
Imperfect Information in Health Care Markets

Exercise Session 13 - Supplier induced demand



Exercise 33

Upcoding is the practice of fraudently charging for higher paying
services than the ones provided. Discuss similarities and di↵erences
between upcoding and inducing demand.
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Similarities : . Bäh have a similar inceutive Structure : They incoease tue in come

but have a Cost that can be interpreten either as a norah Cost
or

actual expected
Cost in oase of detection .

. To make either of the two possible , the physician weeds AE Knowledge about what service

is right or about the service billed /provided .
. Booth induahigker Cost for health insurauces

- -
- - - - - - - - - -

-
-

-

Difference: r patient overtreated-incaseots.IS but not in upcodiug
- If overtreatmeutimph.es a health risk

,
SID can Mdma Welfare

(upcoding is just redistributin.gr wong)



Exercise 34

A clinic o↵ers 2 services. Demand for service i is Mi + si where
Mi > 0 is the primary demand and si is the induced demand for
service i 2 {1, 2}. Let the objective of the clinic be
u(y , s1, s2) = �e�⌘y � 0.5s21 � 0.5s22 where
y = (M1 + s1)p1 + (M2 + s2)p2 is revenue of the clinic as pi are
the profit margins for the two services and ⌘ > 0 is a parameter.

a) What is the optimal proportion of inducement levels, i.e.
s1/s2, that the clinic will choose?

b) Will an increase in p1 in- or decrease the optimal inducement
levels s1 and s2?

c) In Germany, the physician price for providing a given service
to a patient insured in the private arm of the health insurance
system is 2.3 times the price of providing the same service to
a patient administered in the public arm. What does the
model predict in terms of demand inducement?
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Let's desire the first- oraler- conditions for s, and Sz : ¥
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From the two above equations, we See that the optimal Solutions s
,
and { will safisfy thefollowing :

Sr hin . e-↳

Is =
= %
,

So
,
the optimal proportion is equal to the proportion of profit aasgius.
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34 b)

First
,
lef us note that if p, increases, y

hast increate as well . The reason is :

If y decreased ,
then by the Fans from a)

,

S
,
and Sz would incoease

,
which would yieldakighery .

So we know that y will
incoease if p, incoeases

.

But then
, Sz decreases from the FOC with Sz .

Heua : An increase in the profit margin of Service 1 leads to less indument of Service 2 .

The effect on s
,

is a priori under as ahigher p, Mads to a substitution effect in creasiugs, butalso to an

in come effect reduäug h (as Y increases)
. Howerer

,
we could get a more preise result here using the

impliüt function theorem :

We know from the FOC that ¥-19 . p,
- S
,

= 0

-

defiue as F(pm)

→ IFT giues : %) = - %÷÷ =
. .

.

Fuerther calculation Shows: Jf [ is lange, 2¥
,

is positive
,

and if his Smalls %÷ is negative .
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private patient will receiver 2,3 times as much demand indument as public ly insured patient (in the model) .

If the 22,3 multipler would be reduced, more demand indument of publicby insured would resalf (as clinic

want to Keeps their income)
.



Exercise 35

A clinic o↵er 2 services. Demand for service i is Mi + si where
Mi > 0 is the primary demand and si is the induced demand for
service i 2 {1, 2}. The two services are o↵ered in separate units.
Each unit has a leader who chooses the inducement level of this
unit. The unit leader receives an income bonus that depends
positively on the revenues of his own unit an negatively on the
revenues of the other unit (e.g. there is some relative performance
bonus). The head of unit i maximizes therefore the utility function
2
p
pi (1 + si )� ↵pj(1 + sj)� si where ↵ 2 (0, 1) is a parameter

measuring the magnitude of relative performance pay.

a) Assume p1 = p2 = 1 and derive the optimal inducement levels
the unit leaders will choose.

b) Assume p1 = 1.1 and p2 = 1 and let ↵ = 1/2. Derive the
optimal inducement levels the unit leaders will choose.

c) Compare your results with the results in exercise 34.
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, p, =p, = 1

We cousider the FOC of unit leader i :

du ; 2. p,

Tsi
= TÄsipµ⇒⇒ - ^ ± °

Pi =P;- 1

⇐) 1 = Fsi-xn-g.TT
=) 1 = 1-1 S; - ✗ (1+5)

As the problem is identical for Goth mit headers, we can assam S;
= Sj :

⇒ 1= 1+5; - ✗ 11+5;)

⇐ ) ✗ = (1-d) Si

⇐ s s;
= d-
1-✗

Bath headers will induce the aueouuf %
.



F- xc . 35 b)

We get the Sanne FOC as before
.

First
,
for unit 1:

E. = E.I.is?-.........---i=:o
⇒ 1,1 = Enthaltsam
=) 1,21 = 1,111+51) - ✗ (1+52)
⇐) 1,1/1+51) = 1,21 + ✗Ht Sz)

Now ,
Simion for unit 2 :

1+52 - L - Hts) -1,1 - 1 =

!
O

⇐ ) Sz - ✗ (1+91)-1,1 = 0

↳ in from above

⇒ Sz - ✗ . (1,21 + ✗ (1+52)) = 0

⇒ { = %÷→ ⇒ „„
[

" """ " "• haue aus *⇐±
.

⇐ > 1,21 ✗ + ✗
2

= Sz It - ✗2)
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Sz in ioeases as a response to an increase in p, while it decreased in F-✗c. 34
.

The reason is that a kicher p, makes it easier formit 1 to generale revenue and the

Unit leader of unit 2 fries to canpensate by inducing more . This is a problem for Andy designs as in the second Wave

of S I D Studies: If decisions are made by Coupefing mit, price in creases in one Service can then increate induaeueaf

in other Services
.


