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Motivation
Frequent testing is needed to monitor and limit the spread of COVID-

19. However, its cost (US $30-50 per test [1]) and shortage of test 

kits hinder high-volume routine testing. Studies show that pooled 

testing is effective in reducing the number of tests needed to 

diagnose a population. This study compares several pooling 

algorithms, identifies their optimal parameters, and suggests the 

best pooling procedure for populations in Arizona.

Background
A literature search was conducted between 11/2020 to 03/2021. To 

generalize the methods, nineteen pooling procedures were placed 

among four categories:

▪ Dorfman 2-stage: a population is randomly partitioned into 

fixed-sized groups. Samples are combined in each group, then 

tested. A negative result implies the group is negative; a positive 

result requires individual retesting.

▪ Multipool: each individual is placed into multiple groups. The 

set of positive groups may be decoded to pinpoint positive 

samples without the need to retest.

▪ Social network: groups are formed based on relationships in the 

population (e.g., families, classrooms), since positive samples 

are likely to be positively correlated.

▪ Binary search, poisoned wine: groups are tested; positive 

groups are split, then retested. Continue until all groups are 

negative or the group size is equal to one.

The maximum recommended pool size is 64 [2].

Methodology
The following three metrics were used to compare the performance 

of each category:

▪ Tests per individual

▪ Time to diagnose a population

▪ Prerequisites for constructing pools

The minimum tests per individual was solved at each prevalence 

level p to identify the optimal group size n of each category.

Selected studies for numerical comparison of tests per individual:

▪ Dorfman 2-stage: Aragón‐Caqueo, D. et al. [3]

▪ Multipool: Mutesa, L. et al. [4]

▪ Social network: Lin, Y. et al. [5]

▪ Binary search, poisoned wine: Srivastava, A. et al. [6]
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p n

0.001 32 64 58 64

0.005 15 64 26 64

0.01 11 35 19 64

0.02 8 17 14 64

0.03 6 12 11 46

0.05 5 7 9 28

0.1 4 3 7 16

0.15 3 2 6 8

0.2 3 2 5 8

0.25 3 1 5 4

0.3 3 1 5 1

0.4 3 1 5 1

Time to diagnose
a population

Prerequisites for 
constructing pools

Location p n procedure

Arizona 0.137 ≤ 64 social net.

Apache 0.128 ≤ 64 social net.

Cochise 0.118 ≤ 64 social net.

Coconino 0.115 ≤ 64 social net.

Gila 0.114 ≤ 64 social net.

Graham 0.172 ≤ 52 social net.

Greenlee 0.073 ≤ 7 binary s.

La Paz 0.094 ≤ 46 binary s.

Maricopa 0.143 ≤ 64 social net.

Mojave 0.158 ≤ 64 social net.

Navajo 0.152 ≤ 64 social net.

Pima 0.117 ≤ 64 social net.

Pinal 0.137 ≤ 64 social net.

Santa Cruz 0.189 ≤ 64 social net.

Yavapai 0.125 ≤ 64 social net.

Yuma 0.194 ≤ 64 social net.

procedure # of stages

Dorfman 
2-stage

2

Multipool 1 − 3

Social 
network

2

Binary 
Search

log2 𝑛

procedure prerequisites

Dorfman 
2-stage

none

Multipool none

Social 
network

create social 
network graph

Binary 
Search

use results of 
previous stage

Methodology

The procedure with the fewest tests 

per individual is selected based on 

current prevalence and group size.

Group size is limited by the daily 

number of conducted tests.

Prevalence and group size data were collected 

from azdhs.gov [7] on 11 April 2021

Suggested procedure 
for Arizona populations

Conclusions
• Pooled testing is much more efficient (~10x) than individual 

testing at low prevalence.

• Optimal group sizes decrease as prevalence increases.

• All procedures break even with individual testing around p = 0.3.

• Social network and binary search procedures are generally the 

most efficient in the number of tests per individual.

• Dorfman 2-stage and multipool procedures are less efficient, but 

no prior data is needed to construct pools. All their pools can be 

decided at once, saving time, whereas pools for social network 

and binary search depend on previous data.

• Dorfman 2-stage, multipool, and social network procedures take 

similar time, since they are derived from Dorfman’s original 

pooling algorithm (1947).
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Future Work
• Analysis on social-network-specific features (correlation constant, 

sparse vs. dense network) and multipool decoding algorithms.

• Consider test specificity and sensitivity.


