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Medicare, Fee-For-Service, and Alternative Reimbursement
Models

Medicare was established in 1965 under the SSA and is now
administered by CMS.

Medicare covers individuals who are 65+, qualified disabled, or
require dialysis/kidney transplant.

Medical Part A covers hospital insurance, operates under traditional
“fee-for-service” model. Part C (”Medicare Advantage”) operates
under capitation.

As of 2020, nearly 63M enrollees covered by Medicare, with 37.8M
enrolled in Medicare Part A accounting for $380 billion in spending.1

1CMS Fast Facts, 2022. Interestingly, overall Medicare enrollment continues to rise
(up to 64.5M in 2022), while enrollment in Part A declines (down to 35M in 2022).
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Medicare, Fee-For-Service, and Alternative Reimbursement
Models

Alternative payment models include:

Accountable Care Organizations (ACOs),
Bundled payments∗,
Primary care coordination.

Alternative payment models account for over 30% of total Medicare
spending as of 2016.
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Voluntary Regulation

Market participants willingly decide to opt into voluntary program.

Voluntary regulation not unique to healthcare. Appears in environmental
(e.g. pollution), educational (e.g. school vouchers), and energy (e.g.
pricing schedules) regulation.

However, key trade-off exists for regulators:

Selection on slopes: private information allows participant to forecast
gains from changing behavior, net societal benefit.

Selection on levels: participants opt-in with no behavior change, net
societal loss.

Most of the policy debate has been focused on “selection on levels” and
has ignored “selection on slopes”. Authors key contribution is in
investigating selection on moral hazard by hospitals.
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Preview of Results

1 Selection on levels quantatively dominates selection on slopes.

2 Voluntary regulation already achieves ∼ 2
3 of the feasible welfare gains

in this setting.

3 Very difficult to set optimal bundle prices with available information,
but small welfare gains are feasible through improved targeting.
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Comprehensive Care for Joint Replacement Program

The program, known as CJR, was announced in 2015 and began in
April, 2016.

Covers hip and knee replacement operations; meaningfully large
category, accounting for approx. 5% of Medicare stays and spending.

Under CJR, select hospitals would receive bundled payments (as
opposed to FFS).

Pre-determined, fixed payments are made to the hospital (based on
the DRG/modifier), after which the hospital is responsible for all
claims on the stay.
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Comprehensive Care for Joint Replacement Program

CJR announced as a 5-year randomized controlled trial, with
mandatory participation for hospitals selected into treatment arm.

MSAs divided into 8 strata (by past LEJR spending quartile, median
population), and randomized to treatment or control.

Key intervention: in 2017 Senator Tom Price (then head of HHS)
successfully led effort to change the program from mandatory to
voluntary for some of the treatment hospitals.

Hospitals in 33 of 67 treatment MSAs given one-time opportunity to
opt in or out of program, with the decision taking effect in Jan. 2018.

Specifically, MSAs with below median-level historical spending on LEJR
were given the option to voluntarily participate.
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Comprehensive Care for Joint Replacement Program

Einav et al. (2022) Medicare & Voluntary Regulation November 10, 2022 11 / 46



How Do Bundled Payments Actually Work?

Reconciliation payments:

Under FFS, yht is the average per episode claims submitted to
Medicare by hospital h in year t.

Includes separate claims for the hospital, surgeon, PAC, etc.

Under CJR, bht is the average per episode bundle price at hospital h
in year t.

However, hospitals in the treatment group continue to submit claims
and receive payment from Medicare as they would under FFS.

Reconciliation occurs at year’s end: treatment hospitals receive
bht − yht per episode. Gross payment from Medicare is bht .
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Two Important Caveats on Hospital Reimbursement

1. Under the Social Security Ammendments of 1983, the Prospective
Payment System (PPS) was implemented to correct incentives by
reimbursing hospitals a fixed payment for each hospital stay based on
diagnosis codes.

2. Risk exposure is mitigated for all parties through stop-loss payments:

If bht − yht ≤ −b then hospital pays CMS b.

If bht − yht ≥ b, then Medicare pays hospital b.

Stop- loss/gain limits initially set to be small and grow over the
course of the program.
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Unintended Changes in Quality?

One concern with the change to bundled payments is the impact on
incentives: do hospitals now shirk on quality to save on costs?

Little evidence to support this concern:

Prior research finds no change in quality after reimbursement changes
to bundled payments (Finkelstein et al. 2018).

Hospitals only receive reconciliation payments by meeting minimum
quality standards (non-binding for vast majority).

Authors control for quality in average treatment effects, find no effect.
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Data

Medicare enrollment claims from 2013 - 2018:

Demographics,
Inpatient, outpatient, PAC claims,
OOP payments owed,
Dates and length-of-stay.

Hospital ownership type, size (beds), teaching status, and quality
measures.

Bundle prices and reconciliation payments for each hospital (in
treatment arm).

Impute bundle prices for treatment hospitals that voluntarily select out
of program in 2018.

Final sample includes nearly 380k patients at the 1,416 hospitals (in
171 MSAs) that had at least one LEJR discharge in all three periods.
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Average Treatment Effects

Following Finkelstein et al. (2018), authors estimate:

outcomej ,2 = β0 + β1BPj + β2outcomej ,2014 + β3outcomej ,2013 + δs(j) + εj (1)

outcomej ,2: average per episode outcome in MSA j, period 2;

BPj : equals 1 if randomly assigned to treatment;

β1: average treatment effect of bundled payments;

outcomej ,yyyy : lagged outcomes;

δs(j): strata fixed-effects.
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Average Treatment Effects
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Key Findings From Average Treatment Effects Estimation

1 Significant decline in both total & PAC claims∗,

2 Decline in discharge to PAC accompanied by increase to home
without health agency (likely cascading effect)∗,

3 No change in overall Medicare spending,

4 No detectable change in measurable quality,

5 No “cream skimming” effect,
6 Dynamic effects are not first order: treatment effects are immediate

and steady over time, indicating little learning by doing.

Treatment effects do not fade out for voluntary hospitals prior to 2018,
indicating no anticipatory effect.

Effects Over Time
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Heterogeneity in Levels and Slopes

Substantial heterogeneity across hospitals masked by prior MSA level
analysis. Same regression run at hospital level yields:

outcomeh,2 = β0 + β1,hBPh + β2outcomeh,2014 + β3outcomeh,2013 + δs(h) + εh (2)
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Observable Hospital Characteristics Do Not Explain
Variation

Exercise of variance decomposition (across levels and slopes) shows
that observed hospital characteristics explain little cross-variation.

Decomposition

Interviews from prior studies show that hospitals highly value
“physician champions” who lead the hospital’s behavioral response
(slope) to bundled payments (Lewin Group, 2019b).
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Voluntary Selection

Clear evidence for selection on levels. Less so for selection on slopes.
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Setup

FFS claims at hospital h denoted by λh, where λh = f HOSP
h + f OTH

h .

Bundled payments average reimbursement per episode denoted by bh.

Costs denoted c jh for j ∈ {HOSP,OTH}, with the assumption
cOTH
h = f OTH

h (for tractibility...).

f HOSP
h are fixed by DRG under the PPS.
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Bundled Payments Maximization Problem

Under FFS, hospitals simply receive profits πFFSh = f HOSP
h − cHOSP

h .

However, hospitals under bundled payments also incur costs from
downstream providers’ claims, thus their problem becomes:

πBPh = max
e

(bh − [(cHOSP
h + f OTH

h )− e]− φh(e)), (3)

where φh(e) represents the cost to the hospital of exerting effort to reduce
downstream costs by e. Note, we can just think of f OTH

h as cOTH
h .

Effort cost has standard properties: φh(0) = 0, φ
′
h > 0, and φ

′′
h > 0.

FOC yields optimal (and first-best) effort φ
′

h(e∗
h ) = 1.
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Participation Incentive

Authors assume quadratic effort costs, φh(e) = e2

2ωh
, where ωh is a

hospital-specific parameter to be estimated.

φ
′
h(e∗h) = 1 =⇒ e∗h = ωh =⇒ φh(e∗h) = ωh

2 =⇒ πBPh = bh − (cHOSP
h + f OTH

h − ωh).

Hospitals (with the option) will only select into bundled payments if
πBPh > πFFSh :

BPh = 1 ⇐⇒ (bh − λh) + ωh
2 > 0. (4)

Interpretation?
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2 > 0. (4)

Interpretation:

Level effect: (bh − λh)

Slope effect: ωh
2
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Social Welfare

W = S + π − (1− Λ)G , (5)

W: social welfare;

S: consumer surplus (assumed fixed, supported by prior evidence);

π: hospital profits;

G: government (Medicare) spending;

Λ: marginal cost of public funds (> 0).

Captures DWL associated with distortionary taxation.
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S: consumer surplus (assumed fixed, supported by prior evidence);

π: hospital profits;

G: government (Medicare) spending;

Λ: marginal cost of public funds (> 0).

Captures DWL associated with distortionary taxation. Assumed to be
0.15!
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Socially Optimal Participation

Akin to the hospital’s problem, participation is socially optimal when:

WBP >WFFS ⇐⇒ −Λ(bh − λh) + ωh
2 > 0. (6)

Difference from prior optimality condition?

Λ(bh − λh) captures the social
cost of public funds transferred to hospitals based on selection on levels.

Rephrased, participation is only welfare enhancing when the slope effect is
greater than the cost-weighted level effect.
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Socially Optimal Participation

Only socially optimal when ωh
2 > Λ(bh − λh).
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Targeting

Precise targeting (i.e. small bh−λh) =⇒ Panel (D), the desired outcome, is achievable.
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Econometric Specification

Hospital h associated with pair {λh, ωh}. Authors fix ωh, but allow λh to
evolve over time following:

lnλh,t = lnλh + γt + εh,t . (7)

t = 1, 2, 3;

γt : period-specific indicators, normalized γ2 = 0;

εh,t : i.i.d. ∼ N(0, σ2
ε ).

Lastly, {λh, ωh} are assumed to be jointly log-normally distributed:(
lnλh
lnωh

)
∼ N

((
x

′
hβ

λ

x
′
hβ

ω

)
,

(
σ2
λ ρσλσω

ρσλσω σ2
ω

))
xh: hospital characteristics and strata fixed effects;

ρ: correlation parameter.
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Econometric Specification

Authors observe claims {yh,t}t=1,2,3 and participation {BPh,t}t=1,2,3,
meaning submitted claims are characterized by:

yh,t = λh,t − BPh,tωh. (8)

Voluntary participation decision in t=3 becomes:

BPh,3 = 1 ⇐⇒ (bh,3 − λh,t) + ωh
2 > 0,

BPh,3 = 1 ⇐⇒ (bh,3 − λh exp(γ3 + εh,t)) + ωh
2 > 0,

BPh,3 = 1 ⇐⇒ (bh,3 − λh exp(γ3)) + ωh
2 + νh > 0. (9)

νh: nebulous hospital “choice shifter”, i.i.d. ∼ N(x
′
hβ

ν , σ2
ν).
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Identification I

“Level” parameters: βλ, σλ, γ1, γ3, σε
Identified using {λh,t}t=1,2,3 and a standard random effects model on
control group hospitals.
Given the setting is a RCT, the control group parameters will be valid
across all hospitals.

“Slope” parameters: βω, σω
Using γ1 from above, average difference between λh,1 and λh,2 − ωh

(i.e. observed claims for treatment group) after netting out γ1

identifies βω.
Residual dispersion in treatment outcomes after controlling for the
evolution of λh,t identifies σω.
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Identification II

ρ identified similarly to σω:

Correlating the observed change in claims between t=1 and t=2 for
treatment group with t=1 claims, and adjusting for noise (σε),
identifies the correlation parameter.

Choice shifters: βν , σν
Previously identified joint distribution of {λh, ωh} allows for predictions

of the model (i.e. B̂Ph,3).
Any systematic deviations from the model predictions and observed
realizations identify (βν , σν).

Thoughts on the ν “choice shifter”?
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Estimation

Optimization (MLE) infeasible here due to large number of parameters
and numerical integration in the participation equation. Thus, authors
employ a Markov Chain Monte Carlo (MCMC) Gibbs Sampler.

Model is already fully parametrized, and Gibbs sampler allows authors
to parametrize latent variables λh, ωh, and νh.

Main idea:

Use the priors to derive conditional posterior distributions on all other
parameters and observable data, then draw each parameter one at a
time.
Repeat the process iteratively 100k times, discard first 10k iterations
(to allow for convergence stable posterior distribution), and use
simulations to produce the posterior means and standard deviations.

Full details of the sampler are outside the scope of this presentation
(see Online Appendix C if interested).
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Posterior Estimation Results

Episode-weighted
mean (across
strata) of model
parameters.

Large hospitals
assoc. with
higher
levels/slopes;
opposite for high
volume hospitals,
etc.

U-shaped time
trend (γ’s).
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Posterior Estimation Results

Lower level of
mean claims at
voluntary
treatment
hospitals.

Smaller ωh, more
variable λh.

Observables
account for < 1

3 of
cross-hosp.
variation in levels.
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Heterogeneous Selection by Voluntary Treatment Hospitals

Netting out bundle price reduces some of the dispersion, but not enough
to eliminate all socially undesirable selection.

Again, thoughts on Λ?
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Overview of Counterfactuals

Focus on two counterfactuals:

1 Social welfare under FFS, mandatory bundled payments, and
voluntary bundled payments.

2 Social welfare under alterantive bundle prices within the voluntary
regime.

Analyses will only consider the 256 hospitals in the voluntary treatment
group, so that there is no reliance on imputed bundle prices.
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Does Bundled Payments Actually Increase Welfare?

(3) = ∆G ∗ (1 + Λ) = (bh − λh) ∗ (1 + Λ),

(4) = (bh − λh) + ωh

2 ,

(5) = (4) - (3) = (bh − λh) + ωh

2 − (bh − λh) ∗ (1 + Λ) = −Λ(bh − λh) + ωh

2 ,

When choice shifter νh is ignored, effects are economically small.

νh Welfare Relevant
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Can Alternative Pricing Increase Gains Under Voluntary
Participation?

Approximate observed bundle prices assuming {bh,3, λh,3} are joint
log-normally distributed.

Feasible targeting increases average welfare by $17 per episode (“feasible”
meaning ln bh perfectly correlated with lnλh (see equation (7)).

No targeting sets uniform bundle prices.

Observed targeting already generates ∼ 2
3 of the feasible welfare gains.
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Appendix
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Return
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Choice Shifter Costs Considered “Real” (Welfare-Relevant)

Sorting on νh leads to large welfare surplus under the voluntary regime, in
part due to large dispersion in νh across hospitals. Return
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