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Research Question

 Does money affect obstetricians’ referral decisions?

 Moment Inequalities Estimator vs. Logit Model



Setting / Data / Terminology

 Capitation

 Focus on obstetricians

 Data: patient discharges data in California

 Year 2003

 Office of Statewide Planning and Development (OSHPD)



Models

 Utility = Price (by insurers to doctors) + Hospital Quality + Patient Distance

 Price = list price (depends on condition) * discount rate

 Condition: diagnosis (e.g. normal delivery/early labor) + age + comorbidity

 Hospital Quality = Objective Quality+ Subjective/Perceived Quality

 Depends on “severity”, measured as Charlson scores (0-6)



Models (Formally)

 𝑊𝑖,𝜋,ℎ = 𝜃𝑝,𝜋𝑝 𝑐𝑖 , ℎ, 𝜋 + 𝑔𝜋 𝑞ℎ 𝑠 , 𝑠𝑖 + 𝜃𝑑1𝑑 𝑙𝑖 , 𝑙ℎ + 𝜃𝑑2𝑑 𝑙𝑖 , 𝑙ℎ
2 + 𝜀𝑖,𝜋,ℎ

 𝑝 𝑐𝑖 , ℎ, 𝜋 = 𝛿ℎ
𝑜𝑙𝑝𝑜(𝑐𝑖 , ℎ)

 𝑔𝜋 𝑞ℎ 𝑠 , 𝑠𝑖 = 𝑞ℎ + 𝛽𝑧ℎ𝑥 𝑠𝑖 + 𝑒𝜋 𝑞ℎ 𝑠 , 𝑠𝑖

 𝜃𝑝,𝜋 =

 𝜃𝑝,𝜋 = 𝜃𝑝

 𝜃𝑝,𝜋 = 𝜃𝑝,𝜋

 𝜃𝑝,𝜋 = 𝜃0 + 𝜃1𝑝𝑐𝑎𝑝𝜋



Logit Estimation

 Negative Distance Coefficients (Expected)

 Second order term doesn’t matter

 Positive Price Coefficients (Unexpected)

 Expect Positive Bias. Why?

 Why did author zoom in on “sickest patients”?

 Higher capitation rates -> Less likely referral



Moment Inequalities

 Set Identification vs. Point Identification

 Construct Inequalities (Revealed Preference):

 Assume Mary and Maria are similar (same severity)

 If Mary chose hospital h over h’, ∆W(Mary, h, h′) = 𝑊𝑀𝑎𝑟𝑦,𝜋,ℎ −𝑊𝑀𝑎𝑟𝑦,𝜋,ℎ′ > 0

 If Maria chose hospital h’ over h, ∆W(Maria, h, h′) > 0

 ∆W Mary, h, h′ + ∆W Maria, h, h′ = 𝜃𝑝,𝜋[∆𝑝 𝑐𝑀𝑎𝑟𝑦 , ℎ, ℎ
′ + ∆𝑝 𝑐𝑀𝑎𝑟𝑖𝑎 , ℎ, ℎ

′ ] +

∆𝑓𝜋 𝑙𝑀𝑎𝑟𝑦, ℎ, ℎ
′ + ∆𝑓𝜋 𝑙𝑀𝑎𝑟𝑦, ℎ′, ℎ

 Benefits:

 The quality part (including unobserved error) is eliminated

 Allow for more finely specified models (finer patient characteristics controls 
without sacrificing power)



Moment Inequality Results

 Negative Price Coefficients!

 Higher capitation rates -> send people further away

 Compare with logit: much bigger impact



Does capitation affect quality?

 Short answer: No!

 I omit math here.

 Price-Quality tradeoff 
𝜃𝑝,𝜋

𝛼𝜋
is independent of capitation rates



Conclusion

 Obstetricians refer patients to more distant hospitals to save money

 Capitation don’t force obstetricians to sacrifice quality

 Moment Inequalities Estimator is better than Logit/Discrete Choice Models 

sometimes

 Discussions:

 1. This paper only looked at patient’s distance. The omission of physician’s 

distance, in my opinion, is a major flaw. If a physician sends patients further 

away, then he/she has to travel further to do their daily rounding. Do you think 

such omission compromises the author’s analysis?

 2. The authors didn’t explain why sending patients to distant hospitals help 

physicians save money. Can you think of a reason why?
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