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Motivating example: A two-phase experiment

• Phase 1:
- Participants get partitioned into k treatment groups
- Each participant produces some good
- (For example, condition under which participants produce good could vary between treatments)

• Phase 2:
- Goods get peer-reviewed by other participants => need to find a matching
- Want to randomize: Every good-reviewer combination should be equally likely
- (There may be some potential confounding factors, e.g. between 1st participant in group A and 1st

participant in group B)

• Possible additional constraints:
- No good is reviewed by participants from the same treatment group
- Multiple reviewers per good
- Multiple reviewers should be equally spread among treatment groups
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Translating to graph theory
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Constraints:
- No good is reviewed by participants from

the same treatment group
- Two different reviewers per good, each

reviewer reviews two different goods
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The issue: Why simple approaches fail
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Constraints:
- No good is reviewed by participants from

the same treatment group
- Two different reviewers per good, each

reviewer reviews two different goods

Algorithm, design attempt:
- 1: Select Good:
- Select group g at random
- Select good x of g at random

- 2: Select Reviewer:
- Select group h at random (h ≠ g)
- Select reviewer y of h at random
- If reviewer has maximum degree, goto 2

- Match (x,y)
- Recurse until eveyone is matched
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=> Use flow graph in deterministic case



The issue: Why simple approaches fail
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Results from complexity theory
- Intuitively: Sampling uniformly connected to counting

(sampling with p = !
"

=> sufficiently many samples
gives ≈ M )

- Exact counting in bipartite case: #P-complete (Valiant
1979).

Good news:
- Proven: Almost uniform sampling and approximately

counting interreducible (Jerrum, Valiant and Vazirani
1986)

- Good approximations for counting in bipartite graphs
(Jerrum, Sinclair and Vigoda 2004)

Solved? Call Clay institute to get 1.000.000$



The very special case: Solution for k-partite, k-regular
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• Classical fix: Flow graphs. 

• But: Not randomized

• For highly structured cases, can introduce randomness by shuffeling nodes

Flow graph for capacitated-b-matching in k partite, k 
regular case

Testing n=100.000 times. Each of the 36 possible 
perfect matchings is equally likeley

Solved, 
for this case



Outlook & Discussion
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• More general cases?

• Studies?

• Possible further applications? 
- Entry-level labour markets (Roth et al. 1990)
- Problem: Not uniformly random. Some matches occur even with probability p=0 (Ma 1996)
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