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A Model of Picking out Socks from 
Your Washing Machine
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n_sock_types <- n_pairs + n_odd
socks <- rep(1:n_sock_types, 

 rep( 2:1, c(n_pairs, n_odd) ))
picked_socks <- sample(socks, 11)
sock_counts <- table(picked_socks)
> sock_counts
picked_socks
 1  3  4  5  7  8  9 10 11
 1  2  2  1  1  1  1  1  1



n_sock_types <- n_pairs + n_odd
socks <- rep(1:n_sock_types, 

 rep( 2:1, c(n_pairs, n_odd) ))
picked_socks <- sample(socks, 11)
sock_counts <- table(picked_socks)

unique <- sum(sock_counts == 1)
pairs  <- sum(sock_counts == 2)

× 7× 2
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DataParameters

pick_socks(pairs = 9, odds = 5, n_pick = 11)



× ?× ? × 11× 0

DataParameters

prob_socks(pairs = 0, odds = 11)

pick 11 socks
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So, what have we done?
● The example we used was about socks 

in Karl Broman’s washing machine.

● But the general method works on any 
generative model.

pick_socks

any_modelParamers: Θ Data: D

× m× n × 11× 0
Parameters Data
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sock_sim <- t(replicate(100000, {
  n_socks <- rnbinom(1, mu = 30, size = -30^2 / (30 - 15^2) )
  prop_pairs <- rbeta(1, shape1 = 15, shape2 = 2)
  n_pairs <- round(floor(n_socks / 2) * prop_pairs)
  n_odd <- n_socks - n_pairs * 2

  n_sock_types <- n_pairs + n_odd
  socks <- rep(seq_len(n_sock_types), rep( 2:1, c(n_pairs, n_odd) ))
  picked_socks <- sample(socks, size =  min(11, n_socks))
  sock_counts <- table(picked_socks)

  c(unique = sum(sock_counts == 1), pairs = sum(sock_counts == 2),
    n_socks = n_socks, prop_pairs = prop_pairs)
}))
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  n_socks <- rnbinom(1, mu = 30, size = -30^2 / (30 - 15^2) )
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  n_pairs <- round(floor(n_socks / 2) * prop_pairs)
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  socks <- rep(seq_len(n_sock_types), rep( 2:1, c(n_pairs, n_odd) ))
  picked_socks <- sample(socks, size =  min(11, n_socks))
  sock_counts <- table(picked_socks)

  c(unique = sum(sock_counts == 1), pairs = sum(sock_counts == 2),
    n_socks = n_socks, prop_pairs = prop_pairs)
}))

post_samples <- sock_sim[sock_sim[, "unique"] == 11 &
                         sock_sim[, "pairs" ] == 0 , ]

library(abc)           library(EasyABC)
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What’s wrong with the model?
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