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1. Introduction

The Medicare Modernization Act (MMA) of 2003 estiahked prescription drug benefits for
Medicare beneficiaries through Medicare Part De THugislation tasked the private-sector with a
substantial role, not unlike that played by Medichealth maintenance organizations (HMQO'’s).
The federal government prescribes a standard PlaenBfit package and provides premium
subsidies for Medicare beneficiaries. Private iesicompete among themselves to design,
price, and administer insurance policies that ateast actuarially equivalent to this prescribed
package.

Much of the existing literature has focused onngiping the success or failure of private
firms in efficiently disseminating drug insuranceMedicare beneficiaries. There exists general
consensus that the private-sector has improvedmiatiaccess to drug coverage, while lowering
drug prices (Lichtenberg and Sun, 2007; DugganSuudt Morton, 2008; Ketcham and Simon,
2008; Yin et al., 2008). Specifically, Duggan &ubtt-Morton (2008) observe that Part D
lowers aggregate prices by providing previouslyngared seniors with Part D insurance,
through which they benefit from the lower pricesiéable to large private insurers.

The behavioral response of large private buyelsigs the program with an additional
and unique capacity to project its effeloesyondthe confines of the Part D population. The
MMA dramatically increased the number of Medicaeméficiaries with prescription drug
coverage and injected new customers into the inserenarket. Since this increase was
absorbed primarily by existing insurance firms, netv entrants, the MMA generally increased
the enrolled population in each firm. If growthtotal enrollment—that is, buyer size—provides
private payers with more bargaining power in tiggineral pricing negotiations, the program
may allow insurers to capture additional rents ehdif of patients who are insured privately
outside the Part D program. These include bothidéeed and non-Medicare aged individuals
enrolled in commercial plans of insurers that pgytte in Medicare Part D.

More generally, this hypothesis suggests the pibisgitf external effects from policies
that publicly subsidize private health insurancenmums. While Medicare Part D ended up
covering much less than half the Medicare poputaiits effects may have been seen in even the

non-Medicare population. Similarly, the recentgzage of the Patient Protection and Affordable



Care Act (PPACA) extends premium subsidies to mangsured Americans, but its effects on
prices may yet extend well beyond the 45 milliomsared.

In the pharmaceutical context, the presence ardddithis external effect depends on the
structure and terms of the negotiations among gayesnufacturers, and pharmacies.
Bargaining plays a major role in the pharmaceuticatket, where oligopolistic insurers
negotiate with oligopolistic pharmacies over thiegs of drugs produced by both competitive
and monopolistic manufacturers. The upstream amahstream prices of drugs are determined
by bilateral negotiations among these various @syrtvho do not simply name a uniform linear
price. Rather, prices are negotiated firm-by-fand drug-by-drug. Conventional wisdom holds
that increases in insurers’ enroliment empower tteeextract lower prices from drug
manufacturers and retail pharmacies, since theréatb come to terms with a larger insurer leads
to larger losses of volume. Even so, the impatiuyer size on upstream price negotiations is
theoretically ambiguous (Stole and Zwiebel, 1996ip& and Snyder 1999).The direction of
the buyer size effect must be quantified empincadlorder to assess the implications for the
distribution of rents external to the Part D market

We present empirical analyses designed to quathtfympact of Part D enrollment on
prices and profiteutsidethe Part D market. The analysis relies on claiata from a large
national retail pharmacy chain that reports thggmces negotiated between the pharmacy and
every insurer with whom it contracts. An attraetfeature of our approach is the absence of ex
post rebates in agreements between pharmaciessuneiis, making negotiated pharmacy prices
readily observable and transparéniloreover, economic theory allows us to draw datilie

inferences for manufacturer profits from informati@bout payer and retail pharmacy profits.

! In the simplest case where buyer and seller piurfittions are linear in buyer size, the outsidgopfor
each side in the Nash game is zero. Non-cooperptaoalizes the buyer and seller identically. Hetttoe solution
to the game is invariant to buyer size. A largethtcal literature offers a variety of explanatsdor why buyer
size has an ambiguous effect on upstream negetiatiRecent work includes Stole and Zwiebel (19@&jpty and
Snyder (1999), and Raskovich (2003) who specifycawity conditions of the supplier’s surplus functio order
for larger buyers to extract larger rents in bilat@egotiations. Conditions in dynamic settingvinich bargaining
take place over repeated negotiations are stugi&hipder (1996).

2 Negotiations between insurers and pharmaceuticas foffer a second setting in which to test how
insurer market power affects bargaining outcomesvéver, insurer-manufacturer negotiations typicadiolve
complex pricing arrangements that include upfraitipg terms, or ex post rebates contingent on mawand other
factors (Levy, 1999). And despite the policy imjparce of evaluating the rebates negotiated by naatwrers, the
Centers for Medicare and Medicaid Services (CMS)grascribed the release of this data, which andasiy
unavailable from private data vendors. It is tHifcult to measure directly the effect of markswer on price
negotiations with manufacturers.



This strategy for indirect inference is valuablechuse net prices received by manufacturers are
almost never observed by researchers.

We find that insurers with larger enrollment in@es are able to negotiate lower retail
drug prices. Enrolling an additional 100,000 Patiddeficiaries enables an insurer to negotiate
2.1-percent lower prices for seniors, and 1.6-pdrimaver prices for non-seniors, who are
enrolled in commercial plans of insurers that gadicipate in Medicare Part D. Consistent with
economic theory, the vast majority of these reaunstioccur for generic drugs and branded drugs
that face therapeutic competition. Theory alsassts that these gains should be accompanied
by improved payer bargaining power in rebate negiotis with drug manufacturers. Since our
estimates omit these, they serve as a lower bauritié effect of enroliment aiotal drug costs.

The magnitude of this external effect is substhntizven the observed change in
enrollment of insurers participating in Part D, fregram lowered retail prices for their non-Part
D non-elderly enrollees by 5.8%, and for their iart D elderly enrollees by 8.5%. These
savings amount to $3bn per year. If passed ontleas, they would be almost equal to the size
of the total cost-savings enjoyed by Part D eneslie@ho lacked any previous drug coverage. If
the additional rents are retained primarily byitieurer — as may be suggested by the research
demonstrating limited competition in the commeraiglurance market (Dafny, 2008) — these
price reductions represent a greater than 20%asert an insurer’s profits on commercial
prescription drug coverage.

The paper proceeds as follows: Section 2 discubsdgIMA, features of the drug
market, and presents a simple Nash-bargaining ntbdetescribes how enroliment may impact
profits for all parties. Section 3 lays out the @mcpl strategy for estimating how enrollment
affects pharmacy profits and prices as a conseguefnasurer enrollment increases due to Part
D. Section 4 reports results of the empirical aseady In Section 5, we decompose the effect of
Part D on total prescription drug expenditure réidms into internal and external effects.

Section 6 concludes.

2. Model of the Medicare Part D Prescription Drug Market
2.1 Background on the Pharmaceutical Market and the MMA

Medicare outpatient prescription drug coverage @gsablished by the 2003 Medicare
Modernization Act (MMA) through the creation of tRart D drug benefit. The federal subsidies
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required to finance the program are significanti have led to recent work examining how the
program has impacted pharmaceutical profitabikirafk and Newhouse, 2008; Friedman
2009). The high public cost of the MMA, and conseorer its impact on Medicare’s long-term
sustainability, have drawn attention to the Medéd@art D drug purchasing model.

Under the MMA, the government contracts with prévatsurers to administer drug plans.
As a consequence, the responsibility of negotigtimgmacy drug prices and manufacturer
rebates is left up to individual private insuréfee purchasing model is summarized in Figure 1.
The black lines follow the flow of drugs; the datténes follow cash transfers and
reimbursements. From the perspective of drug matwiers, revenues are earned by selling
drugs to wholesalers or directly to retail pharreaat a price negotiated between each retailer
and each manufacturer. Manufacturers also negohtdes to insurers (private insurers,
government agencies and PBMs) in exchange forsiatuor preferential tiering of their drugs
in the formularies of insurers. Rebates are netgatian one-on-one settings between individual
insurers and manufacturers.

Similarly, pharmacies negotiate with individualumnsrs over the amount they are to be
paid when they dispense prescriptions for an imsuesrollees. These negotiations are also done
in a bilateral, take-it-or-leave-it, manner. Hove thegotiated payment to the pharmacy is then
split between enrollee and insurer depends ongeeific premium, copayment and deductible
architecture of the enrollee’s insurance plan.

In principle, Part D insurers are supposed to natgpmanufacturer rebates for Part D
enrollees in a separate and “firewalled” manndmis Beparation is supposed to limit the
relationship between Part D and commercial lingsusiness within the same insurer. In
practice, however, an insurer with more Part D keee may possess mate factonegotiating
leverage in all transactions. Moreover, no firevexiists for pharmacy retail price negotiations.
Changes in retail prices directly impact insured gharmacy profits. They may also indirectly
impact manufacturer profits, because they deterthe&uantity of surplus available for
pharmacies and manufacturers to share. This rtd¥féect on manufacturer profits will obtain

even if the rebate firewall is respected.



2.2 Overview of Theoretical Model

Arguments for the possible impact of firm size @gatiations with suppliers have been posited
since Galbraith (1952), and studied more formatlyeicent theoretical and empirical wdrk

the pharmaceutical industry, where the distributbbrents between manufacturers, retalil
pharmacies, insurers and enrollees has implicafmmisealth care costs, insurance coverage, and
incentives to innovate, changes to the bargainowgep of insurers can have a variety of impacts
that have not been widely studiéd.

We present a simple and conventional model of N@sgaining, similar in form and
spirit to Chipty and Snyder (1999). We considécgnegotiations between a retailer and
buyers, as modeled by Chipty and Snyder. In additiee include an upstream manufacturer
who negotiates directly with the retailer and ehalier. The three-way Nash-bargaining model
demonstrates three points.

First, buyer size has an ambiguous effect on tigetreions over rents shared by the
manufacturer and buyer. The negotiating leveragmefside depends on the surplus it generates
for its trading partners. If larger buyers generabre surplus per unit for their partners, they
will receive better prices, and vice-versa. Foityahe effects of buyer size on unit surplus
depend on the curvature of the supplier's surplastion—a general result derived in previous
studies (Stole and Zweibel, 1996; Chipty and Snyti@99). If the seller’s surplus function is
convex in quantity, a larger inframarginal buyengetes less surplus per unit sold than would

be generated by a smaller inframarginal buyer.

¥ Among many theoretical studies on the topic, rewenk includes Stole and Zwiebel (1996), Brookslet
(1997), Chipty and Snyder (1999), and Raskovicl®80who specify concavity conditions that the digr{s
surplus function must satisfy in order for large/éns to extract rents. Snyder (1996) studies #sige in dynamic
settings. In the health literature, Sorenson (2@803jies the extent to which insurers’ ability kzlede hospitals
affect negotiated hospital (supplier) prices. lis faper, we estimate how bargaining power changiésthesizeof
the buyer, holding constant its ability to stesnitarket. Indeed, consistent with Sorenson, ourefregygests that
buyer size affects bargaining power only when tingeb has some ability to steer its share acrosglisnp. We then
explicitly test a model in which buyer size carheitaugment or diminish the impact of threats d#oek exclusion
on negotiated prices in the pharmaceutical industry

* The health care literature has primarily focusedow characteristics of providers affect negatiasi
with downstream payers (Town and Vistnes 1999).eMecently, Ho (2009) studies how hospital perforogaand
provider network structure affect bargaining outesrwith downstream payers. In the pharmaceuticlaisity, the
complex market structure and paucity of negotigtiéck data makes these issues difficult to studgeRtions
include Ellison and Snyder (2008), who examinegktent to which larger pharmacies extract rentsifro
wholesalers on purchases of generic antibioticat bhyer size may differentially affect price negtibns across
drugs of varying substitutability is a hypothesis tgst in the context of negotiations by nearlyrgWart D insurer,
over the price of each of the top 1000 selling druingthis market.



Second, the manufacturer extracts all the rentases where it has all the market power.
Hence, any increase in buyer size will have nocefba the surplus accruing to buyers or
retailers. All downstream parties earn zero proBisnded drugs that face no therapeutic
substitutes may exemplify such cases.

Third, in cases where all sides have some degrbarghining power, the changes in the
profits of different players are positively corrteld with external shocks that affect both. Among
other things, this means that increases in theddiaa insurer will have qualitatively similar
effects on the profits of pharmacies and manufacsurThis property allows us to draw
qualitative inferences about changes in the préfitsnanufacturers, given information on
pharmacy profits. This is important, because mactufer profits are unobserved.

All three qualitative implications obtain evenlifet Part D firewall necessitates parallel
and independent sets of rebate negotiations. Rlegarof how insurers negotiate with
manufacturers, a change in insurer size will implaetsurplus flowing to pharmacies; this
surplus is ultimately shared with manufacturerbisTreates a positive relationship between
pharmacy and manufacturer profits that goes beyjlomdebate negotiation. For this reason, it is
simpler to develop the bargaining model withoutcsiyeng particular assumptions about the

firewall between the Part D and non-Part D markets.

2.3 Correlated Profits and Mark-ups

A monopolistic manufacturer with varying degreesnairket power bargains with a
monopolistic pharmacy to set the upstream pricdrofs. Downstream, the pharmacy bargains

with a set of insurers. For a given drug, pharnm@aoyit consists of payments received fram

payers,Zri , het of the lump-sum transfdr, payable by the pharmacy to the manufacturer, for
i=1

sale ofQ units of a given drug. In general, the paymerilisdepend on the total quantity
provided. In addition, the pharmacy may deriveeotbenefits from sellin@) units of drugs.

For instance, drug sales may drive traffic to S@ed produce sales of other merchandise. The

net return to such activity is represented®¥Q) . In sum, pharmacy profits are given by

GQ+Yn(@-T.



Profits of the manufacturer are given ISyLZri (Q)-C(Q), whereT is the lump-sum

i=1
pharmacy transferz r.(Q) the total lump-sum rebates paid to insurers ametion of
i=1
aggregate quantity, and(Q) the cost of manufacturing and selling the drug.
The outcome of the bilateral negotiation betweenmttanufacturer and the pharmacy maximizes

the Nash product:

=y

n 4 n 1
1) max, [T —Zl‘,ri Q) —C(Q)J [G(Q) +Z;,T Q) —Tj
The exponeniy captures the bargaining power of the manufactareegotiations over lump-
sum transfers for a particular drug. It can bermteted as the share of incremental surplus
appropriated by the manufactuPeFhe polar casg =1 is one of complete manufacturer market
power, where it sells a drug that faces no compatitom either perfect or imperfect within-
therapeutic class substitutes. The opposite gas® obtains when the manufacturer produces a

drug (e.g., a generic) that faces competition fpmrfect substitutes. This problem has the first-

order conditions:

C@+YIQ=CQ@+Y1Q
(2) i=1 i=1 ) )
T=)6(Q+A-NCQ)+A- N1 +737 Q)

Substituting the expression for the equilibrium pphacy transfer into the two surplus functions
gives expressions for the profits of the manufastand pharmacy, as a function of aggregate

guantity:

5 This parameter is the focus of Ellison and Sny#@08) who show empirically that the wholesale @€ an
antibiotic negotiated by manufacturers and pharesadepends on the substitutability of that antibiénother way to capture
bargaining power in this negotiation is to explicinodel the pharmacy’s threat point in the expssf its surplus. The threat
of non-cooperation comes from a) the legal righthefpharmacy to steer demand away from one dragherapeutic equivalent
drug; and b) the pharmacy’s discretion over cagyrgiven drug at the risk of losing customersampeting pharmacies.
Modeling bargaining power in this way generatesstéime qualitative results for correlated mark-ugpbthe impact of increased
insurer size as when modeled by Nash exponentuiatien (1). Similarly, exponents in the Nash pridiould be included to
capture varying degrees of bargaining power imibgotiation between manufacture and insurers.teoptrrposes of this
model, we can capture market power of a manufacthreugh the manufacturer-pharmacy negotiaticdhpaigh it is trivial to
add Nash exponents in the manufacturer-insurertiadign as well.



M,(Q= t{G(Q) —CQ-Yr@+3r (Q)j
(3) i=1 i=1
M,(Q = (- y)[G(Q) ~CQ-2n@Q+2r, (Q)J .

These expressions illustrate two important poifisst, changes in pharmacy prof{ts ,) are
correlated with manufacturer profi¢sl,,). Note that from equation 3, a literal interprietatof
the model would suggest that any changedgnprofitswill be identical for both the
manufacturer and the retail pharmacy. Secondntrd&et power of the pharmauis-a-visthe
manufacturer plays an important role in determiringsize of any impact on pharmacy
markups. When pharmacies have little market powbkatis, wherl - y is small—a given
change in total upstream surplus will have a smattpact on their profits. We find evidence
for both these results in our empirical analysis.

2.4 Downstream Negotiation and the Impact of Insurer Enoliment Size

Based on the solution to the upstream bargainioglem, the pharmacy bargains
simultaneously downstream with each paiyeiThe outcome of each negotiation is a quantity
and lump-sum transfe(g ,7,). Under the Nash framework, each payer believaisathother
payers are playing optimally, and that it is thegieal payer in the negotiatiofisThe solution
to the negotiation maximizes the product of payeplsis and the incremental profits to the
pharmacy of contracting with the payer. Basedheneixpression fof1,(Q) from above, this

can be written as:

@
[G(qi +qu)_c(qi +Zq?)_(ri +er)+(l'i +ZT?)j_

max, .| @=) " " " m (U(Qi)_ri +ri)
e -eFa -3 21

This problem has the following first-order conditso

® One could enrich this model by specifying it aeatensive-form game in which there is a set of
probabilities that other players’ negotiations lrdawn. Chipty and Snyder (1999) note that thehNaergaining
approach leads to a limiting perfect Bayesian dgyitiim of the extensive-form game, in which thelgbility of
breakdown approaches zero. Practically speakivgiNash framework is both simple and likely reldvarthe
pharmaceutical context, where negotiations raredpak down entirely between the players.



u'(g)=-G'(q +ZQ?)+C'(Qi +Zq*j)

j#i j#i

(5)
(Ti - ri)z%l:U(qi) _[G(qi +ZCI?) _G(ZQ§)j+{C(qi +Zq’;) —C(ij)ﬂ

j#i j#i j#i j#i
The manufacturer bargains separately but simultasigavith each payerr. The outcome of
each negotiation is a quantity and lump-sum relafer, ) . It is straightforward to show that

this problem has first-order conditions identi@athiose in the pharmacy-payer negotiation,

implying that separate expressions for equilibripnand r, cannot be derived.

There are a number of ways to conceptualize aeaserin enroliment for a firm. To

economize on notation, we implement it as an amadgian of two existing payersy andi.’
The total gross surplus earned by this combineémiayequal tov(q™ +q') = u(g™) +u(ay),
while the total tariff paid by the merged payedénoted as,,, and the rebate received by the
merged payer denoted gs. The linearity in the combined payer’s gross susglinction

implies that enrolling in a larger insurer confasbenefit to an insured, above and beyond any

resulting impacts on quantity. The combined pdnggains with the pharmacy according to:

(G(qim-'-q'r‘n-'- qun*)_c(qim"'q;n"' qum*)_(rih + erm)"'(rih + Zrlm)j_

j#i,h j#i,h j#i,h j#i,h
max
(6) Gi»0n . Tin - - m -
G2 am)-C(Xa)- D"+ DT
j#i,h j#ih j#ih j#ih

(U(Qim) +u(gy) -1, + rih)

This problem has the first-order conditions:

u(gM) =u(gn) =C'(g"+qr+ > a")-G'(q"+ay + > q]")

j#ih j#ih

(7 = 1) = ;{u(q{”) +u(gy) -(G(q{“ +op +>.q") -G, q}”‘)J +[C(q{“ +op +y.d") -C(Zq?‘*)ﬂ

j# j# j# j#

(7)

The impact of the merger on the division of restambiguous. The net price paid by payers

strictly falls if C(Q) —G(Q) is strictly convex inQ . This result resembles the convexity

condition derived by Chipty and Snyder (1999) ia tontext of a single seller.

" The analysis can easily be adapted to the caseim§ured consumers joining an insurer, but attss of
some additional notation.



For all payersk, the first-order conditions fog' are identical to the corresponding

conditions forg; . Therefore, it follows that," = q;, for all k. This allows us to suppress the

superscripts on the quantity variables for the oéshis section. For convenience, define
J(Q) =C(Q) -G(Q). Exploiting this result, we can write the follovg:

(Tih —f )_[(Ti _ri)+(rh - rh)]:

8
© SBQ@-3Q-a-a)l-[0@-3@-1)+(@-IQ-a)h

The expression above is strictly negativd ifis strictly convex.

This result has a number of corollaries, which enellear the theoretical ambiguity of this
prediction. First, increased payer size lowersgwiif G is strictly concave, an@ is weakly
convex. Alternatively, ifG andC are linear, size increase has no impact on prieeglly, if
J is strictly concave—e.g., due to increasing retumthe manufacture of pharmaceuticals—
increased payer size actually leads to higher ne¢ppaid by insurers. The effects of buyer size
on prices may be non-monotonic and depend on thattue of the surplus functions at the
margin. These results are analogous to the conditierived by Chipty and Snyder (1999) for

the single seller model.

3. Data and Empirical Strategy

We empirically examine the impact of insurer enmaht on pharmacy prices and profits, along
with insurer premiums. These findings, couplechwiite theoretical insights from above, are
used to draw quantitative and qualitative infersralgout the distribution of rents among

manufacturers, pharmacies, insurers, Part D ee)lEnd commercial enrollees.

3.1 Data

Data on prescription drug utilization and expenditucome from a national retail pharmacy
chain. As of January 1, 2006, when Medicare PamaB implemented, the pharmacy chain had
retail presence in 45 US states; and prescripfied at its pharmacies account for
approximately one-fourth of the US prescription kedr

We obtained all pharmacy claims for a five pergantilom sample of unique pharmacy
customers over the age of 60. For these individuwasobtained data on claims for every
prescription filled at the chain between Septenih@004 and April 31, 2007. Each claim
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reports the National Drug Code (NDC) of the predawn filled, its therapeutic class, pill
guantity, number of treatment days, and date dsgekridentification of the third-party payer,
out-of-pocket and third-party payer expendituresl he address of the pharmacy where the
claim took place. The claims data also containrmfttion on subjects’ demographic
characteristics (date of birth, sex, language peefs=, and zip code of residence).

The pharmacy claims data report drug utilizaticat ik largely consistent with that
reported in the Medical Expenditure Panel Survef£R8) for the same period. Table 1 lists the
top 25 drugs by pharmacy revenues utilized by sertietween 2004 and 2006. The
corresponding rank among drugs utilized by seniotee MEPS between 2004 and 2005 is also
reported. The drug ranking in the pharmacy clarmaskis the MEPS rankings closely. Notable
exceptions in the MEPS are listed in the table s\0fbese tend to be physician-administered
drugs and are thus under-represented in out-pa&ait pharmacy claims.

With these data, we are able to determine the priegs negotiated between the
pharmacy and each insurer for every drug that appedhe claims. Negotiated pharmacy
profits vary considerably across insurers and aogdoggs. Figure 2a shows the distribution of
average pharmacy profits per prescription for &giwnsurer and drug NDC code. The
distribution of profits earned on generic drugsvsrywhere to the right of the profit distribution
for branded drugs. The mean profit on a generig grescription is $2.25 highep € 0.001)
than that on a branded drug. This fact is condistéh greater surplus accruing to pharmacies
when manufacturers have less market power, anarieplarly striking given the much lower
total prices of generic drugs.

A more subtle implication of manufacturer marketveo concerns the variance in profits
within a drug, but across insurers. As an examplesn manufacturers hold all the market
power, economic profits for pharmacies (and payeipe uniformly zero, and with zero
variance. If not, pharmacy profits will vary deplerg on the pharmacy’s negotiating leverage
against a payer. This prediction about variand®ise out in Figure 2b, which depicts how the
dispersion of pharmacy profits across insurersegaoy drug. The empirical analysis examines
whether differences in enrollment growth acrossiiess helps explains variation in negotiated
drug prices.

Our database contains most large insurers thatipate in Medicare Part D. In general,

there are only two reasons why a Part D insurerdvoat appear in our claims database: (1) the
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pharmacy did not contract with the insurer; orq2ims from the insurer are not sampled from
the full pharmacy claims. Both these reasons sstgbat smaller insurers are less likely to
appear in the claims data. Table 2 shows thelaigion of Part D insurers represented in our
sample of pharmacy claims according to their 2081 P enrollment. In total, 86 Part D

insurers appear in the claims data. While thishisiudes insurers that offer Part D Plan (PDP),
Medicare Advantage plans, or demonstration plamsanalysis is eventually restricted to the set
of insurers that offer at least one PDP. The cokiparse the insurer universe by Part D
enroliment. Note that the distribution of Part Da@hment by insurer is highly skewed. For
instance, the median Part D insurer enrolls less 6400 Part D seniors, while thé"90
percentile Part D insurer has more than 20-timeatgr Part D enrollment.

Data on enrollment, premiums and benefit desigriPtot D and Medicare Advantage
plans come from the Centers for Medicare and Médii8arvices (CMS). Plan-level information
also identifies the sponsoring insurance firm,tad enrollment can be aggregated to the insurer.
Premium information is published annually, and esponds to end-of-year open-enrollment
premium pricing for coverage beginning the follogiiyear. Enroliment and Part D Landscape

files are publicly available on the CMS website.

3.2 Empirical Strategy

3.2.1 Insurer’s Drug Cost Equation
To test how enrollment affects prices and profits,exploit the introduction of Part D, which

brought about nearly 25 million new insured indivadk to the rolls of existing insurers. We test
whether insurers that experienced greater enrollimereases negotiated lower pharmacy drug
prices. Since enrollment changes may be drivemmpserved changes in cost or bargaining
leverage, we use geographic variation in insureaition to generate plausibly exogenous
variation in their exposure to Part D enrollees.

Ideally, we would like to estimate hawtal insurer enroliment affects negotiated
pharmacy drug prices. However, data on insuretal fiwescription drug enrollees are not

available® We do, however, have Part D enrollment data f@Ms. Therefore, we model the

8 Data on insurergbtal medicalinsurance enroliment are available from severatess. For instance,
TheStreet.com (and previously Weiss Ratings), tegrmoliment, network size, assets and incomeyeryemedical
underwriter annually. However, enrollment in dragurance—the relevant measure of buyer size fagy price
negotiations—is not reported separately. Furthaglenent of prescription benefits managers (PBids)ot
reported by these publishers.
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impact of new Part D enrollment on changes in riatgt prices. Unobserved changes in
commercial enrollment appear in the error termrré&ation with Part D enrollment could create

a potential errors-in-variables problem, discudsadw.

Framework
We estimate the following cost equation in firdtetiences:
(9) Aln(pricg, ;) = a + SAENroliment, +)AX,; + &,

The dependent variable is the percent change itotherice per pill over all prescriptions of
drugd filled by enrollees of insurdr between periott1 andt.” We define periods to be a half-
year in length, where the second half of 2005 eshifise year in each specification. Both the first
and second halves of 2006 are used as the posbhaplementation comparison period in
order to investigate the timing of any effect of@iment on bargaining. Negotiated prices in the
second half of 2004 are compared to prices ineleersd half of 2005 in our falsification tests, to
assess whether there are any pre-existing treatisnilght contaminate our estimation. The key
independent variable is the set of changes in getiner’'s Part D enrollment due to the
implementation of Medicare Part D in 2006. This/es as a proxy for changes in its total
enroliment.

The vector of covariate¥, include a measure of each insurer’'s exposurego t
pharmacy® and the average wholesale price of the dfudpte that the first-difference
specification necessarily differences out time-neuat drug, insurer, and market-level
characteristics. Use of enrollment changes, rdttar log changes, generates a semi-elasticity

estimate that captures the average effect of eneoll increases on negotiated prices across

° Price negotiations for drugs between insurerspiradmacies are conducted at the national levetéien
this study is conducted at the insurer-drug leivea previous version of this paper, we condudedanalysis at the
insurer-drug-state level in order to capture sldjfferences in factor costs (and hence, prices)sacstates. These
differences are negligible and are averaged-othtdrinsurer-drug-state analysis. Indeed, condu¢tiaganalysis at
the disaggregated level yields nearly identicalltsgo those reported here. Also, while “pills” yn@present larger
or smaller units of treatment, our study of charigebe log unit price eliminates the need for ¢stent units across
drugs.

% Theory suggests that greater exposure to the gitarmay affect market power in bilateral negotiasio
Each insurer’s exposure to the pharmacy is caledlas the weighted average of the pharmacy’s mahket in
markets where the insurer is present, where mar&ights reflect that each market’s contributiothie insurer’s
total commercial business. Data on pharmacy matiate was obtained from the Chain Store Guide,wg@ports
annual sales and store counts of all pharmacita éind by-chain) for local geographies in the %2005
through 2008.

' We also include a measure of average numberlefgald per prescription for a given drdgnd insurer
i. Recall that the dependent variable is the prazepfil averaged over all prescriptions observedanh cell. Given
that prescriptions contain any number of pillss timeasure controls for changes in the average nuwfipéls per
prescription in each cell over time, which may effaverage price per pill through bulk-rate pricing
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insurers of all sizes. Throughout the analysisaliev for nonlinear enrollment effects, as the
theory makes no clear predictions about functiémah. For ease of notation, however, we
write down models for the simpler, linear case.

It is worth reiterating that the enroliment elasyi captures the change in the price paid
to the pharmacy, and not literally the change enghice paid by the insurer, in response to
enrollment changes. However, Nash-bargaining betywbarmacy and manufacturer induces
correlation between the changes in pharmacy andiiaetarerprofits that result from changes

in insurer bargaining power.

Approach to Identification
A key concern in estimating equation (9) is theeptil endogeneity of changes in enrollment to

changes in negotiated drug prices. These pricessept the marginal cost of drug utilization to
enrollees in the deductible and in any coverage gag serve as the base drug price in co-
insurance corridors. Consequently, enrollment negpond directly to pharmacy drug prices, a
behavior that would big& away from zero. Recent studies, however, suggasthils bias is
unlikely to be large. Seniors’ Part D plan choioéien do not adequately account for the
marginal cost of drug utilization; instead, seniappear to weight plan premiums and non-
monetary plan characteristics such as brand naaelyy\@hen choosing plans (Kling et al,
2008; Abaluck and Gruber, 2009). More threatensnte possibility that lower drug costs filter
down as lower Part D plan premiums, which may eragellarger Part D enroliment. This
possibility would result in estimates gfthat are biased away from zero. However, note that
premiums are set in the month of Jphecedingthe coverage year. Hence, while variation in
premiums may reflect level differences in negotladeug costs across insurers, bias occurs only
if premium variation reflects differencesanticipated changes negotiated drug prices for the
following year—a mechanism for which we find litéeidence.

Alternatively, sicker patients (and hence, thosth\greater expenditure risk) may be
more sensitive to the marginal cost of drugs. Ageeselection into plans with low marginal cost
of drugs may lead to higher premiums and lowed tteollment, resulting in a downward bias
in the estimate gf;. Finally, as mentioned earlier, we do not obsehanges in insurers’ total
enrollment; we only observe changes in their Pagnidliment. Correlation between Part D

enrollment and commercial enroliment changes msy lailas our estimate gf.
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To address these potential sources of bias, weeimmgaht an instrumental variables
strategy that exploits two predictors of insuréngtial 2006 Part D enrollment: each insurer’s
total potential Part D enrollment; and each insargure” price of coverage, a measure we call
its “quality-adjusted premium.” Intuitively, insers may find themselves to be in stronger or
weaker positions to capture Part D enrollees, pwagla function of their geographic presence
several years prior to the implementation of Partlbis idea underlies the first instrument. In
addition, insurers may vary in their levels of e@fincy, or their desire to pursue greater or less
Part D market share, as measured by the secomudriresit™?

These two instruments imply the following first-geaequation, which precedes the cost-
enrollment equation:

AEnrollment, = y, + y,Potential Part D Enroliment

10
(10) + y,Quality adjustedPremiums, +I'X; +7,,

An insurer’'sPotential Part D Enrolimenis simply the count of seniors without private lttea
insurance in 2005 (and hence, without prescripdiag coverage) within markets (i.e. states) in
which a given insurer is present in 2005, the yeiar to Part D implementatiori. That is, we
definePotential Part D Enrollmenéas:

(11) Potential Part D Enrollment = Z(Seniorswlo PHI | -o005 A [INSUrer in mj_,4,5)

m
Since insurance is regulated at the state-levialy @rto a new state is costly. Labor and other
capacity constraints may also compound the regyldétariers. Hence, commercial
underwriting presence in a state prior to Part lifates entry into that state’s Part D market.
Indeed, among Part D insurers, there is littleedé@hce between their 2006 Part D state
penetration and their 2004 commercial presence.

Naturally, insurers with large potential Part Dahlment are on average likely to be large
insurers with national commercial presence. A pideissue with validity arises if larger

insurers are both more likely to be present in nmoagketsand more likely to experience

2 The exclusion restriction for validity of the gitgladjusted premium instrument is satisfied salas
thelevel of efficiency is uncorrelated witthangesn the prices insurers will pay for drugs. We leiply test this
hypothesis later.

13 This count includes seniors enrolled in Medicaidpto Part D implementation. While seniors eligib
for both Medicaid and Medicare received their dcogerage through state Medicaids prior to PartBytare
covered by private Part D insurers under the MMAd thus constitute a large part of the increasmioliment in
private insurance rolls as a result of Part D impatation.
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systematically different price changes. To teit lypothesis, we estimated the relationship
between firm size and changes in drug prices, poiétart D implementation. We found no
relationship between the two quantities, as detaneAppendix Table 1.

The second instrument captures pure price vaniatidhe premium, or premium
variation that is unrelated to plan generosity. cbastruct this measure of the quality-adjusted
premium, we purge observed premium data of bede$iign and plan generosity
characteristics? The result is a quality-adjusted price that mareurately reflects the effective
load on a standardized insurance policy. Spedifiche instrument is constructed from the
insurer fixed-effects in the following premium aysik run at the plan-level on Medicare Part D
plan data from 2006:

(12) In(premiums; )=a+D, . B+d +6, +&, .

p,i,m

Conceptually, the fixed-effects represent the quality-adjusted premiums charged by
insureri. We regress the log premium of planffered by insuref in marketm on plan design
characteristic),'® and indicators for each insurer. In equation (h2jrkets are demarcated by
CMS-defined region. The region indicator variallg, eliminates premium variation across
CMS markets.

A key issue for validity is whether the quality-asiied premiums are uncorrelated with
expected changes in drug prices from the time prersiare set (in mid-2005) to the time
premiums are observed in 2006. If the two werah correlated — e.g., if more efficient firms
at one point in time experience largiiangesn drug prices—the instrument would not be
exogenous with respect to changes in drug prigés.test this directly by regressing

ABasketCost;, the changes in the insurers’ negotiated costroaeket-weighted basket of drugs

14 An advantageous feature of the Part D marketas@MS defines a standard (minimum benefits)
coverage plan. The majority of Part D plans offdiggrivate insurers are either standard plarespkans that are
actuarially equivalent to the standard plan—plduas &re virtually identical to the standard deshgnyever with
small (and observable) differences in deductildespayment design and formularies. Equation (12@s#ricted to
standard and actuarially equivalent plans offeretthé samemarket, greatly reducing any source of bias due to
unobserved plan characteristics. So-called “preriplans (plans that offer greater levels of coveragt by the
insurer, but are priced higher than standard plarspmitted from estimation of equation (12). Cl&a on plan
design and premiums clearly identify plan typer{dtad, actuarially equivalent, or premium), anchgdasign. This
is in large part due to the fact that CMS reimbuoreets to private insurer for Part D coverage id teeplan type
and benefit design, which necessitates developofemtlear typology of all Part D plans in the metrk

15 Specifically, the vectob contains: the plan-level deductible for the ysarether the plan is a low
income subsidy plan; whether the plan covers gesamd branded drugs in the “coverage gap;” whetteeplan
covers generics and some branded drugs in theagegap; and whether the plan covers no drugeindherage

gap.
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between mid-year 2005 and the first half of 2006th®s; terms® We find no evidence of

correlation between these teris.

3.2.2 Insurer Enrollment and Pharmacy Profits
The impact of Part D on the profitability of comroiatly enrolled patients goes more directly to

the heart of bargaining power, since firms ultichatergain over rents, rather than prices.
Moreover, impacts on the profits of pharmacies iasdrers have a qualitatively predictable
theoretical relationship with the profits of manttiarers, as demonstrated in the theory. This
allows us to infer effects on rents flowing to @dirties involved in price negotiations.

To estimate pharmacy profits, we require data ermattguisition cost of drugs to the
pharmacy. In order to calculate pharmacy profits,astimate the pharmacy’s acquisition cost
per drug using the minimum pharmacy price negatiatgoss all insurers for a given dmlig
This methodology is similar to the minimum dependeiable estimator for the unobserved
censoring point in Tobit models (Zuehlke, 2003;$0arand Sun, 2007§.We calculate:

Cost;, =min(price, )
(13)

I_ld,f,t = priced,f,t _COSE,t
Costyis the per-pill cost of a given drubat timet. M , , is the profit per-pill earned by the

pharmacy for filling the prescription for drutfor an enrollee of insurdr We average the
profits over all prescriptions for a given drugdnsr to construct an average profit per pill over

periodt. Equation (14) estimates changes in log averagépmr pill, 1, , ,, on changes in

each insurer’s Part D enrollment:

(14) AlIn(My,,) =a+ BAEnroliment, , +)AX  ( + &y (.-

18 The basket comprises the top 1000 expenditurehtesigdrugs from the national retail pharmacy claims
data. Each drug’s weight in the basket is peggettug-specific expenditure weight estimated from 2005 and
2006 pharmacy claims.

" The coefficient estimate implies that a 10-perdeatease in plan premiums relative to the market
average for identical plans is associated with.6%thcrease in cost of the standardized basketuafs (mean
normalized cost of the drug basket is $1365). Tfectis economically small and statistically insificant. The t-
statistic on the estimated adjusted premium veagia0.85.

18 |n these models, regression parameters are cemtjsestimated when the minimum value of the
dependent variable is used as an estimate of thiesenved censoring point. While the current setisngpt a Tobit,
the motivation for the minimum dependent varialggneator is similar, particularly under the assumpthat the
estimate of the censoring point comes from an edlstatistics that converges to the true valueastmber of
groups increase (in our case, groups are the nuafldesurers).
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As in equation (9), the analysis is conductednstilifferences, which sweeps out any
time-invariant effects of each drug, insurer andkeg Potential endogeneity of enroliment is

addressed using the instrumental variables apprdiachssed earlier.

3.3 Understanding the Enrollment and Pricing Instruments

The two instrumental variables each play differetes across our sample of insurers.
Table 3 illustrates the operation of the potergraoliment instrument. The table presents data
on four insurers, approximately similar in the sioé their total commercial enrollment, and
ordered from smallest to largest in terms of conmmaéclaims expenditures, reported in column
(1). Observe, however, that their exposure tdPdae D marketplace, reported in column (2), is
not a simple function of size. Insurer A (the dest) has the greatest potential Part D exposure,
due to its heavy market penetration into statesh(sis Florida) with high elderly population
shares. Column (3) reports actual Part D enroltm@&he greatest Part D enrollment ends up
accruing to Insurer A, as the potential enrollmeaiable predicts. The ranking of actual
enrollment values tracks that of potential enrotimexcept potential enroliment fails to
distinguish between Insurers B and C, which havg senilar potential enrollment values.

There are 33 insurers in our data for which weazdaulate all the necessary
covariates? Figure 3 reports actual versus potential enrolifien32 of these 33. While
potential enrollment is not perfectly correlatedhnactual enroliment, there is a visual upward
slope to the relationship. The “noise” in the tielaship appears to come from some insurers
who stay out of the Part D market, rather thanresuwho secure far greater Part D enroliment
than predicted. This suggests that potential énesit creates option-value for insurers, which
many (but not all) exercise.

The figure excludes one insurer, Humana, whoseabetuollment of 4.5M would skew
the figure so much as to render the other poirdisiimguishable. Yet, Humana’s potential

enroliment figure of 13.85M is not substantiallytside the range of observed variation, even

19 The first-difference estimation framework outlingibve requires repeated claims for each drug-énsur
cell. 74 of the 89 Part D insurers observed incthens data have repeated claims for at leastrswerér-drug cell.
33 of these insurers offer at least one Part D (#@¥P), in addition to any plans offered througtptayer-based
retirement coverage or Medicare Advantage plan$ pEmium data are required for the constructiothef
quality-adjusted premium instrument. Hence, themaaialyses are based on claims data from the @ateri
insurers for which we have stand-alone Part D plamium data.
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though it is quite large. This appears to thre#terncredibility of the instrument, until we turm t
Figure 4.

Figure 4 shows the distribution of the qualitytesded premium variable for the 33
insurers for which this instrument can be calculafiéhe height of the bars reflects the relative
size of each “bin” in the histogram, in terms of thumber of firms. The numerical labels report
mean Part D enrollment in the bin. Recall thatgbality-adjusted premium measure is purged
of differences in plan generosity, controlling foarket fixed-effects. Therefore, this should be
taken as pure price dispersion. There appears &ordatively tight bell-shaped distribution of
the quality-adjusted premium measure.

It is clear that Humana is an outlier in this dimition. With an enrollment of 4.5M, and
a quality-adjusted premium that is fully 50% lowean its nearest competitor, it is atypical in
the degree to which it under-prices its Part D pland gained Part D enroliment. On average,
this insurer prices plan premiums at a 70-percetdint relative to the average premiums for
identical plans sold in the same market. The figdinconsistent with Humana’s widely
publicized business strategy to rapidly gain Pamd@ket share and subsequently switch
enrollees into their highly profitable Medicare raged care plans (Krasner, 2006;
BusinessWeek, 2006). Moreover, from 2006 to 268nana quadrupled its Part D premiums
from their baseline levels (Hoadley et al., 2008).the extent that other insurers engage in
similar, but perhaps less intensive, “loss-leageiting strategies, the quality-adjusted premium
instrument should capture its effect on Part D kment. In general, both instruments capture
distinct and substantive sources of plausibly erogs variation in Part D enrollment, and are
therefore included in all first stage specificaion

3.4 Specifying the Second-Stage Equation

The theoretical model does not specify the funetidorm that obtains between profits
and enroliment. In principle, a flexible specificat for insurer enroliment is preferred for the
empirical analysis. Unless the true model is nearlgxactly linear, linear approximations to it
are likely to produce misleading results, givenfdidy wide distribution of Part D enrollment
observed in the data. In the case of diminishigcts of enrollment on pharmacy profits, a

linear specification will underestimate the trueadiment elasticity.
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As an example, Humana is the single largest insuiterenrollment approximately 10
times larger than the median firm, and nearly ®etrarger than its nearest competitor. Potential
non-linearity of the enroliment effect can be sgeaphically. We calculate residuals from the
change in log drug price equation (equation 14luchiag all covariates except the key
explanatory variable: insurers’ Part D enrollméfie then plot residuals from this regression
against insurers’ Part D enrollment. Figure 5a shthvwe scatter plot of residuals against Part D
enrollment increases. If we ignore the firms wrttial numbers of Part D enrollees (as these
have little influence on a weighted regressiorgpanward-sloping relationship is visually
evident. But this relationship appears to weakéh anrollment size, particularly in light of the
rightmost observation, Humana. This observatiairagpped in Figure 5b in order to focus on the
range of enrollment increases experienced by steofghe insurer sample. The relationship is
quite close to linear for insurers with non-trivimimbers of Part D enrollees.

In light of these facts, we pursue the followingraation strategy throughout our
analyses:

1) Estimate simple linear models that exclude Humana.

2) Estimate more general nonlinear models that incllid@surers in the sample in
order to capture diminishing enrollment effectsegivarge enrollment increases
experienced by some insurers;

Both specifications produce very similar quantitatpredictions for the mean and aggregate
effects of Part D enrollment on prices and prdfitggesting that Humana’s unique strategic
decision-making is not associated with substagtiifferent effects of enroliment on the

aggregate pharmaceutical market.

4. Results

We first examine the effects of insurer enrolimgaé on pharmacy profits in the commercial
market. Our initial empirical focus on profits i®tivated by the theory which directly points to
a potential impact of buyer size on retailer peofitve then turn to the effect of insurer
enrollment on retail prices in the commercial markeorder to quantify the external buyer size

effect on retail expenditures by insurers.
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4.1 Enrollment and Retailer Profits in the Commercial, Non-Part D, Market

Table 4 reports enroliment effects on pharmacyitspler-pill from estimation of equation (14)
on all commercially insured, non-Part D claims. &kc¢he retail pharmacy data includes claims
for subjects ages 60 and above, as described tio8&c Columns (1) and (2) report results
from a linear model that includes all insurerswal as Humana. The two instruments do a
sufficient job predicting changes in enrollmentt the estimated effects are quite small. An
extra 100,000 enrollees lowers profits per piljlst 0.2%. Taken at face value, these results
suggest small effects of enrollment everywhereneatehe very top of the enroliment
distribution. As an example, Humana’'sMil.enrollees would lower profits per pill by less than
8%, compared to an insurer with no additional émeht. Specifically, this would suggest Part
D enrollment has no external effects for the insiogher than Humana, and that all the results
are driven by the difference between Humana ancbitspetitors. In addition, the results also
suggest that potential enrollment is a poor inseminand that all the variation is driven by the
adjusted premium instrument.

The other models, however, demonstrate the gttdlthis interpretation. Humana'’s
much greater than average enrollment increaseigigblthe possibility of diminishing
enroliment effects on profits. Columns (3) andr@port linear models that exclude Humana.
Among the other insurers, enroliment does indegzhenprofits. 100,000 additional Part D
enrollees lower profits per pill earned by retalar the commercial market by 2.7% in the OLS
specification, and 4.3% in the IV specificationotéhtial enrollment is the primary driver of
first-stage variation among these insurers. Femtlean prescription, given the actual
distribution of insurer enrollment increases, Bars$ predicted to have lowered profits per pill
by 15%. The median effect is 18%.

These results are robust to including Humana,igeavwe account for the possible
nonlinearity of the enrollment effect. Columns &) (6) report results for a quadratic
specification that includes all insurers. Fromdamtification perspective, the nonlinear model
differs in the strength of the adjusted premiuntrimaent. This is likely due to the presence of
Humana, whose large enrollment increase is explaatrmost entirely by its much lower quality-
adjusted premium. Even so, it is striking thatdli@ntitative implications of this model are
similar to those of the linear model without Humarart D lowered profits for the mean
prescription by about 18%, or 21% at the mediantluding Humana raises the predicted effects
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slightly, but by much less than Humana'’s enrollmgpné would suggest. This is consistent with
the view that enrollment’s effects on profits ammidishing.

Table 5 presents some sensitivity analyses andityaiests using alternate comparison
periods. Columns (1) and (2) present IV models ¢benpare the second half of 2005 to the
second half of 2006. This allows for a longer gdiatween the pre and post comparison
periods. The effect of enroliment goes up somewkat the model with all insurers, Part D is
predicted to have lowered retailer profits in tenenercial market by 23%, as compared with
15% for the short-term comparison.

The last two columns of Table 5 present falsifaratests that compare the second half of
2005 to the second half of 2004. We are relatatgiler profit changes from 2004 to 2005, to
Part D enrollment. If the effects reported in Tabland columns (1) and (2) of Table 5 are
causal, then there should be no such relationshdgeet in the falsification test. However, if
there are differential trends in profits per gilat are systematically correlated with firms’
geographic distributions, these placebo regressiansgd turn up significant effects. Instead, we
obtain fairly precise zeroes. The standard ewarthe coefficients are about one-third to one-
guarter the size as in our benchmark models, leuestimates are insignificant. This provides
evidence against the concern that our main reatdtslriven by long-term trends in price
negotiations that happen to be correlated with gbamn Part D enroliment.

The theory predicts that results might differ bg thegree of market power held by the
manufacturer. Recall that if manufacturers holdred market power, enroliment will have no
impact on prices or profits for pharmacies or iessiy because all the rents remain with the
manufacturer. To assess this hypothesis, we répeatnalysis stratifying the sample by
branded and generic drugs. Results are reportédhle 6. An enroliment increase of 100,000
lowers profits on generic drugs sold in the comnagraon-Part D, market by 10.4% but has no
statistically significant impact on the profitslmfanded drugs. Stratifying the branded drug
sample further reveals a continuum of effects viaay with the degree of market power held by
the branded manufacturer.

We define a branded drug’'s degree of competitidmetthe number of substitutes for a
given branded drug. Two conventional definitions ased: the number of generic drugs for the

same compound (e.g., on-patent branded drugs &oesmbstitutes by this definition); and the
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number of generic manufacturers in the market withe same therapeutic sub-cl&5€olumns
(3) and (4) of Table 6 stratify the sample of breahdrugs into those that have zero within-
compound substitutes, and those with one or marenén-competitively manufactured drugs—
i.e. on-patent drugs by this definition—the enr@hmheffect is negative, small in size and
statistically insignificant. Notably, this set afudjs accounts for roughly 50-percent of all
expenditures on pharmaceuticals in the US. In estitfor drugs with one or more direct
substitutes, the enroliment effect is approximale€lyo per 100,000 enrollees.

Sub-classes provide for a broader categorizatian tinique compounds, and are able to
capture competition from imperfect therapeutic stltes that treat the same disease. Columns
(5)-(7) repeat the analysis stratifying the sangfleranded drugs into terciles based on the
number of within-subclass therapeutic competitacedl by each drug. Here too, the enroliment
effect for branded drugs facing the least competiis close to zero and statistically
insignificant. As the number of substitutes inceea® does the magnitude of the estimated
enrollment effect on unit profits earned by therphecy. For branded drugs in the highest tercile
(column 7), we estimate that insurers experienamgnrollment increase of 100,000 are able to
negotiate away 4.01 percent of profits earned byptiarmacy on a drug prescription. For drugs
in the lower or middle tercile, however, there @gsstatistically significant impact of enrollment.
Results from the linear enroliment specificationtfee insurer sample excluding Humana are
reported in Appendix Table 2. The results fromspkcifications are consistent with the notion
that manufacturers appropriate nearly all availghtdits for molecules with few competitors,
leaving little for pharmacies and insurers to bargaer, regardless of changes in their market
power.

Theory suggests that pharmacy profits on a padiquioduct are positively correlated with
the profits of the corresponding manufacturer. sEhesults suggest, therefore, that Part D
health insurers experienced gains at the expenskeasmacies, who lose profits they were
previously earning on drugs in competitive classesduding: generic drugs, off-patent brands,
and other branded drugs facing considerable that@psompetition. This also suggests gains in

bargaining power versus manufacturers of thosesdrug

% Therapeutic sub-class definitions are taken froenMultum drug class categorization used in the
Medical Expenditure Panel Survey Prescribed Medgiiie.
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4.2 Enrollment and Negotiated Drug Prices in the Commaegial, Non-Part D, Market

We next turn to the external effects of enrollmemtretail drug prices in the commercial market,
as presented in equation (9). Results can bepiettexd as effects on insurer retail expenditures.
The results are reported in Table 7, where stanelaods are clustered at the level of the insurer.
Columns (1) through (3) report the effects for tbenmercial population ages 65 and older,
while columns (4) through (6) report the exterrfédes on the non-elderly commercial market.
Column (1) reports estimates of the enrollmentatffer the entire sample of branded and
generic drugs on changes in drug prices betweeset®nd half of 2005 and the first half of
2006. An additional 100,000 enrollees leads tagproximate 2.5% decline in retail prices
observed for seniors in the non-Part D commercadket. This decomposes into a 5.4% decline
in generic prices, but only a 0.3% decline in bexhdrices. On average, Part D lowered the
price of the mean prescription by 19% for generigd, 0.9% for branded drugs, and 8.5%
overall.

We repeat estimation of equation (9) using pharntéaiyns associated with prescriptions
filled by the non-elderly commercially enrollede(i. outside both Medicare and Medicaid).
Results are reported in columns (4)-(6) of TableAh. additional 100,000 Part D enrollees leads
to roughly 1.8% lower prices overall for the nodexly commercial enrollees; this can be
decomposed into 3.7% lower generic prices and 0.Bd%ér branded prices. On average, the
implementation of Part D lowered the mean presompprice by 5.8% overall, 12.4% for
generics, and 1.1% for branded drugs. Results tf@rinear enroliment specification for the
insurer sample excluding Humana are virtually ideht and are reported in Appendix Table 3.

Note these effects are smaller than the correspgrastimates for the elderly population.
This would be true if Part D had the greatest impacdrugs used heavily by seniors, and if drug
utilization patterns differed across age grouphis vould dampen the overall effect of average
price declines for the commercially enrolled nodeely.

In any case, this result implies that on the margaministering Medicare drug insurance
under the umbrella of private insurers has botlrectibenefit—e.g. effects on drug utilization,
as found by Lichtenberg and Sun (2007), ¥iral (2008), Duggan and Scott-Morton (2008) and
Ketcham and Simon (2008)—and externalbenefit for insured outside of the Part D program.
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5. Quantifying the Internal and External Effects of Pat D
The results in the previous section allow us toodgmose reductions in drug cost across

enrollees inside and outside the Part D programhawn in the following equation:

(15) AExpend = ¥;(Ap;®"/PUP . qE3MY + X, (ApEO™ - qpe ™) + i(ApEo™ - qpin ™)

l

In equation (15)q{;re_l. represents the total quantity of diygurchased by individuals in groiip

Apij represents the average decline in price of ddwge to Part D among individuals in group
The three terms on the right hand side of the egua¢present the expenditure reductions for:
1) Part D enrollees who were previously uninsug&gdeniors who were commercially insured
prior to Part D; and 3) non-elderly commerciallguned enrollees. The savings in 1) represent
the compositional effect of enrolling cash-payiegisrs in commercial Part D plans. This is the
direct “internal” effect of Part D. The expendituasluctions for the latter two groups represent
an “external” effect of Part D: enroliment increasieie to Part D enhance the bargaining power
of insurers; consequent prices declines negotiayadsurers accrue to all enrollees of the
insurer.

We estimate the components of equation (15) as:

Cash

AExpend = Expend§y, + Expendpyz ™" dsicom

Pre | + Expen Pre V3 -

J

pre fEPresents total drug expenditures among indivsdinegroupj prior to the

Expend

implementation in Part Oy; represents the average Part D-related declinegiprices for

individuals in group. For all groupg, we estimat@xpend{;re from the 2005 Medical

Expenditure Panel Survey (MEP&)xpendS$&h is the average out-patient prescription drug

expenditure among seniors without health insuraoeerage at any period during 2005.

dj,Com

pre IS the average out-patient prescription drug esljfere among senior or non-

Expen
seniors who report having private commercial insoes(or private Medigap) as the usual third-
party payer for drugs purchased during 2005.

We use the pharmacy claims data to estimate theageelecrease in the cash to coverage
drug prices between 2005 and 2006, for the sanigleugs used in the enroliment elasticity
analysis. Define this g% . In our data, we estimate that the average ParirbDllee who was
previously uninsured experiences a 30% reducti@nimual drug costs, holding quantity at pre-

Part D levels. We take this as our estimatg,of
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Since not every uninsured cash-paying senior irb20@oses to enroll in Part D, this
number must be scaled to account for the factrtbévery previously uninsured patient ended
up with this decline in drug costs. We use the IBE®estimate the expenditure-weighted share
of uninsured patients who enroll in Part D. Thef@ioient of interest can be recovered as
v1 = a1f1, Whereqa; is this expenditure-weighted share of uninsurdepts enrolling. From
the MEPS, we estimate that the fraction of unindseniors dropped from 24-percent to 8-
percent of seniors between 2005 and 2006. Thistisally identical to estimates based on the
Health and Retirement Survey (Levy, et al). We assthat the two-thirds of individuals who
enrolled in Part D have the highest expendituréimihis groug? This yields an estimate of
a, = 0.94. We thus estimatg, = (0.94) * (—0.30), andExpends®:h = $13.4B.

¥, is the average percentage change in price for eymaily enrolled seniors, and is the
corresponding quantity for commercially enrollednsgeniors. We begin with our estimated

declines in expenditure for each group due to ofeserinsurer enroliment increases.

j,Com
Pre,i

Specifically, we use the models in columns (1) édof Table 7, holding; and other

regression covariates constant at 2005 levels.sél'Bstimates must be scaled to account for the
fact that our sample is restricted to Part D ingjreather than the entire commercially enrolled
population. Hence; = a;f;, whereq; represents the fraction of the commercial maykieat is
covered by an insurer participating in MedicaretEar We estimate the terms using the
pharmacy claims data and assumegherms also apply to Part D insurers outside oorpsa.

This approach yielda, = 0.40, 8, = —0.085, andExpend;o *°™ = $37.2B; andas = 0.40,

Pre

Pre

B, = —0.058, andExpendyey ™ = $74.6B.

These parameter estimates imply a total reductiodrilg expenditures of $6.B8again,
holding q{;re‘i and other regression covariates constant at 20@&s), of which $3.78 (56-
percent) can attributed to the direct effect ofunrsgy two-thirds of the previously uncovered
seniors. Importantly, 44-percent of the total effecPart D on market-wide reductions in drug
expenditures ($3.@) can be attributed to the external effect of greatsurer bargaining power
from Part D enrollment increases. Note that thesengs areannual savings, accruing to the

insurer and enrollees in each year after the impfeation of Medicare Part D.

% This generate an upper bound estimate for thenakeffect of Part D on previously uninsured sesjio
resulting in an underestimate of the relative sizéhe external effect.
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It is not clear how much of this expenditure redutis retained by insurers, and how much
flows to the commercially insured. At a minimurnete is evidence of noncompetitive behavior
in the group insurance market (Dafny, 2008). Reigas of where the rents end up, they are
likely to have significant effects on the distrilaut of welfare in the market.

On the one hand, if they are passed through to ayoiat enrollees, the total savings would
be relatively small on a per capita basis, butabie in the aggregate. The total savings of
$3.0B would imply that commercial enrollees of insurirat participate in Part D accrued total
savings nearly equal to the savings enjoyed byéwdy insured Part D beneficiaries.

If retained entirely by health insurers, we estinidtis would have boosted the profitability
of commercial prescription drug insurance operatioy more than 20%. We arrive at this back-
of-the-envelope estimate using the profit and eoatgins reported by Aetna, the only major
health insurer to break out health care costs aedhip in sufficient detail to facilitate a
calculation of this sort. Moreover, we have nospgato believe that margins are substantially
different for Aetna than for other insurers. Adtiog to its 2008 annual report, Aetna paid out
81.5 cents of health care expenses on every dollgremium earned, for a gross operating
margin of 18.5%. Assuming these margins are sinfida prescription drug coverage, a 5.2%
reduction in drug costs would have boosted thisgimaoy 23%. In other words, for a constant

revenue base, Part D would have raised annuahoeftie on commercial insurance by 23%.

6. Conclusion
Part D enrollment seems to have tilted market pomwére favor of its participating health
insurers. Gains in negotiating leverage cameee#pense of pharmacies, generic drug
manufacturers, and branded manufacturers facingrgeor therapeutic competition. Branded
drug manufacturers with a great deal of ex ante&ketgrower seem to have escaped losses. The
total size of the price reduction in the commetgiahrolled marketplace was quite significant in
relationship to health insurer profitability, amdterms of its aggregate value to the
commercially enrolled population.

Our results illustrate the interaction betweemias market power, and the competitive
pressure faced by manufacturers. For moleculdslittie competition, insurer consolidation is
unlikely to make significant price inroads, as nfacturers appear to hold all or nearly all the

market power available. However, for drugs thatehidentical or therapeutically similar
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molecular equivalents, price-negotiation by inssiigan have significant benefits for consumers.
Naturally, the optimal degree of competitivenesethby manufacturers depends both on
efficient drug pricing, and the provision of suiénot incentives to innovate. Therefore, it is not
clear whether policies to reduce manufacturer wbuld harm future welfare by more than
they enhance current welfare.

More generally, our findings suggest an imporeaernal effect of public subsidies for
private health insurance. Direct and indirect glibs are becoming more prevalent in the US
health care system, whether in the form of tax-gten for employer-based health insurance
premiums, or direct subsidies for insuring the pobine welfare analysis of such policies should
consider the pricing impacts on consumers out$idestibsidized group. In our context, those
external effects were quite significant, relatigehe internal price effects of the program.

Finally, our results highlight an important, biitlé discussed effect of the Part D
contracting model: its external effects on the-Ramt D marketplace. If Part D confers
competitive advantages on payers who write inswautside the Part D environment, its social
gains may extend beyond the Part D populationedddgiven the concentration of the
prescription drug insurance marketplace, thesemadteffects have the potential to affect many
outside the Part D program, and perhaps to rivatlitect benefits of Part D to those
participating in the program. It is significantriote that these external effects are present, in
spite of the theoretical separation between comialgydce-negotiations and Part D price-
negotiations, and that these effects can only etisin Part D is administered through the

private insurers with large commercial enrollmexteenal to Medicare.
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Figure 1. Transfers and Payments in the Prescription Drug Market
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Figure 2a. Distribution of Pharmacy Profits
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Figure 2b. Distribution of Dispersion in Pharmacy Profits
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Figure 2a shows the distribution of average prafigs prescription at the insurer-NDC level earngdhe
pharmacy. For illustrative purposes, data come facsingle point in time, September 2005, so tHat al
variation in pharmacy profits comes from variatemross insurers and drugs in the cross-sectionré&p
shows the distribution of standard deviatiavithin NDC code acrossinsurers in the profits earned by the
pharmacy, where standard deviations of profits withDC code have been normalized by the mean profit
earned by the pharmacy for that NDC.
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Figure 3. Actual and Potential Part D Enroliment
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Humana not shown: Potential Enroliment = 13.85M; Actual Enroliment = 4.54M

Each dot on the figure represents a single insuf@otential Part D enrollment” measures the exposit
each insurer to the Medicare-eligible populatio2®®6, according to the insurer’s geographic diation
prior to Part D. The detailed formula is providedhe text.

Figure 4. Distribution of Quality-adjusted Premiums
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The figure shows the distribution of insuregsfality-adjusted premiumsvhich is used as an instrument
for insurers’ actual Part D enrollment. An insusegiality-adjusted premiuris calculated as the difference
in log premiums between its standardized Part Dgpbnd identical plans offered in the same market.
Insurers’ realized 2006 Part D PDP enrollmentlielad above key points in the distribution. Notat the
enrollment figure listed for the peak bin is anrage across all the insurers in the bin.
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Figure 5a. Changes in Drug Prices and Enrollment
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Figure 5b. Changes in Drug Prices and Enrollment
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Figure does not include observations from Humana

Figure 5a shows the scatter plot of average rekahaamge in log drug prices against Part D enrafiime
increases. Residuals are calculated from the reigresf log changes in drug prices against all rhode
covariateexceptPart D enrollment increases, where residuals ageaged across all drugs to the insurer
level. Figure 5a shows this scatter plot for allird@urers that are included in the main model sjpations.
Figure 5b shows the same scatter plot excepthieabttbservation from Humana is not shown. The dize o
circles reflects the size of insurers as measuydatidonumber of observed claims in the data.
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Table 1. Rank of Drugs by Sales among Seniors in Pharmacy Claims

Rank Drug MEPS Rank (Among Seniors)
1 LIPITOR 1
2 PLAVIX 4
3 ZOCOR 2
4 NORVASC 6
5 PREVACID 10
6 NEXIUM 5
7 FOSAMAX 8
8 ADVAIR 16
9 PROTONIX 15
10 PRAVACHOL 11
11 DIOVAN 14
12 ACTOS 17
13 CELEBREX 12
14 TOPROL XL 7
15 AVANDIA 18
16 COREG 21
17 AMBIEN 58
18 ARICEPT 20
19 ACTONEL 31
20 LEVAQUIN 98
21 ZETIA 19
22 ZOLOFT 22
23 FLOMAX 33
24 ACIPHEX 34
25 COSAAR 40

The table lists the top 25 drugs, ranked by expenditures during 2004 and 2005 in the pharmacy claims data for seniors
aged 65 and above. Expenditures are measured as the sum of payments to the pharmacy made by the customer plus
third party payers. The corresponding rank for these drugs among seniors in the 2004 and 2005 Medical Expenditure
Panel Survey (MEPS) Prescription Medicines module. High ranking drugs in the MEPS that do not appear in the
pharmacy claims data include Procrit (rank #3 in the MEPS, rank #79 in the pharmacy claims) and Atenolol (#9 in

MEPS, #62 in pharmacy claims), both of which are largely physician administered and therefore less likely to appear in
outpatient pharmacy claims. Other drugs ranked in the top 25 by the MEPS include ; Metformin (#13 in the MEPS, #29 in
the pharmacy claims); Ranitidine (#23 MEPS, #122 claims); Evista (#24 MEPS, #33 claims); and Lotrel (#25 MEPS, #41
claims).



Table 2. Distribution of Insurers by 2007 Part D Enroliment

50-75th 75-90th 90-95th Above 95th

Below Median Above Median Percentile Percentile Percentile Percentile
1) (2) 3) (4) (5) (6)

28,000- 126,000-

Insurer's Part D Enrollment < 6,400 > 6,400 6,400-28,000 126,000 354,000 > 354,000
No. of Insurers 124 124 62 36 13 13
No. of Insurers Appearing in Claims 15 71 29 21 9 12

Fraction of Insurers Appearing in Claims 0.22 0.87 0.46 0.54 0.70 0.95

The table shows the distribution of insurers by their Part D enroliment. For each enrollment bin, the table reports the number insurers participating in Part D, and among these
insurers, the number of insurers that are observed in the pharmacy claims. The last row reports the fraction of Part D participating insurers that appear in the claims, weighted by

their Part D enroliment.

Table 3. Illustration of the Potential Part D Enrollment Instrument

Total Expenditures in 2005 Potential Part D Enrollment  Actual 2006 Part D Enrollment
1) ) 3)
Insurer A $4.6M 12.6M 986,108
Insurer B $5.4M 3.4M 20,735
Insurer C $6.8M 3.3M 37,388
Insurer D $7.0M 8.2M 221,359

This table illustrates the explanatory power of the potential Part D enrollment instrument. The insurer-level variable is defined as the number of seniors in 2005 without private
drug insurance (including those on Medicaid) residing in states in which the insurer is present in the commercial market, weighted by the insurer's commercial marketshare in
those states. Data on drug coverage come from the 2005 Current Population Survey. The table lists four insurers that are similar in their commercial market size, as measured
by the total reimbursesments to the pharmacy (column 1). Column 2 reports the wide variance in the potential Part D enrollment among these four insurers. Actual Part D

enroliment in 2006 is reported in column 3.



Table 4.

Enroliment Effect on Pharmacy Profits-per-Pill: Second Half 2005 vs First Half 2006

Dependent Variable: Aln(Drug Profit per Pill)

Model OLS v OLS v OLS v
€] @) 3 4 ®) (6)
AFirm's PartD Enrollment (1M) -0.017* -0.019* -0.265** -0.432** -0.316** -0.555**
(0.010) (0.010) (0.117) (0.201) (0.138) (0.232)
AFirm's PartD Enrollment” (1M) 0.062** 0.112%*
(0.030) (0.049)
A Log Exposure to Pharmacy -0.825 -0.807 -0.478 -0.578 -0.500 -0.643
(0.869) (0.860) (0.451) (0.463) (0.461) (0.484)
A Log Avg Quantity per Rx 0.407*** 0.408*** 0.392*** 0.390*** 0.364*** 0.362***
(0.051) (0.051) (0.041) (0.041) (0.044) (0.043)
A Log AWP of Drug 0.084*** 0.083*** 0.017 0.016 0.015 0.013
(0.026) (0.027) (0.034) (0.031) (0.029) (0.027)
Constant 0.007 0.009 0.147*** 0.198*** 0.154*** 0.220***
(0.082) (0.082) (0.033) (0.047) (0.032) (0.053)
First Stage Endogenous Variable Endogenous Variable Endogenous Variable
Excluded Instruments AEnrollment AEnrollment AEnrollment AEnrollment?
Potential Enrollment (1M) 0.090** 0.037*** -0.058 -0.097
(0.043) (0.007) (0.104) (0.355)
Potential Enrollment® (1M) 0.005 0.007
(0.005) (0.017)
Adjusted Premium -3.663*** -0.270 0.812** 5.737**
(0.192) (0.193) (0.387) (1.353)
Adjusted Premium? -4.446%** -23.588**
(0.371) (2.271)
F-stat for Excluded Variables 203.22 13.75 3849.75 9370.42
Predicted Aln(Drug Profit/Pill): 25th -0.003 -0.004 -0.056 -0.091 -0.064 -0.112
Predicted Aln(Drug Profit/Pill): 50th -0.007 -0.008 -0.110 -0.180 -0.121 -0.212
Predicted Aln(Drug Profit/Pill): 75th -0.008 -0.009 -0.114 -0.186 -0.125 -0.218
Overall Predicted Aln(Drug Profit/Pill) -0.014 -0.015 -0.094 -0.153 -0.107 -0.184
R-squared 0.027 0.025 0.027 0.025 0.021 0.018
Insurer Observations 33 33 32 32 33 33
Insurer-Drug Observations 9985 9985 9254 9254 9985 9985

“The Table reports the effect of a change in insurer enrollment on the change In the log of profits earned by the pharmacy on prescriptions associated with commercial claims. The dependent variable is
the change in the log of the average profit per pill earned on a given drug for prescriptions associated with a given insurer between the second half of 2005 and the first half of 2006. The key regressor is
the change in the insurer's Part D enrollment between 2005 and 2006. Covariates include the change in the log average number of pills per prescription, the change in the drug's average per-pill
wholesale price, and the change in each insurer's exposure to the pharmacy (calculated as the pharmacy's share of the pharmacy market in areas where the insurer is present). The sample of drugs
comprises the top 1000 drugs, ranked by expenditures, observed in the claims. Instruments for Part D enroliment include potential Part D enrollment, calculated as the number of uninsured seniors in
2005 residing in states where the insurer is present in the commercial market, weighted by the insurer's commercial marketshare in those markets; and quality-adjusted premium, calculated the

difference in log premiums between standardized Part D plans offered by one insurer relative to the average for identical plans in the same market. Columns (3) and (4) no not include observations from
Humana. Changes in log profits earned by the pharmacy predicted by the model are reported for the insurer of the 25th, 50th and 75th percentile prescription, as ordered by the enroliment change of the
associated insurer. Also reported is the overall predicted change in log profits given the observed distribution of enroliment increases. Parentheses report standard errors clustered at the insurer level. *
significant at 10%; ** significant at 5%; *** significant at 1%



Table 5. Enrollment Effect on Pharmacy Profits-per-Pill: Alternative Comparison Periods
Dependent Variable: AIn(Drug Profits per Pill)

Model v Y Y Y
Second Half 2005 vs Second Half 2005 vs Second Half 2005 vs Second Half 2005 vs
Time Periods Second Half 2006 Second Half 2006 Second Half 2004 Second Half 2004
() 2 3 “4)
AFirm's PartD Enrollment (1M) -0.543** -0.677** 0.088 0.065
(0.263) (0.315) (0.085) (0.086)
AFirm's PartD Enrollment? (1M) 0.136** -0.014
(0.066) (0.018)
A Log Exposure to Pharmacy -0.893 -0.968 0.138 0.126
(0.647) (0.684) (0.086) (0.078)
A Log Avg Quantity per Rx 0.404*** 0.379*** -0.426*** -0.397***
(0.062) (0.060) (0.042) (0.045)
A Log AWP of Drug 0.320*** 0.315*** -0.072** -0.102***
(0.088) (0.075) (0.031) (0.036)
Constant 0.193*** 0.215*** -0.099*** -0.088***
(0.062) (0.072) (0.031) (0.031)
1st Stage F-stat on linear enrollment term 14.04 4309.95 13.17 4521.98
1st Stage F-stat on squared enrollment term 12325.15 9816.09
Predicted Aln(Drug Profit/Pill): 25th -0.115 -0.137 0.019 0.013
Predicted Aln(Drug Profit/Pill): 50th -0.226 -0.258 0.037 0.025
Predicted Aln(Drug Profit/Pill); 75th -0.234 -0.267 0.038 0.025
Overall Predicted Aln(Drug Profit/Pill) -0.193 -0.226 0.031 0.019
R-squared 0.030 0.024 0.017 0.013
Insurer Observations 32 33 32 33
Insurer-Drug Observations 8152 8849 9037 8383

The table reports 1V estimates of the effect of a change in insurer enroliment on the change in the log of profits earned by the pharmacy on prescriptions associated with commercial claims.
The dependent variable is the change in the log of the average profit per pill earned on a given drug charged to a given insurer between the time periods noted in the column headings. The
key regressor is the change in the insurer's Part D enroliment between 2005 and 2006. The unit of analysis is the insurer-drug. The regressions control for the change in the log average
number of pills per prescription, the change in the drug's average per-pill wholesale price, and the change in each insurer's exposure to the pharmacy (calculated as the pharmacy's share of
the pharmacy market in areas where the insurer is present). The sample of drugs comprises the top 1000 drugs, ranked by expenditures, observed in the pharmacy claims. Instruments for
Part D enroliment include potential Part D enrollment, calculated as the number of uninsured seniors in 2005 residing in states where the insurer is present in the commercial market, weighted
by the insurer's commercial marketshare in those markets; and quality-adjusted premiums, calculated the difference in log premiums between standardized Part D plans offered by one insurer
relative to the average for identical plans in the same market. Linear specifications in columns (1) and (3) do not include observations from Humana. Changes in log profits earned by the
pharmacy predicted by the model are reported for the insurer of the 25th, 50th and 75th percentile prescription, as ordered by the enroliment change of the associated insurer. Also reported is
the overall predicted change in log profits given the observed distribution of enroliment increases. Parentheses report standard errors clustered at the insurer level. * significant at 10%; **
significant at 5%; *** significant at 1%



Table 6. Enroliment Effect on Pharmacy Profits-per-Pill for Branded Drugs, by Competitveness

Dependent Variable: Aln(Drug Profits per Pill)
Panel A: Second Half 2005 vs First Half 2006

Branded: Branded: Branded: Low Branded: Mid Branded: High
Drug Sample All Branded All Generics 0 Substitutes >0 Substitutes Tercile Tercile Tercile
Definition of Substitute Generic Drugs w/in Compound Drugs Within Therapeutic Sub-Class
@) 2 3 4) 5) (6) @)
AFirm's PartD Enrollment (1M) -0.175 -1.116*** -0.103 -1.083*** -0.030 -0.002 -0.421*
(0.187) (0.364) (0.193) (0.416) (0.134) (0.187) (0.250)
AFirm’s PartD Enrollment?® (1M) 0.035 0.226*** 0.021 0.213** 0.006 -0.000 0.085
(0.039) (0.076) (0.040) (0.085) (0.028) (0.039) (0.052)
Predicted Aln(Drug Profit/Pill): 25th -0.035 -0.225 -0.021 -0.219 -0.006 0.000 -0.085
Predicted Aln(Drug Profit/Pill): 50th -0.067 -0.426 -0.039 -0.415 -0.011 -0.001 -0.161
Predicted Aln(Drug Profit/Pill): 75th -0.069 -0.439 -0.040 -0.427 -0.012 -0.001 -0.166
Overall Predicted Aln(Drug Profit/Pill) -0.056 -0.376 -0.034 -0.377 -0.010 -0.002 -0.138
R-squared 0.010 0.086 0.000 0.013 0.010 0.010 0.000
Insurer Observations 33 33 33 33 33 33 33
Insurer-Drug Observations 5372 4613 5009 363 650 2612 2110
Panel B: Second Half 2005 vs Second Half 2004
Branded: Branded: Branded: Low Branded: Mid Branded: High
Drug Sample All Branded All Generics No Substitutes No Substitutes Tercile Tercile Tercile
Definition of Substitute Generic Drugs Within Drugs Within Therapeutic Sub-Class
@ 2 3 4 5) (6) )
AFirm's PartD Enrollment (1M) 0.114 0.051 0.158 -0.216 0.522 0.128 -0.006
(0.130) (0.121) (0.136) (0.241) (0.507) (0.140) (0.128)
AFirm’s PartD Enrollment?® (1M) -0.027 -0.008 -0.036 0.038 -0.103 -0.036 0.003
(0.027) (0.025) (0.028) (0.049) (0.105) (0.029) (0.026)
Insurer Observations 33 33 33 33 33 33 33
Insurer-Drug Observations 4814 4223 4366 448 629 2313 1872

Panel A reports IV estimates of the effect of a change in insurer enroliment on the change in pharmacy profits per pill for branded drug prescriptions associated with commercial claims,
stratified by degree of therapeutic substitutability. Columns (1)-(2) report enroliment elasticities separately for branded and generic drugs, respectively. Two conventional definitions of
substitutes are used: columns (3)-(4) stratify branded drugs by the number of generic substitutes each faces; columns (5)-(7) stratifies branded drugs by the number of drugs within its
Multum-defined therapeutic subclass. The dependent variable is the change in the log average profit per pill earned by the pharmacy on a given drug on prescriptions associated with a
given insurer between the 2nd half of 2005 and the 1st half of 2006. The regressions control for the change in the log average number of pills per prescription, the change in the drug's
average per-pill wholesale price, and the change in each insurer's exposure to the pharmacy (calculated as the pharmacy's share of the pharmacy market in areas where the insurer is
present). The sample of drugs comprises the top 1000 drugs, ranked by expenditures, observed in the pharmacy claims. Instruments for Part D enrollment include potential Part D
enroliment and quality-adjusted premium variables, described in the text and in previous tables. Changes in log profits earned by the pharmacy predicted by the model are reported for the
insurer of the 25th, 50th and 75th percentile prescription, as ordered by the enroliment change of the associated insurer. Also reported is the overall predicted change in log profits given the
observed distribution of enroliment increases. Panel B reports similar IV estimates of the effect of a change in insurer enroliment between 2005 and 2006 on the change in pharmacy profits
per pill log change in profits between 2004 and 2005. Parentheses report standard errors clustered at the insurer level. * significant at 10%; ** significant at 5%; *** significant at 1%



Table 7. Enrollment Effect on Pharmacy Prices-per-Pill for Branded Drugs: Second Half 2005 vs First Half 2006

Dependent Variable: AlIn(Drug Price per Pill)

Population Commerically Insured Ages 65 and Over Under 65 Commerically Insured
Model v v v v v v
Drug Sample All Branded Generics All Branded Generics
@) 2 3) 4) 5) (6)
AFirm's PartD Enrollment (1M) -0.262*** -0.027** -0.564*** -0.183*** -0.035*** -0.382%**
(0.053) (0.013) (0.115) (0.070) (0.011) (0.142)
AFirm’s PartD Enrollment? (am) 0.053*** 0.005** 0.115%** 0.037** 0.007*** 0.077***
(0.0112) (0.003) (0.024) (0.015) (0.002) (0.029)
A Log Avg Quantity per Rx -0.117%** -0.042*** -0.207*** -0.175%** -0.042*** -0.301***
(0.016) (0.007) (0.021) (0.020) (0.006) (0.031)
A Log Exposure to Pharmacy -0.177 -0.015 -0.330 -0.059 -0.095** -0.021
(0.158) (0.036) (0.313) (0.272) (0.038) (0.549)
A Log AWP of Drug -0.058*** 0.146*** 0.015 -0.035*** 0.113*** 0.032***
(0.013) (0.018) (0.014) (0.013) (0.013) (0.012)
Constant 0.036* 0.0471*** 0.026 0.032* 0.043*** 0.012
(0.019) (0.004) (0.037) (0.019) (0.003) (0.037)
1st Stage F-stat on linear enrollment term 3869.87 4236.10 3444.72 3880.81 4123.53 3682.08
1st Stage F-stat on squared enrollment term 9491.00 11356.13 7948.32 10048.83 11190.82 9204.10
Predicted Aln(Drug Profit/Pill): 25th -0.053 -0.005 -0.114 -0.037 -0.007 -0.077
Predicted Aln(Drug Profit/Pill): 50th -0.100 -0.010 -0.215 -0.070 -0.014 -0.146
Predicted Aln(Drug Profit/Pill): 75th -0.103 -0.011 -0.222 -0.072 -0.014 -0.150
Overall Predicted Aln(Drug Profit/Pill) -0.085 -0.009 -0.189 -0.058 -0.011 -0.124
R-squared 0.037 0.072 0.063 0.059 0.074 0.116
Insurer Observations 33 33 33 33 33 33
Insurer-Drug Observations 10301 5639 4662 6835 3756 3079

The table reports 1V estimates of the effect of a change in an insurer enroliment on changes in the log of drug prices for prescriptions associated with commercial claims. The dependent
variable is the change in the log average price per pill of a given drug for prescriptions associated with a given insurer between the second half of 2005 and the first half of 2006. The key
regressor is the change in the insurer's Part D enroliment between 2005 and 2006. The regressions control for the change in the log average number of pills per prescription, the change in
the drug's average per-pill wholesale price, and the change in each insurer's exposure to the pharmacy (calculated as the pharmacy's weighted average share of the pharmacy market in
areas where the insurer is present). The sample of drugs comprises the top 1000 drugs (ranked by expenditures) observed in the pharmacy claims. Instruments for Part D enrollment include
potential Part D enrollment and quality-adjusted premiums (described in the text and in previous tables). Columns (1)-(3) report the price elasticity of insurer enrollment in the commercial
market among pharmacy customers aged 65 and above. Columns (4)-(6) report the price elasticity of insurer enroliment in the commercial market among pharmacy customers below age 65.
Changes in log profits earned by the pharmacy predicted by the model are reported for the insurer of the 25th, 50th and 75th percentile prescription, as ordered by the enrollment change of
the associated insurer. Also reported is the overall predicted change in log profits given the observed distribution of enrollment increases. Parentheses report standard errors clustered at the
insurer level. * significant at 10%; ** significant at 5%; *** significant at 1%



Appendix Table 1. Pre-Part D Trends in Drug Prices by Insurer Size
Dependent Variable: Aln(Drug Price per Pill)

Model oLS
@)
Medium Insurer -0.014
(0.015)
Large Insurer 0.010
(0.013)
A Log Avg Quantity per Rx -0.197***
(0.027)
A Log Exposure to Pharmacy -0.000
(0.019)
A Log AWP of Drug 0.083***
(0.023)
Constant -0.007
(0.013)
R-squared 0.076
Number of Insurers 33
Insurer-Drug Observations 9975

The table reports whether trends in negotiated pharmacy drug prices prior to the implementation of Part D
differed according to the size of insurers. Insurer size is measured by the total expenditures during in 2005 on
all prescriptions observed in the claims associated with that insurer. The insurer sample is partitioned into
terciles based on size. The indicator for the smallest insurer size is the omitted insurer category. The median
Medium (Large) insurer is approximately 5 (65) times the size of the median Small insurer. The dependent
variable is the change in the log average negotiated price per pill paid to the pharmacy on a given drug by a
given insurer between the second half of 2004 and the second half of 2005. The constant captures the
change in negotiated drug prices for the omitted group, controlling for covariates. Controls include the change
in the average per-pill wholesale price of the drug, and the change in each insurer's exposure to the
pharmacy, which is calculated as the pharmacy's weighted average share of the retail pharmacy market in
areas where the insurer is present, and the change in the log average wholesale price of a drug. The sample
of drugs comprises the top 1000 drugs, ranked by expenditures, observed in the claims. Parentheses report
standard errors clustered at the insurer level. * significant at 10%,; ** significant at 5%; *** significant at 1%



Appendix Table 2.Linear Enroliment Effect on Pharmacy Profits-per-Pill for Branded Drugs, by Competitveness

Dependent Variable: Aln(Drug Profits per Pill)

Panel A: Second Half 2005 vs First Half 2006

Model v

Drug Sample All Branded All Generics

Definition of Substitute

v

\%

Branded:
0 Substitutes >0 Substitutes
Generic Drugs w/in Compound

v
Branded:

\

v

\

Branded: Low Branded: Mid Branded: High

Tercile

Tercile

Tercile

Drugs Within Therapeutic Sub-Class

(©)] 2 3 4 ()] (6) )
AFirm's PartD Enrollment (1M) -0.071 -0.920%** -0.011 -0.939*** -0.158 0.052 -0.239
(0.174) (0.306) (0.179) (0.343) (0.155) (0.173) (0.225)
Predicted Aln(Drug Profit/Pill): 25th -0.015 -0.194 -0.002 -0.198 -0.033 0.011 -0.050
Predicted Aln(Drug Profit/Pill): 50th -0.030 -0.383 -0.005 -0.391 -0.066 0.022 -0.099
Predicted Aln(Drug Profit/Pill): 75th -0.031 -0.397 -0.005 -0.405 -0.068 0.022 -0.103
Overall Predicted Aln(Drug Profit/Pill) -0.025 -0.332 -0.004 -0.344 -0.058 0.018 -0.085
R-squared 0.000 0.096 0.000 0.010 0.011 0.000 0.010
Insurer Observations 32 32 32 32 32 32 32
Insurer-Drug Observations 4948 4306 4618 330 596 2411 1941

The table reports IV estimates of the linear effect of changes in insurer enrollment on changes in pharmacy profits per pill for branded drugs prescriptions associated with commercial
claims, stratified by degree of therapeutic substitutability, excluding observations from Humana. Columns (1)-(2) report enrollment elasticities separately for branded and generic drugs,
respectively. Two conventional definitions of substitutes are used: columns (3)-(4) stratify branded drugs by the number of generic substitutes each faces; columns (5)-(7) stratifies branded
drugs by the number of drugs within its Multum-defined therapeutic subclass. The dependent variable is the change in the log average profit per pill earned by the pharmacy on a given
drug on prescriptions associated with a given insurer between the 2nd half of 2005 and the 1st half of 2006. The regressions control for the change in the log average number of pills per
prescription, the change in the drug's average per-pill wholesale price, and the change in each insurer's exposure to the pharmacy (calculated as the pharmacy's share of the pharmacy
market in areas where the insurer is present). The sample of drugs comprises the top 1000 drugs, ranked by expenditures, observed in the pharmacy claims. Instruments for Part D
enroliment include potential Part D enrollment and quality-adjusted premium variables, described in the text and in previous tables. Changes in log profits earned by the pharmacy
predicted by the model are reported for the insurer of the 25th, 50th and 75th percentile prescription, as ordered by the enroliment change of the associated insurer. Also reported is the
overall predicted change in log profits given the observed distribution of enroliment increases. Parentheses report standard errors clustered at the insurer level. * significant at 10%; **

significant at 5%; *** significant at 1%



Appendix Table 3. Linear Enrollment Effect on Pharmacy Prices-per-Pill for Branded Drugs: Second Half 2005 vs First Half 2006
Dependent Variable: AlIn(Drug Price per Pill)

Population Commerically Insured Ages 65 and Over Under 65 Commerically Insured
Model v \Y v v v \Y
Drug Sample All Branded Generics All Branded Generics
@) 2 3 4) 5) (6)
AFirm's PartD Enrollment (1M) -0.233*** -0.023* -0.491*** -0.154*** -0.028** -0.326***
(0.042) (0.012) (0.094) (0.057) (0.011) (0.116)
A Log Avg Quantity per Rx -0.121 % -0.043*** -0.202*** -0.175*** -0.039*** -0.291***
(0.018) (0.008) (0.022) (0.022) (0.007) (0.032)
A Log Exposure to Pharmacy -0.162 -0.012 -0.296 -0.037 -0.088** 0.022
(0.158) (0.035) (0.310) (0.260) (0.040) (0.528)
A Log AWP of Drug -0.060*** 0.146*** 0.009 -0.030** 0.116*** 0.033**
(0.015) (0.021) (0.016) (0.013) (0.014) (0.014)
Constant 0.035** 0.040*** 0.021 0.028 0.04 1%+ 0.006
(0.017) (0.004) (0.032) (0.017) (0.003) (0.034)
1st Stage F-stat on linear enrollment term 13.75 14.17 13.04 12.30 11.43 13.14
Predicted Aln(Drug Profit/Pill): 25th -0.044 -0.006 -0.116 -0.032 -0.008 -0.074
Predicted Aln(Drug Profit/Pill): 50th -0.080 -0.011 -0.212 -0.058 -0.015 -0.134
Predicted Aln(Drug Profit/Pill): 75th -0.083 -0.012 -0.219 -0.059 -0.016 -0.138
Overall Predicted Aln(Drug Profit/Pill) -0.082 -0.008 -0.177 -0.052 -0.009 -0.112
R-squared 0.040 0.073 0.058 0.061 0.073 0.114
Insurer Observations 32 32 32 32 32 32
Insurer-Drug Observations 10301 5639 4662 6259 3430 2829

The table reports the linear effect of a change in an insurer enroliment on changes in the log of drug prices negotiated between the pharmacy and the insurer for prescriptions associated
with associated with claims from the commerical market. The samples for linear specifications exclude observations from Humana. The dependent variable is the change in the log average
price per pill of a given drug for prescriptions associated with a given insurer between the second half of 2005 and the first half of 2006. The key regressor is the change in the insurer's Part
D enroliment between 2005 and 2006. The regressions control for the change in the log average number of pills per prescription, the change in the drug's average per-pill wholesale price,
and the change in each insurer's exposure to the pharmacy (calculated as the pharmacy's weighted average share of the pharmacy market in areas where the insurer is present). The
sample of drugs comprises the top 1000 drugs (ranked by expenditures) observed in the pharmacy claims. Instruments for Part D enrollment include potential Part D enroliment, calculated
as the number of uninsured seniors in 2005 residing in states where the insurer is present in the commercial market prior to Part D, weighted by the insurer's commercial marketshare in
those markets; and adjusted premiums, calculated as the difference in logs between premiums for standardized Part D plans offered by an insurer relative to the market for identical plans
in the same market. Column 1-3 reports the price elasticity of insurer enroliment in the commercial market among pharmacy customers aged 65 and above. Column 4-6 reports the price
elasticity of insurer enrollment in the commercial market among pharmacy customers appearing in the claims below age 65. Changes in log profits earned by the pharmacy predicted by the
model are reported for the insurer of the 25th, 50th and 75th percentile prescription, as ordered by the enrollment change of the associated insurer. Also reported is the overall predicted

change in log profits given the observed distribution of enroliment increases. Parentheses report standard errors clustered at the insurer level. * significant at 10%; ** significant at 5%; ***
significant at 1%



