insurers to in-
crease transfer payments to their affiliated pharmacies. To do so, we leverage the implementation
of minimum MLR requirements in Medicare Part D as a natural experiment using a difference-in-
differences framework. Specifically, for the same insurer and drug, we compare changes in prices
paid to affiliated pharmacies to changes in prices paid to non-affiliated pharmacies. We then use

these estimates to calculate the incidence of increased transfer prices on the Medicare program,

“4Contracts refer to an agreement between CMS and a private insurer authorizing coverage in
specified geographic areas (for MA-PD plans) or nationally for PDP plans. Within each contract,
the insurer may offer one or more plans, which would vary in its benefit designs (e.g., formularies,
cost-sharing structures, and premiums).



drug manufacturers, and patients.

3.1 Data

Our primary data are Medicare Part D claims for a 20% sample of beneficiaries from 2010 to
2016. These data include information on each pharmacy transaction (i.e., claim) for these benefi-
ciaries, including their insurance plan, the pharmacy that filled the prescription, the National Drug
Code (NDC) for the dispensed drug,® an indicator for whether the transaction was for a branded
drug, the reimbursement paid to the pharmacy, and the beneficiary’s benefit phase during the claim.

To identify plan and pharmacy ownership, we rely on annual snapshots of the National Council
of Prescription Drug Programs (NCPDP) DataQ pharmacy directory and the Medicare Plan Char-
acteristics File, which we supplement with additional data on corporate transactions and subsidiary
relationships. We obtain the reported MLR for each insurance contract in 2014 from publicly
available CMS data. We classify drugs into three classes: specialty, non-specialty branded, and
non-specialty generic. We define specialty drugs as those appearing on a specialty formulary tier
during our study period, and branded drugs based on whether most claims correspond to branded
codes.’

We focus on plans operated by seven firms that were vertically integrated with pharmacies over
our study period: UnitedHealthcare, Humana, CVS, Express Scripts, Aetna, Cigna, and Kaiser.’
Table 1 presents characteristics of the plans and pharmacies in the Part D market overall and those
owned by each firm in 2014. The seven vertically integrated firms accounted for over 70% of Part
D enrollment and nearly half of plans. Payments from insurers to affiliated pharmacies (i.e., where

the insurer and pharmacy are vertically integrated) accounted for 14.6% of all Part D spending in

>We define drugs by the first nine digits of the 11-digit NDC; the last two digits specify package
size.

6 Appendix Section A, including Tables A1-A3, details our process for identifying plan and
pharmacy owners and branded drugs.

Several major mergers were completed after our study period (e.g., the CVS-Aetna merger
announced in 2017 and the Cigna-Express Scripts merger announced in 2018). Our study period
allows us to identify the effects of minimum MLR requirements during a period of stable market
structure.
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2014. Approximately 25% of all plans had MLRs below 90% in 2014. These plans may have been
at higher risk of falling below the 85% threshold. MA-PD plans faced a higher risk of violating the
minimum MLR requirement than PDP plans, as average 2014 MLRs were lower among MA-PD

plans than PDP plans (Supplement Section B and Figure A1).

3.2 Empirical Strategy

Using a difference-in-differences design, we evaluate whether vertically integrated insurers
increased prices paid to their affiliated pharmacies relative to unaffiliated pharmacies following

profit regulation. We estimate models of the form illustrated in equations 1 and 2:

Ln(Priceipm) = ’}/pn + éint + 6 * len * pOStf + 81'17”1 (1)
Ln(Pricgipn[) = ’}/pn —+ 51'”[ —+ Z ‘L'jI(year, —2014 = ]) * VIpn + gipl’lt (2)
je(_473)

where Price;p,y; is the average price per day supplied for a drug i filled at pharmacy p by plan
n in year 1,3 Ypn are pharmacy-plan fixed effects, &;,, are drug-plan-year fixed effects, V1, is an
indicator for whether the plan n is vertically integrated with pharmacy p, post; is an indicator for
the observation occurring after policy implementation, and year; is the year of the observation. We
weight observations by the number of claims and cluster standard errors by pharmacy-plan pair.
We restrict our analysis sample to plans owned by the seven vertically-integrated firms identified
in Table 1. We exclude pharmacies that change integration status and plans and pharmacies that
change ownership between in-sample firms during our study period. We also limit to pharmacy-
plan pairs and drugs appearing before and after 2013. Appendix Table A4 provides details on
sample construction and regularity requirements.

Importantly, insurers may have preemptively adjusted prices in anticipation of minimum MLR

8Plans were identified by contracts for MA-PD and contract-plan pairs for PDP plans, consis-
tent with prior work (Starc and Town, 2020). This is because contracts are geographically specific
in the MA-PD segment but national in the PDP segment.
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requirements. Such anticipatory behavior would be unlikely prior to 2013, as CMS only began
specifying implementation details of ACA-related provisions for Medicare Advantage and Medi-
care Part D in 2012, with the first proposed guidelines related to minimum MLR implementation
released in early 2013 (CMS, 2012, 2013a,b). Thus, we exclude observations from 2013 when es-
timating equation 1 and treat 2012 as the omitted year when estimating equation 2. The coefficients
0 and 7; thus capture the percent change in prices at a plan’s affiliated pharmacies versus unaffil-
iated pharmacies relative to the baseline period. To more precisely derive the percent change, we
report transformed coefficients of the form P -1.

We stratify our analysis along two dimensions. First, we stratify plans based on whether their
MLR was above or below 90% in 2014, the first year for which Part D MLR data are available.
While we do not observe plan profits absent minimum MLR requirements, plans with an MLR
below 90% in the year immediately following implementation likely faced greater risk of falling
below the minimum MLR threshold of 85%. Thus, we hypothesized that these plans had stronger
incentives to increase prices at affiliated pharmacies. Second, we stratify by drug class. Specialty
and non-specialty brand drugs account for a disproportionate share of spending and thus may be
more effective levers for increasing MLR.

Our identifying assumption is that, absent minimum MLR requirements, prices for the same
drug and plan would have trended similarly at plans’ affiliated and non-affiliated pharmacies. Min-
imum MLR requirements may have also affected prices at non-affiliated pharmacies by weakening
insurers’ cost containment incentives (Laffont and Tirole, 1986, 1993; Cicala, Lieber and Marone,
2019). This would bias our estimates downwards, rendering our estimate of the effect of minimum
MLR requirements on vertically integrated transfer prices conservative. While Part D benefit and
subsidy design evolved during our study period, we do not expect that these design changes dif-
ferentially affected pricing at integrated pharmacies. Event study estimates also show similar price
trends at integrated and non-integrated pharmacies prior to 2013.

Two data limitations affect our ability to fully measure insurer tunneling in response to profit

regulation. First, the reimbursement rates we observe do not include post-sale price adjustments.
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These adjustments represent a small share of Part D sales during our study period: post-sale ad-
justments represented 1.3% of Medicare Part D sales in 2015 (MedPAC, 2023). Moreover, if these
adjustments have grown disproportionately at unaffiliated pharmacies, where incentives to recoup
overpayments would be greater, this would make our estimates conservative. Second, we do not
observe additional ways in which insurers may tunnel profits unrelated to pharmacy payments.
For example, insurers may request that manufacturers accept reduced rebate payments, which are
often made in exchange for favorable coverage and in exchange for providing lower pharmacy
acquisition costs. This may also inflate MLR without impacting profits, as manufacturer rebates
are deducted from costs in MLR calculations but pharmacy acquisition costs are not. However,
because we cannot observe manufacturer rebates or pharmacy acquisitions costs, we are unable to
test for this form of strategic behavior. Similarly, plans may have tunneled profits through other af-
filiated providers beyond pharmacies. Insurers have increased their ownership of a variety of other
health care providers, including physician practices and home health providers, and may face sim-
ilar incentives to tunnel profits to these subsidiaries in response to minimum MLR requirements
(Frank and Milhaupt, 2022; Arnold and Fulton, 2025; Lake et al., 2025). Our analysis may thus
underestimate the total profits tunneled by insurers to affiliated providers because of a lack of data

on non-pharmacy claims and ownership relationships during our study period.

4 Impact of Profit Regulation on Transfer Prices

Table 2 presents baseline estimates of average prices at unaffiliated versus affiliated pharma-
cies alongside our estimates of the impact of profit regulation from Equation 1 overall and by
drug class. We find evidence that insurers evade minimum MLR requirements by tunneling profits
to their affiliated pharmacies through higher transfer prices. Plans increased prices at integrated
pharmacies by 9.5% relative to non-integrated pharmacies following the implementation of mini-
mum MLR requirements. These effects were concentrated within plans at greatest risk of violating
the regulations: plans with 2014 MLRs below 90% increased prices at integrated pharmacies by

17.8%, while plans with 2014 MLRs above 90% increased prices by 2.9%. We detect price in-
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creases across all drug classes, particularly for plans with MLRs below 90%. While the largest
percentage increases in prices were for generic drugs, the largest changes in dollar terms were for
high-cost specialty drugs.

Figures 1 and 2 present estimates of Equation 2. These event studies illustrate that prices
at affiliated and non-affiliated pharmacies for the same plan and drug evolved similarly prior to
2013. Insurers began increasing prices at their affiliated pharmacies in 2013, the year prior to the
implementation of minimum MLR requirements. Plans with 2014 MLRs below 90% increased
prices more sharply than plans with MLRs above 90% in both 2013 and 2014; thus, we interpret
these price increases as anticipatory reactions by Part D plans following CMS’s development and
issuance of rules on the implementation of minimum MLR requirements in 2013.

Our analyses are robust to several sensitivity checks. Appendix Section C (Tables A5 - A8)
presents results under alternative sample constructions and estimation strategies. First, we confirm
that our results are not driven by entry or exit of drugs, plans, or pharmacies by estimating versions
of the model where we use a fully balanced panel of drug and plan-pharmacy pairs. Second, we
estimate similar changes in prices when we exclude Kaiser plans, which are unique as virtually all
Kaiser plan claims are at Kaiser pharmacies. Third, we obtain similar estimates using an alternative
drug definition based on NDC and 90-day supply pairs. These specifications account for changes
in prices driven by changes in package sizes rather than reimbursement rates as pharmacies receive
lower per-unit reimbursements for 90-day supplies than 30-day supplies. Finally, our results are
similar when we weight our regressions by days supplied rather than claims, when we define
prices as average reimbursements per quantity rather than days supplied, when we use alternative
approaches for outlier prices, and when we define plans at alternative levels of aggregation.

We also evaluate the robustness of our results to stratifying pharmacies that specialize in spe-
cialty products — so-called “specialty pharmacies” — versus other pharmacies, as these pharmacies
may differ from others in their cost structure, market competition, and negotiated prices. We define
specialty pharmacies as pharmacies for which greater than 25% of all Part D spending from 2010 to

2016 was on specialty products. This approach follows methods developed in prior work (Kakani
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et al., 2025).” Ultimately, we find similar effects at both specialty and non-specialty pharmacies.

We also find similar price increases in both the MA-PD and PDP segments. Inflating prices at
affiliated pharmacies may be a more effective means to evade minimum MLR requirements in the
PDP segment because prescription drug costs account for a larger share of total plan costs; how-
ever, minimum MLR requirements appear more likely to bind in the MA-PD segment, potentially
because of weaker insurer competition (Supplement Section B and Figure A2). These offsetting
factors may explain why we observe comparable effects across market segments.

Beyond the deductible, we find no evidence that tunneling to affiliated pharmacies increased pa-
tient out-of-pocket spending (Supplement Section D and Figure A2). This may be due to insurers’
ability to customize cost-sharing at affiliated pharmacies, particularly mail-order pharmacies. We
observe that integrated insurers typically exclude non-affiliated pharmacies from their mail-order
pharmacy network, which has a distinct and customizable benefit structure (Supplement Section
D and Figure A3). This flexibility may have allowed insurers to offset higher reimbursement with

lower patient cost-sharing, shielding patients from price increases beyond the deductible.

5 Incidence of Increased Transfer Prices

We use our estimates to quantify the increased spending borne by Medicare, manufacturers,
and patients due to tunneling by vertically integrated insurers. Spending borne by each party varies
across benefit phases by statute. The drug class utilization mix also varies across benefit phases as
high cost specialty medications are more likely to progress patients to higher benefit phases. Thus,
we estimate the changes in spending separately for each benefit phase and drug class using the

drug class-specific difference-in-differences estimates from Table 2.'” For each benefit phase, we

9Specialty pharmacies account for 21% of unique pharmacies, 71% of specialty drug spending,
and 15% of non-specialty drug spending from 2010 to 2016.

10We estimate total Medicare Part D spending by insurers at their affiliated pharmacies by mul-
tiplying our estimates from a 20% random sample of Medicare enrollees by five. We then estimate
the share of this spending by benefit phase and drug class using the subset of claims with valid ben-
efit phase information, which comprised two-thirds of claims by insurers at affiliated pharmacies.
These shares were then applied to total spending by insurers at affiliated pharmacies to stratify
spending by benefit phase and drug class.
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estimate spending increases at insurers’ affiliated pharmacies based on the share of spending that
occurred among patients who ended a year in a given benefit phase.!! This is done separately for
LIS and non-LIS patients, as the Medicare program covers patient liabilities for LIS patients.

We make two simplifying assumptions. First, we assume that there are no impacts on out-of-
pocket costs outside of the deductible phase, which we confirm empirically (Supplement Section
D and Figure A2). Second, we hold the distribution of drug utilization and spending across benefit
phases fixed. In reality, higher prices cause consumers to progress into later phases of the benefit
schedule where the government or drug manufacturers bear a higher share of spending. This leads
our estimates of costs borne by third parties to be conservative.

Table 3 presents our calculations of the cost impact of tunneling on Medicare, manufacturers,
and patients between 2014-2016. We estimate that tunneling to affiliated pharmacies in response
to minimum MLR requirements increased Part D spending on prescription claims by $1.2 bil-
lion. However, this increase in spending is not purely transfers from insurers to pharmacies: $302
million (25%) was borne by third parties outside of integrated insurer-pharmacies. Tunneling by
vertically integrated insurers created increases in spending on the Medicare program, drug manu-
facturers, and consumers that were channeled through the benefit and subsidy design of Medicare
Part D. The Medicare program bore the largest share of increased spending: government spending
increased by $259 million, or 86% of third-party costs. This stemmed primarily from increased
reinsurance payments to insurers for claims made during the catastrophic coverage phase and,
secondarily, from increased LIS cost-sharing payments during the deductible phase. Drug manu-
facturers paid additional statutory rebates of $21 million back to insurers for increased spending
on branded and specialty drugs during the coverage gap. Finally, patient out-of-pocket spending
increased by $22 million due to higher costs for non-LIS consumers in the deductible phase. Over-

all, our findings illustrate that tunneling by vertically integrated insurers has real impacts on health

"Total annual spending in a given phase can only increase for patients who did not already
exceed the phase’s annual cap. We calculate the share of spending in each benefit phase that is
attributable to patients who did not exceed the annual cap using the subset of claims with valid
benefit phase information. These shares are then multiplied by spending in each benefit phase to
calculate the portion of spending attributable to patients who did not exceed the annual cap.
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care costs, which undermines the intended effects of minimum MLR requirements.

6 Conclusion

This paper studies how profit regulation distorts firm behavior in vertically integrated markets.
When profits are regulated at only one stage of production, firms can circumvent regulation by
reallocating profits internally through strategic transfer pricing. In Medicare Part D, we show
that minimum MLR requirements created precisely this incentive structure: while capping insurer
profits at 15%, the regulation left pharmacy profits unregulated, creating an arbitrage opportunity
for vertically integrated firms. Insurers increased prices paid to affiliated pharmacies by 9.5% per
claim relative to unaffiliated pharmacies in response to this regulation, with effects six times larger
among insurers most at risk of violating the regulation relative to other insurers. We estimate this
response increased Part D drug spending by approximately $1.2 billion between 2014 and 2016,
and that roughly one quarter of this increase was borne by parties outside the insurer—pharmacy
conglomerate, primarily the Medicare program.

Our analysis highlights that regulations influence the pricing decisions of vertically integrated
health care firms. In the absence of profit regulation, plans may pay affiliated pharmacies lower
transfer prices due to the elimination of double marginalization and/or potentially lower acquisition
and operating costs, consistent with the slightly lower affiliated-pharmacy prices we observe prior
to MLR implementation (Table 2). However, our results highlight how regulatory features reshape
transfer pricing, with minimum MLR requirements creating incentives to increase transfer prices.
Our results also illustrate how other aspects of Medicare Part D’s benefit and subsidy design (such
as reinsurance and manufacturer cost-sharing) may further encourage insurers to raise prices at
affiliated pharmacies to increase government payments tied to spending levels. Future research
may examine the overall welfare implications of vertical integration in this context.

We also contribute to a growing body of evidence that minimum MLR regulations can un-
intentionally increase health care spending (Cicala, Lieber and Marone, 2019), suggesting that

abandoning these regulations could reduce spending. Alternatively, policymakers may consider
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revising MLR regulations to account for total health care profits rather than insurer profits or pro-
viding greater oversight of vertically integrated firms. This could involve regulating transfer pricing
by vertically integrated firms (potentially by tying these prices to the prices paid to unaffiliated en-
tities) and expanding audits of integrated firms. Indeed, CMS announced plans to increase audits of
Medicare Advantage plans in 2025 (CMS, 2025), and hospitals serving Medicare patients are also
subject to regular audits for waste (Shi, 2024). Our results suggest that these audits should more
regularly consider firms’ behavior as both payers and providers including intercompany transfers.

Finally, our findings provide lessons on profit regulation that apply to other regulated and verti-
cally integrated industries, such as energy, defense procurement, public utilities, and telecommuni-
cations. In these industries, governments rely on private firms to deliver publicly-financed services
and may regulate their compensation using accounting-based measures of costs or margins. The
regulated firms that provide these services are also often vertically integrated with input suppliers.
When affiliated suppliers are not subject to the same profit regulations, regulated firms may face
incentives to tunnel profits to them through inflated transfer prices. Effective regulation in these
environments may require accounting for vertical integration in the supply chain and consolidating

oversight across affiliated entities.
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Table 1: Characteristics of plans and pharmacies operating in Medicare Part D (2014)

19

Overall UHC Humana CVS ESI  Aetna Cigna Kaiser Other
Panel A. Plan Characteristics
Millions of beneficiaries 7.72 1.66 1.31 0.83 055 047 033 0.25 2.31
MA-PD 3.01 0.61 0.53 0.00 0.00 0.15 0.09 0.25 1.37
Stand-alone PDP 471 1.04 0.78 0.83 055 032 024 0.00 0.95
Share of plans” Part D 146 113 189 238 436 46 70 949 0
spending at an
affiliated pharmacy (%)
Medical-Loss-Ratio
Median 924 89.5 90.8 86.7 97.5 915 904 111.6 937
25th percentile 89.4 87.5 88.8 78.1 951 894  88.3 99.9 90.4
75th percentile 97.1 91.8 94.0 953 1008 949 939 1139 987
Number of plans 2178 217 172 113 159 243 164 6 1104
MA-PD 726 85 59 0 0 50 22 6 504
Stand-alone PDP 1452 132 113 113 159 193 142 0 600
Panel B. Pharmacy Characteristics
Total Part D spending 2442 061 060 328 145 007 010 035 17.96
(Billions USD)
Share of pharmacies” 146 981 999 282 626 100 998 100 0
Part D spending from
an affiliated plan (%)
Share of spending (%)
Non-specialty brand 43.1 47.0 334 456 420 308 30.9 26.4 434
Non-specialty generic 25.7 25.0 28.4 264 17.8 16.9 17.0 39.7 26.0
Specialty 31.1 28.0 38.1 28.0 40.1 523 52.1 33.9 30.6
Share of claims (%)
Non-specialty brand 13.7 12.6 7.3 143 204 15.2 13.4 8.1 13.8
Non-specialty generic 84.9 86.5 91.7 84.5 718 82.4 84.9 90.9 84.8
Specialty 1.4 0.8 0.9 1.2 1.8 2.4 1.8 1.0 1.4
Number of pharmacies 69348 2 27 7831 44 3 23 394 61024

Note: Table based on authors’ analysis of a 20% random sample of Medicare Part D claims (2014). Total
enrollment by plan and spending by pharmacy thus reflect 20% of total Medicare Part D enrollment and
spending. Plans are defined as contracts in MA-PD and contract-plan combinations in PDP, because con-
tracts are geographically specific in MA-PD but are national in PDP markets. Medical Loss Ratios (MLRs)
are reported by contract, but distribution is described across plans, excluding plans with missing MLR data
in 2014. Pharmacies are defined by unique National Council for Prescription Drug Programs (NCPDP)
IDs. Drugs that ever appear on a specialty tier between 2010 to 2016 are defined as specialty drugs. Brand
drugs are defined as drugs whose modal brand vs. generic field is listed as brand in claims. For select NDC
codes for whom all brand vs. generic fields are missing, RxNorm was used to attribute NDCs to brand
versus generic. Abbreviations: UHC = UnitedHealthcare; ESI = Express Scripts, Inc.; MA-PD = Medicare
Advantage-Prescription Drug; PDP = Prescription Drug Plan, USD = United States Dollar.



Table 2: Prices at affiliated versus unaffiliated pharmacies by plan medical-loss-ratio and drug class (2010-2016)

Cross-sectional differences in

: Difference-in-differences estimates of minimum MLR regulation
Mean prices prices at affiliated versus

. impact on prices paid to affiliated pharmacies
at unaffiliated unaffiliated pharmacies (2012) P P P p

pharmacies in 2012

(USD) Coefficient 95% CI All plans Below 90% MLR Above 90% MLR
Est  95%CI  Est  95%Cl  Est 95% CI
All drugs 2.59 —0.058  (—0.063, —0.052) 0.095 (0.086,0.104) 0.178 (0.167,0.190) 0.029 (0.021, 0.038)
Non-specialty 7.09 —0.056  (—0.063, —0.050) 0.015 (0.012,0.018) 0.024 (0.021,0.028) 0.008 (0.004, 0.012)
branded drugs
_special
Non-specialty 0.82 —0.059  (—0.064, —0.053) 0.112 (0.101,0.123) 0.205 (0.192,0.220) 0.037 (0.027, 0.048)
generic drugs
Specialty drugs 47.35 —0.016  (—0.023, —0.009) 0.007 (0.000,0.014) 0.029 (0.016,0.043) 0.000 (—0.008, 0.008)

Note: Table illustrates mean prices across claims paid to unaffiliated pharmacies in 2012, cross-sectional differences in prices paid at
affiliated versus unaffiliated pharmacies in 2012, and difference-in-differences estimates of the association between minimum MLR
implementation and pharmacy prices paid to affiliated pharmacies per equation 1. Observations are unique at the drug, year, pharmacy,
and plan level, and price is estimated as the average spending per days-supplied across claims. Cross-sectional differences in prices
paid at affiliated versus unaffiliated pharmacies are estimated using 2012 observations and a linear model predicting logged prices using
an indicator for whether the pharmacy was affiliated with the plan and controlling for drug-plan fixed effects. Difference-in-differences
estimates are obtained from linear regressions predicting logged prices using an indicator for whether the pharmacy was affiliated with
the plan interacted with the post minimum MLR implementation period (2014-2016). We controlled for drug-year-plan and
plan-pharmacy fixed effects, and weighted observations by number of claims. All standard errors are clustered by plan-pharmacy pair.
Appendix Table A4 provides further details on sample construction and regularity requirements. Additionally, observations in singleton
groups within the drug-year-plan and plan-pharmacy fixed effects are excluded from estimation (less than 2 percent overall). Estimates
exclude observations in 2013 due to potential anticipatory effects. Coefficients are transformed using eP — 1 to reflect percent changes
in prices. Analyses are stratified by whether plans had MLRs below or above 90% in 2014. Abbreviations: MLR = Medical Loss Ratio;
CI = Confidence Interval; USD = United States Dollar.
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Figure 1: Differential annual percent change in pharmacy prices at plans’ affiliated
pharmacies (2010-2016)
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Note: Figure includes difference-in-differences estimates illustrating annual differential percent increase in
prices at plans’ affiliated pharmacies relative to unaffiliated pharmacies relative to baseline differences in
2012 per equation 2. Observations are unique at the drug, year, pharmacy, and plan level and estimates
price as the average spending per days supplied across claims. Estimates of differential percent increase
are derived from multivariate linear regression models predicting logged prices with interactions between
whether the pharmacy was affiliated with the plan and years. We controlled for drug-year-plan and plan-
pharmacy fixed-effects, weighted observations by the number of claims, and clustered standard errors by
plan-pharmacy. Appendix Table A4 provides further details on sample construction and regularity require-
ments. Additionally, observations in singleton groups within the drug-year-plan and plan-pharmacy fixed
effects are excluded from estimation (less than 2 percent overall). Exhibits plot coefficients and 95% confi-
dence intervals on interaction terms that are transformed using the formula e? — 1 to accurately reflect the
differential percent increase in prices at affiliated pharmacies relative to 2012. Panel A includes all plans in
sample and Panel B stratifies analysis for plans above and below an MLR of 90% in 2014.



Figure 2: Differential annual percent change in pharmacy prices at plans’ affiliated
pharmacies for non-specialty brand, non-specialty generic, and specialty drugs (2010-2016)
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Table 3: Projected increases in Medicare, manufacturer, and patient liabilities associated with minimum MLR regulation in
Medicare Part D from 2014-2016

Estimated spending by plans at Share of spending Implied increase in

. . . . . Increase in liabilities (millions)
their affiliated pharmacies (millions) by drug class (%) total cost (millions)

Among patients ending

Total year in phase Non-specialty Specialty Total LIS Non-LIS Medicare Manufacturers Patients
Total LIS Non-LIS Brand Generic
Deductible 1,968 289 22 267 29 68 3 23 2 22 2 0 22
Initial Coverage 23,868 12,480 1,889 10,591 51 45 5 722 109 613 0 0 0
Coverage Gap 9,372 4,494 1,200 3,295 59 18 23 139 37 102 0 21 0
Catastrophic 27,100 27,100 15,328 11,705 14 4 82 322 182 139 257 0 0
Total 62,308 44,363 18,439 22,858 35 24 41 1,207 330 876 259 21 22

Note: Table estimates the projected increases in Medicare, manufacturer, and patient liabilities associated with minimum MLR regulation in
2016. First, total spending by plans at their affiliated pharmacies is estimated ($62.308 Billion). The data used represent a 20% random sample;
thus spending is multiplied by five to project costs across the Medicare program. Second, we estimated the share of spending by insurers at
affiliated pharmacies that occurs in each benefit phase. This was done using the subset of plans that reported benefit phase on each claim,
representing approximately two-thirds of claims. For claims straddling two phases, we assumed spending was evenly split across phases. For
claims straddling three phases, we attributed spending to the most advanced phase. Third, we estimated the share of spending in each phase
accrued by LIS and Non-LIS patients whose final claim in the year was within that benefit phase, again using the subset of plans reporting benefit
phase on all claims. Multiplying these shares with the estimated spending by phase yielded estimates for spending in each phase accrued by LIS
and Non-LIS patients ending the year in the phase. Fourth, we estimated the share of spending in each benefit phase that was accounted for by
non-specialty brand, non-specialty generic, and specialty drugs, again using the subset of plans reporting benefit phase on all claims. Fifth, we
estimated the implied increase in total costs by multiplying spending in each phase, among patients ending the year in the phase, by an average of
drug class-specific difference-in-differences estimates from Table 2, weighted by the share of spending in the phase accounted for by each drug
class. Finally, we estimated the increase in liabilities across Medicare, manufacturers, and patients associated with minimum MLR regulation.
Increases in Medicare liability were estimated as (i) 80% of the implied increased cost in the catastrophic phase as Medicare covered 80% of
these costs by statute and (ii) increases in the deductible phase for LIS patients, for whom Medicare covers out-of-pocket costs. Increases in
manufacturer liability were 50% of the portion of the increased total cost accounted for by specialty and non-specialty brand drugs, due to
statutory requirements of the coverage gap discount program. Increases in patient liability were estimated as 100% of the implied increase in
total cost in the deductible phase.
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A Details of data and sample

A.1 Identification of plan owners

As in prior work, plans were linked to a parent firm based on their contract ID and associated
information regarding the organization name in annual snapshots of the Plan Characteristics File
(Kakani et al., 2025). This linkage was then validated by comparing firms’ market share by total
enrollment across Medicare Advantage-Prescription Drug (MA-PD) and PDP plans each year to
public reports generated by the Kaiser Family Foundation.

For 2012-2016, the Plan Characteristics File included a parent organization field which was
used to link plans to owning firms for UnitedHealthcare, Humana, CVS, Express Scripts, Cigna,
Aetna, and Kaiser. Specifically, UnitedHealthcare plans were identified as those where the par-
ent organization field was “UnitedHealth Group, Inc.” Humana plans were identified as those
where the parent organization field was “Humana Inc.” or “Humana NET Demo.” CVS plans
were identified as those where the parent organization field was “CVS Health Corporation” or
“CVS Caremark Corporation.” Cigna plans were identified as those where the parent organiza-
tion field was “Cigna.” Aetna plans were identified as those where the parent organization field
was “Aetna Inc.” Kaiser plans were identified as those where the parent organization field was
“Kaiser Foundation Health Plan, Inc.”

For 2010 to 2011, the Plan Characteristics File only included an “organization marketing
name” and a “contract name” field. In some cases, both of these fields only included the names
of subsidiaries. Thus, we identified the relevant plans for each owner using a two-step process.
First, we include all plans where the organization marketing name included the term united-
healthcare” (for UnitedHealthcare), “humana” (for Humana), “cigna” (for Cigna), “aetna” (for
Aetna), “kaiser” (for Kaiser), “express scripts” (for Express Scripts). Second, we reviewed all
the plan names associated with the core firms in our analysis that appeared in 2012 data. We

assigned these plan names to the relevant parent firm in 2010 and/or 2011 data if review of sec-



ondary sources (e.g., SEC filings, news reports) confirmed that the plan was indeed owned by
the parent firm in 2010 and 2011. This process identified the following additional subsidiaries

acquired prior to 2012 as follows:

* UnitedHealthcare: Americhoice of New Jersey (acquired in 2002), Pacificare (acquired in

2005), Oxford Health Plans (acquired in 2004), Health Plan of Nevada (acquired in 2008),
Physicians Health Choice (acquired in 2011; thus only attributed in 2011), Citrus Health
Care (acquired in 2011; thus only attributed in 2011), Sierra Health and Life (acquired in
2011; thus only attributed in 2011).

* Humana: Careplus Health Plans Florida (acquired in 2005), Cariten (acquired in 2008)

* CVS: Silverscript (legacy brand of CVS), RxAmerica (acquired in 2008), Pennsylvania

Life Insurance Company (acquired in 2011; thus only attributed in 2011)

We validated our identification of plans owned by each firm by comparing the market share
of each firm to that reported by Kaiser Family Foundation in annual reports. See Table A1l for
a comparison of our estimated market share for each firm by enrollment in December of the
calendar year, compared to Kaiser Family Foundation (Hoadley et al., 2010, 2011, 2012, 2013,
2014; Hoadley, Cubanski and Neuman, 2015, 2016).



Table A1: Share of Medicare Part D beneficiary enrollment by firm versus Kaiser Family
Foundation (2010-2016)

2010 2011 2012 2013 2014 2015 2016

Panel A. Authors’ analysis

UnitedHealthcare 23.0% 23.6% 21.2% 22.8% 21.5% 21.4% 21.1%
Humana 11.5% 142% 155% 14.9% 17.0% 18.5% 19.0%
CVS 42% 11.3% 123% 11.7% 10.8% 11.3% 13.5%
Express Scripts 05% 13% 52% 79% 71% 69% 6.5%
Cigna 24% 19% 52% 45% 43% 49% 3.5%
Aetna 3.0% 21% 21% 76% 61% 59% 73%
Kaiser 34% 34% 34% 33% 33% 33% 3.4%
Across all 7 firms 48.1% 57.8% 65.0% 72.7% 70.1% 72.4% 74.3%
Panel B. Market shares reported by Kaiser Family Foundation

UnitedHealthcare 23.1% 23.5% 209% 223% 21.8% 21.1% 20.6%
Humana 11.6% 13.5% 14.8% 14.7% 16.4% 18.0% 18.6%
CVS 43% 12.0% 129% 12.8% 11.4% 11.4% 12.9%
Express Scripts* <2.6% <22% 53% T8% T73% 69% 6.5%
Cigna* <2.6% <22% 53% 47% 4.6% 50% 4.1%
Aetna 29% 22% 21% 13% 63% 59% 7.0%
Kaiser 34% 34% 33% 32% 32% 33% 33%

Note: Panel A illustrates the share of all Medicare Part D enrollees in December of the calendar year
enrolled in the firms’ plans across MA-PD and PDP markets. Panel B illustrates market share as reported
by the Kaiser Family Foundation. *Express Scripts and Cigna were not listed as top-10 firms by Part D
enrollment in 2010 and 2011 in Kaiser Family Foundation reports and thus are implied as having market
share lower than the tenth firm.

A.2 Identification of pharmacy owners

Pharmacies were linked to owners based on their NCPDP ID and associated information
regarding pharmacy name in annual snapshots of the NCPDP data. This was done following
closely the approach used in prior work (Kakani et al., 2025). First, for each firm, we constructed
a database of legacy pharmacy brands (e.g., OptumRx for UHG) and their publicly reported
pharmacy acquisitions. For each pharmacy acquired we also tracked brands that it operated
under. This was done using multiple sources included news reports, industry reports, Standard
& Poor Capital 1Q, Pitchbook, Securities and Exchange Commission filings, and government
reports. We then identified pharmacies associated with each firm’s legacy brands and acquired

pharmacies using pharmacy name information in the NCPDP data. Finally, we validated the



virtual completeness of our list by manually reviewing the top 200 pharmacies by total, non-

specialty, or specialty spending to assure appropriate classification of these pharmacies. The

identified legacy names and transactions are listed in Table A2. In Table A3, we further illustrate

the share of all Part D spending filled at plan-affiliated pharmacies from 2010 to 2016.

Table A2: Pharmacy legacy brands and key transactions associated with each firm

Legacy brand names

Key transactions from 2010-2016

United RxSolutions, OptumRx (rebranded from Catamaran (acquired in 2015, including

Healthcare RxSolutions in 2011) pharmacy subsidiaries BriovaRx and
Salveo Specialty Pharmacy); Axelacare
(acquired in 2015, including pharmacy
subsidiaries Ambient Healthcare, Ad-
vanced Care Inc, Arc Infusion Corp,
Guardian Health Systems, SCP Spe-
cialty Infusion, Summit Home Infusion)

Humana RightSourceRx, Humana (rebranded N/A

from RightSourceRx in 2015)
CVS CVS, Caremark, Procare Coram (2014), Navarro Discount Phar-

macy (2014), Omnicare (including
NeighborCare subsidiary) (2015), Tar-
get Pharmacies (2015), Merwin’s Long
Term Care (2016)

Express Scripts ~ Express Scripts, Lynnfield Drug,

Medco (including pharmacy subsidiary

Curascript Accredo) (2012)
Cigna Tel-Drug, Cigna N/A
Aetna Aetna N/A
Kaiser Kaiser N/A

Note: Table illustrates legacy pharmacy brands and key transactions for firms included in analysis.
Legacy brands and transactions were captured from multiple sources including news reports, industry
reports, Standard & Poor Capital 1Q, Pitchbook, Securities and Exchange Commission filings, and gov-

ernment reports.



Table A3: Share of all pharmacy spending in each of the 7 firms (2010-2016)

2010 2011 2012 2013 2014 2015 2016

United Healthcare 2.7% 2.7% 2.5% 2.5% 2.5% 2.5% 3.4%

Humana 1.3% 1.7% 2.1% 2.2% 2.5% 2.8% 3.3%
CVS 12.0% 122% 12.7% 13.7% 13.4% 13.7% 15.8%
Express Scripts 0.9% 1.6% 5.0% 6.7% 5.9% 5.6% 5.6%
Cigna 02% 02%  03% 03% 0.4% 0.4% 0.3%
Aetna 04% 04% 03%  0.3% 0.3% 0.2% 0.4%
Kaiser 1.8% 1.7% 1.6% 1.5% 1.5% 1.6% 1.6%

Across 7 firms 19.3% 204% 245% 271% 26.5% 26.7% 30.5%

Source: 20% sample of Medicare Part D claims (2010-2016)

A.3 Regression sample construction

Our sample is constructed by first generating a dataset at the plan-pharmacy-drug-year level
that includes total allowed charges, days supplied, and total claims. Average prices are defined
as allowed charges per day, consistent with prior work (Starc and Swanson, 2021). Within drug
and year, our main analysis censors plan-pharmacies with prices above 99% or below 1%. We
also limit to claims from in-sample firms, namely United Healthcare, Humana, CVS, Express
Scripts, Cigna, Aetna, and Kaiser. We then subsequently apply exclusions as illustrated in Table

A4.



A.3 Regression sample construction 8

Table A4: Sample construction procedure and share of claims and beneficiaries excluded
through each exclusion (2010-2016)

Claims at plans’
Total claims affiliated
(millions) pharmacies
(millions)

Total beneficiaries
with claims
(millions)

Sample % remaining Sample % remaining Sample % remaining

In-sample firms? 8.32 1,213.2 156.7

Limiting to plans that do 8.32 >999% 1,213.2 >99.9% 156.7 >99.9%
not change ownership

across in-sample firms®

Limit to pharmacies that 8.21 98.7% 1,115.0  94.8% 148.0 94.5%
do not change ownership®

Limit to drugs existing for  8.18 98.3% 1,043.7 86.0% 133.4 85.1%
at least one year after and

before 20134

Limit to plan-pharmacies 6.57 79.0% 752.1 62.0% 105.3 67.2%
that exist at least one year
after and before 2013¢

Limiting to plans with 6.32 75.9% 725.1 59.8% 101.7 64.9%
available MLR data in
2014f

Note: ?In-sample firms include UnitedHealthcare, Humana, CVS, Express Scripts, Cigna, Aetna,
and Kaiser; sample reflects data after censoring plan-pharmacy prices that are above the 99th or

below the 1st percentile of all prices within the drug-year. ® Excludes < 0.1% of claims from plans
that change ownership between in-sample firms during the study period. “Pharmacies are defined
by NCPDP IDs and are defined as changing ownership if they (i) change ownership between in-
sample firms or (ii) move from being unaffiliated with any in-sample firm to being affiliated with

an in-sample firm or vice versa. 9Drugs are defined by the first 9 digits of the National Drug
Code, as the final two digits only indicate quantity supplied. Plans are defined as Contract IDs

for MA-PD plans and Contract ID—Plan ID pairs for PDP plans./Plans with no publicly reported
MLR account for 5% of total enrollment and 4% of total enrollment across UHC, Humana, CVS,
ESI, Aetna, Cigna, and Kaiser in 2014. Plans that do not report MLR include select plan-types
exempt from MLR reporting (Program for All-Inclusive Care of the Elderly plans, 1876 Cost
Plans, Health Care Pre-Payment Plans, Demonstration project plans), extremely small enrollment
plans — suppressed for privacy reasons — and new or terminating plans with only partial-year
reporting.




A.4 Identification of non-specialty brand, non-specialty generic, and spe-
cialty drugs

We identified specialty drugs as those that are ever included by a plan on a specialty tier.
The tier for each claim was identified using the Part D Formulary File. Tiers were identified as
specialty if they were explicitly listed as specialty tiers in the Plan Characteristics Tier subfile.
The Plan Characteristics Tier subfile excludes a minority of plans including LINET, PACE, and
employer-sponsored plans. Thus, drugs are only identified as specialty drugs if they are listed
on a specialty tier for a plan that is included in the Plan Characteristics Tier subfile.

The Centers for Medicare and Medicaid considers a drug eligible for inclusion in a specialty
tier if average costs exceed a benchmark per 30-day supply. Between 2010-2016 this threshold
was $600 per 30-day supply. We confirmed that there was strong overlap between the drugs
identified on specialty tiers and the drugs costing >$600 per 30-day supply empirically across
all Medicare Part D claims, validating our approach. For example, in 2014, >90% of claims for
drugs ever appearing on specialty tiers also had average drug costs of > $600 per 30-day supply.
Similarly, in 2014, >90% of claims for drugs with average costs > $600 per 30-day supply were
for drugs appearing at least once on a specialty tier.

Non-specialty drugs were classified as branded if the plurality of claims across the study
period listed them as being branded. For a minority of drugs for which all claims were missing
a branded or generic code, we used the National Library of Medicine database, RxNorm, to
identify whether the drug was branded. There were <1% of claims between 2010-2016 which
were missing a branded or generic code in all claims and either (i) were also missing from
RxNorm or (ii) had conflicting information in RxNorm. We assumed these were generic, as the
plurality of all claims are for generic drugs. We did not separately stratify branded and generic
specialty drugs because generic specialty drugs accounted for less than 2% of drug spending

during our study period.



B Characteristics of MA-PD and PDP markets

We characterized differences in (i) competition and (ii) the distribution of MLR from 2014-
2016 between MA-PD and PDP plans to illustrate why the association between minimum MLR
regulation and prices paid to affiliated pharmacies may differ in these markets.

First, we characterized competition and MA-PD and PDP markets. For this analysis, we
identified all firms that were ever listed as a top-10 firm by Part D enrollment between 2010
to 2016, by the Kaiser Family Foundation. These plans include the seven firms included in the
primary analysis (UnitedHealthCare, Humana, CVS, Express Scripts, Cigna, Aetna, Kaiser) as
well as Universal American, Coventry, Wellpoint, Wellcare, Health Net, Medco, Healthspring,
Envision, Health Care Services Corporation. We identified plans associated with these firms
following the same method described in Supplement Section A. These plans collectively account
for over 80% of enrollment in each year. We then assigned all plans to either one of these 16
firms or to the organization marketing name as listed in the Plan Characteristics File. For each
county, market (MA-PD or PDP) and year, we estimated the Hershman-Herfindahl Index (HHI)
as a measure of market concentration. This was estimated as the sum of squared market shares
for each firm of enrollees within each market in December.

We then reported the distribution (median, IQR) of county HHIs for each year and market
across all enrollees in December. As illustrated in Figure A1 Panel A, the MA-PD market is
significantly more concentrated than the PDP market. In 2016, the median HHI in MA-PD
was 2,888 (IQR: 2,252, 3,916) while the median HHI in PDP was 1,832 (IQR: 1,662, 2,021).
Meanwhile, the Federal Trade Commission’s latest merger guidelines suggest that an HHI of
1,800 is considered highly concentrated (DOJ and FTC, 2023). Our estimates for county HHI
in MA-PD are consistent with prior work (Adrion, 2019). This suggests that MA-PD plans may
be more profitable in the absence of minimum MLR regulation than PDP plans.

We then characterized the distribution of MLR from 2014 — 2016 between MA-PD and PDP
plans. Specifically, in Figure A1 Panel B, we reported the distribution (median, IQR) of MLR

across all enrollees in MA-PD and PDP in December of each year.

10



Figure A1: Distribution of county Herfindahl-Hershman Index and MLR across
beneficiaries enrolled in MA-PD and PDP plans (2014-2016)
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Note: Panel A illustrates the median and interquartile range of county Herfindahl-Hershman Index for
beneficiaries in MA-PD and PDP markets. Panel B illustrates the median and interquartile range of MLR
for beneficiaries in MA-PD and PDP markets.
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C Sensitivity analyses for difference-in-differences estimates

Table AS: Sensitivity analyses of association between minimum MLR implementation and
prices paid to affiliated pharmacies, across all drugs

All plans Below 90% MLR Above 90% MLR

Est. 95%ClI Est. 95%CI Est. 95%CI

(1) Main specification 095 (.086,.104) .178 (.167,.190) .029 (.021, .038)
(2) Fully balanced sample of 103 (.093, .114) .185 (.173,.196) .025 (.014,.037)
drugs and plan—pharmacies

(3) Excluding Kaiser plans 097 (.088,.106) .178 (.167,.190) .031 (.023,.040)

(4) Drugs defined by NDC-90 107 (096, .118) .228 (.212,.244) .034 (.025,.044)
day supply combinations

(5) Regression weighted by

days supplied 122 (1114, .130) .191 (.182,.200) .054 (.047,.061)
(6) Price defined as costs per .089 (.080,.098) .172 (.161,.183) .024 (.016,.033)
quantity

(7) Including all outliers .060 (.053,.067) .160 (.148,.172) .015 (.008,.022)
(8) Using contract ID as

plan identifier .078 (.050,.106) .173 (.149,.198) .035 (.017,.054)
(9) Using contract ID—plan ID as

plan identifier .094 (.085,.104) .197 (.190,.205) .036 (.028,.044)
(10) MA-PD only .099 (.091,.107) .110 (.099,.121) .081 (.068, .093)
(11) PDP only .093 (.080, .106) .227 (.220,.234) .017 (.007,.027)
(12) Specialty pharmacies 109 (.099, .119) .169 (.161,.178) .031 (.012,.051)

(13) Non-specialty pharmacies 084 (.074,.094) .166 (.151,.180) .040 (.032,.048)

Notes: Table reports results from supplemental analyses of the association between minimum
medical loss ratio (MLR) implementation and prices paid to affiliated pharmacies, across all
drugs. Model (1) is the main specification as in Main Text Table 2. Model (2) restricts the sam-
ple to drugs and plan—pharmacies observed in all periods. Model (3) excludes Kaiser plans.
Model (4) defines drugs by combinations of 9-digit NDCs and indicators for 90-day supply.
Model (5) weights regressions by days supplied. Model (6) defines prices as costs per quan-
tity rather than costs per days supplied. Model (7) includes all outliers. Models (8) and (9)
revise the plan identifier across both MA-PD and PDP plans to be the Contract ID and Con-
tract ID-Plan ID respectively. Models (10) and (11) restrict the sample to MA—-PD and PDP
plans, respectively. Models (12) and (13) restrict the sample to specialty and non-specialty
pharmacies, respectively. Abbreviations: Medicare Advantage-Prescription Drug (MA-PD),
Stand-alone Prescription Drug Plan (PDP), National Drug Code (NDC), Confidence Interval
(CD).
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Table A6: Sensitivity analyses of association between minimum MLR implementation and
prices paid to affiliated pharmacies, across non-specialty branded drugs

All plans Below 90% MLR  Above 90% MLR

Est. 95%CI  Est. 95%CI  Est. 95% CI

(1) Main specification 015 (.012,.018) .024 (.021,.028) .008 (.004,.012)
(2) Fully balanced sample of .013 (.010, .016) .022 (.018,.027) .005 (.001,.009)
drugs and plan—pharmacies

(3) Excluding Kaiser plans 017 (.015,.020) .024 (.021,.028) .012 (.008,.015)

(4) Drugs defined by NDC-90 .007 (.003,.010) .021 (.017,.025) -.002 (-.006, .002)
day supply combinations

(5) Regression weighted by

days supplied 028 (.025,.030) .035 (.032,.038) .021 (.017,.024)
(6) Price defined as costs per .010 (.007,.013) .020 (.019,.022) .002 (-.002,.006)
quantity

(7) Including all outliers .008 (.004,.011) .027 (.022,.031) -.001 (-.005,.003)
(8) Using contract ID as

plan identifier .010 (.003,.017) .026 (.020,.032) .004 (-.003,.010)
(9) Using contract ID—plan ID as

plan identifier .009 (.006,.013) .025 (.022,.027) .001 (-.003,.005)
(10) MA-PD only 011 (.003,.019) .019 (.010,.028) -.001 (-.015,.013)
(11) PDP only 016 (.013,.019) .028 (.025,.030) .010 (.006,.014)
(12) Specialty pharmacies 013 (.007,.018) .025 (.021,.030) -.006 (-.016,.005)

(13) Non-specialty pharmacies 011 (.008, .015) .025 (.020,.030) .005 (.001, .009)

Notes: Table reports results from supplemental analyses of the association between minimum
medical loss ratio (MLR) implementation and prices paid to affiliated pharmacies, across all
drugs. Model (1) is the main specification as in Main Text Table 2. Model (2) restricts the
sample to drugs and plan—pharmacies observed in all periods. Model (3) excludes Kaiser plans.
Model (4) defines drugs by combinations of 9-digit NDCs and indicators for 90-day supply.
Model (5) weights regressions by days supplied. Model (6) defines prices as costs per quan-
tity rather than costs per days supplied. Model (7) includes all outliers. Models (8) and (9)
revise the plan identifier across both MA-PD and PDP plans to be the Contract ID and Contract
ID-Plan ID respectively. Models (10) and (11) restrict the sample to MA-PD and PDP plans,
respectively. Models (12) and (13) restrict the sample to specialty and non-specialty pharmacies,
respectively. Abbreviations: Medicare Advantage-Prescription Drug (MA-PD), Stand-alone Pre-
scription Drug Plan (PDP), National Drug Code (NDC), Confidence Interval (CI).
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Table A7: Sensitivity analyses of association between minimum MLR implementation and
prices paid to affiliated pharmacies, across non-specialty generic drugs

All plans Below 90% MLR Above 90% MLR

Est.  95%CI  Est. 95%Cl Est. 95%ClI

(1) Main specification 112 (1101, .123) 205 (.192,.220) .037 (.027,.048)
(2) Fully balanced sample of 126 (114, .138) 217 (.202,.231) .036 (.023,.050)
drugs and plan—pharmacies

(3) Excluding Kaiser plans 14 (.103,.125) 205 (.192,.220) .039 (.029,.050)

(4) Drugs defined by NDC-90 A33 (119, .147) 278 (.257,.300) .043 (.032,.054)
day supply combinations

(5) Regression weighted by

days supplied 138 (1128, .148) 216 (.204, .228) .061 (.053,.070)
(6) Price defined as costs per 109 (.098, .120) .202 (.188,.215) .034 (.024, .045)
quantity

(7) Including all outliers .060 (.052,.068) .174 (.159,.189) .008 (0,.015)
(8) Using contract ID as

plan identifier .089 (.056, .123) .198 (.163,.234) .039 (.018,.061)
(9) Using contract ID—plan ID as

plan identifier 13 (1101, .124) 231 (221, .242) .043 (.035,.052)
(10) MA-PD only A12 (1104, .121) 122 (.111,.134) .096 (.082,.110)
(11) PDP only A12 (097, .128) 268 (.261,.274) .022 (.010, .034)
(12) Specialty pharmacies 139 (1126, .153) .210 (.200, .220) .045 (.021,.069)

(13) Non-specialty pharmacies 098 (.087,.109) .189 (.172,.207) .046 (.037,.055)

Notes: Table reports results from supplemental analyses of the association between minimum
medical loss ratio (MLR) implementation and prices paid to affiliated pharmacies, across all
drugs. Model (1) is the main specification as in Main Text Table 2. Model (2) restricts the sam-
ple to drugs and plan—pharmacies observed in all periods. Model (3) excludes Kaiser plans.
Model (4) defines drugs by combinations of 9-digit NDCs and indicators for 90-day supply.
Model (5) weights regressions by days supplied. Model (6) defines prices as costs per quan-
tity rather than costs per days supplied. Model (7) includes all outliers. Models (8) and (9)
revise the plan identifier across both MA-PD and PDP plans to be the Contract ID and Con-
tract ID-Plan ID respectively. Models (10) and (11) restrict the sample to MA-PD and PDP
plans, respectively. Models (12) and (13) restrict the sample to specialty and non-specialty
pharmacies, respectively. Abbreviations: Medicare Advantage-Prescription Drug (MA-PD),
Stand-alone Prescription Drug Plan (PDP), National Drug Code (NDC), Confidence Interval
(CD.
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Table A8: Sensitivity analyses of association between minimum MLR implementation and
prices paid to affiliated pharmacies, across specialty drugs

All plans Below 90% MLR  Above 90% MLR

Est. 95% CI Est. 95% CI Est. 95% CI

(1) Main specification 007  (0,.014) .029 (.016,.043) O (-.008,.008)
(2) Fully balanced sample of 008 (0,.017) .033 (.018,.048) -.002 (-.012,.008)
drugs and plan—pharmacies

(3) Excluding Kaiser plans 007  (0,.014) .029 (.016,.043) -.001 (-.008,.007)

(4) Drugs defined by NDC-90 025 (.017,.033) .038 (.023,.052) .021 (.012,.031)
day supply combinations

(5) Regression weighted by

days supplied .010 (0.002,.017) .031 (.018,.044) -.001 (-.009,.007)
(6) Price defined as costs per .004 (.001, .006) .024 (.019,.030) -.004 (-.007,0)
quantity

(7) Including all outliers 022 (.014,.030) .024 (.010,.039) .022 (.013,.031)
(8) Using contract ID as

plan identifier 019 (.010,.028) .039 (.017,.062) .015 (.007,.023)
(9) Using contract ID—plan ID as

plan identifier 023 (.016,.031) .035 (.019,.050) .021 (.012,.030)
(10) MA-PD only 007 (-.009, .024) .006 (-.009,.022) .008 (-.024,.041)
(11) PDP only .007 (-.001, .015) .042 (.025,.060) -.001 (-.010,.007)
(12) Specialty pharmacies 013 (.003,.023) .035 (.017,.053) .005 (-.006,.015)

(13) Non-specialty pharmacies 028 (.017,.039) .019 (-.003,.040) .030 (.018,.042)

Notes: Table reports results from supplemental analyses of the association between minimum
medical loss ratio (MLR) implementation and prices paid to affiliated pharmacies, across all drugs.
Model (1) is the main specification as in Main Text Table 2. Model (2) restricts the sample to drugs
and plan—pharmacies observed in all periods. Model (3) excludes Kaiser plans. Model (4) defines
drugs by combinations of 9-digit NDCs and indicators for 90-day supply. Model (5) weights re-
gressions by days supplied. Model (6) defines prices as costs per quantity rather than costs per
days supplied. Model (7) includes all outliers. Models (8) and (9) revise the plan identifier across
both MA-PD and PDP plans to be the Contract ID and Contract ID-Plan ID respectively. Models
(10) and (11) restrict the sample to MA-PD and PDP plans, respectively. Models (12) and (13)
restrict the sample to specialty and non-specialty pharmacies, respectively. Abbreviations: Medi-
care Advantage-Prescription Drug (MA-PD), Stand-alone Prescription Drug Plan (PDP), National
Drug Code (NDC), Confidence Interval (CI).




D Analysis of patient liabilities

We empirically evaluated the impact of minimum MLR implementation on patient liabili-
ties for all benefit phases, excluding the deductible phase, using a difference-in-differences de-
sign. For each claim, we estimated the total patient liability as the sum of patient out-of-pocket
payments and payments made on behalf of patients by the low-income subsidy program and
third-party payments, per guidance provided by CMS (ResDAC, n.d.). We excluded claims that
straddled multiple phases or where benefit phase was missing. We then estimated for each drug,
plan, pharmacy, year, and benefit phase (initial coverage, coverage gap, and catastrophic phase)
the total patient liability per days supplied.

We applied parallel exclusions to those used in our main text. Specifically, within NDC, year,
and benefit phase, we excluded outliers above the 99th or below the 1st percentile. We limited
to claims associated with UnitedHealthcare, Humana, CVS, Express Scripts, Cigna, Aetna, and
Kaiser. We excluded pharmacies that changed ownership and plans that changed ownership
within the seven firms. We limited to drugs and plan-pharmacies that appeared in at least one
year before and after 2013, and we limited to plans with MLR data reported in 2014. Finally,
we performed a series of sensitivity analyses parallel to those presented in Appendix AS - A8
related to changes in prices associated with minimum MLR regulation implementation.

We then estimated equations Al and A2 overall and stratified for plans above and below 90%

MLR in 2014.

Patient Liability;ppn = Ypn + Eibne + Z Til(year; —2014 = j)«VI,, + Eibpnt (A1)
je(_473)

PatientLiabilityippn = Ypn + Sipne + 0 % VIpp % post; + Eippnr (A2)

Here, PatientLiability;pp,, 18 the total patient liability per day supplied for drug i, in benefit
phase b, filled at pharmacy p, paid for by plan n, and in year ¢, &y, are drug-plan-benefit

phase-year fixed effects, y,, are plan-pharmacy fixed effects, V1,, is an indicator for whether
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pharmacy p is affiliated with plan n, and post; is an indicator for whether the observation occurs
between 2014-2016. We did not log outcomes for this analysis to accommodate approximately
8% of claims that had no patient liability. Estimation of A2 excludes observations in 2013
due to potential anticipatory effects, and standard errors are clustered by plan-pharmacy. The
coefficients 7; and 0 thus capture the change in patient liabilities at a plans’ affiliated versus
unaffiliated pharmacies relative to the baseline period.

Results of this analysis are presented in Figure A2 and Table A9. As is clear from visual
inspection of Figure A2, there is no discontinuous increase in out-of-pocket costs associated
with MLR implementation overall or for plans with MLRs below 90% in 2014. Table A9 further
illustrates that across several specifications, simple difference-in-difference estimates are not
stronger for plans with MLRs below versus above 90% in most specifications. Thus, our main
text conservatively assumes that MLLR implementation did not increase patient liabilities outside

the deductible phase.
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Figure A2: Differential annual increases in patient liabilities at plans’ affiliated

pharmacies
Panel A. Across all plans
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Note: Figure includes difference-in-differences estimates illustrating increases in patient liabilities at
plans’ affiliated pharmacies relative to unaffiliated pharmacies relative to baseline differences in 2012.
Estimates are derived from estimation of equation Al. Panel A includes all plans in sample and Panel B

stratifies analysis for plans above and below an MLR of 90% in 2014.



19

Table A9: Association between minimum MLR implementation and patient liabilities at
affiliated pharmacies, across all drugs

All plans Below 90% MLR  Above 90% MLR
Est.  95%CI  Est. 95% CI Est. 95% CI

(1) Main specification 013 (.008, .018) .006 (-.001,.013) .019 (.013,.025)
(2) Fully balanced sample of .009 (.004, .014) .000 (-.007,.007) .017 (.010,.024)
drugs and plan—pharmacies
(3) Excluding Kaiser plans 033 (.028,.038) .035 (.028,.041) .031 (.024,.038)
(4) Drugs defined by NDC-90 020 (.015,.025) .017 (.010,.025) .021 (.014,.028)
day supply combinations
(5) Regression weighted by
days supplied .004 (.001,.008) .003 (-.002,.008) .006 (.001,.011)
(6) Price defined as costs per .005 (-.002,.012) .020 (.008,.033) -.007 (-.016,.003)
quantity
(7) Including all outliers 017 (011, .022) .006 (-.001,.013) .025 (.018,.032)
(8) Using contract ID as
plan identifier 030 (.024,.037) .035 (.026,.044) .027 (.018,.037)
(9) Using contract ID—plan ID as
plan identifier 031 (.026,.036) .030 (.025,.035) .032 (.024,.039)

Notes: Table reports results from supplemental analyses of the association between minimum
medical loss ratio (MLR) implementation and prices paid to affiliated pharmacies, across all drugs.
Model (1) is the main specification as in Main Text Table 2. Model (2) restricts the sample to drugs
and plan—pharmacies observed in all periods. Model (3) excludes Kaiser plans. Model (4) defines
drugs by combinations of 9-digit NDCs and indicators for 90-day supply. Model (5) weights
regressions by days supplied. Model (6) defines prices as costs per quantity rather than costs
per days supplied. Model (7) includes all outliers. Models (8) and (9) revise the plan identifier
across both MA-PD and PDP plans to be the Contract ID and Contract ID-Plan ID respectively.
Abbreviations: Medicare Advantage-Prescription Drug (MA-PD), Stand-alone Prescription Drug
Plan (PDP), National Drug Code (NDC), Confidence Interval (CI).



Figure A3: Share of mail-order claims at affiliated pharmacies (2014)
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