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Figure H.3. Accuracy measures when p = 0.15 and Se = Sp = 0.95.
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Appendix I: R function documentation 

Vector of probabilities produced from a beta distribution. 

Description 

Produces a vector of expected ordered statistics for a random sample of a specified size from a 

beta distribution  

Usage 
 
beta.dist(p, alpha = 1, beta = NULL, grp.sz = 10, simul = FALSE,
 rel.tol = ifelse(alpha < 1, .Machine$double.eps^0.1, 
 .Machine$double.eps^0.25),  plot = FALSE) 

Arguments 

p a probability value; if the value is between 0 and 1, it is used as mean of the beta 

random variable  

alpha value for alpha in the beta distribution. If alpha = “hom” or “inf”, a homogeneous 

vector of probabilities is produced. If alpha = 0, the Bernoulli distribution is used. 

beta if p = NULL or not a value between 0 and 1, b is the beta value for the beta distribution 

grp.sz number of probabilities to produce 

simul finds the expected order statistics through simulation instead of using the PDFs 

rel.tol used in integrate() function; may need to change for different values of alpha 

plot returns a plot of the associated beta distribution with expected ordered values 

indicated, only works for the beta distributions 

Details 

Produces a vector of probabilities  

Value 

p.vec vector of probabilities 

Author(s) 
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Michael Black, Christopher R Bilder 

Examples 
 
p1 <- beta.dist(p = 0.05, alpha = 1, grp.sz = 16, plot = TRUE)  
  round(p1, 4)  
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Descriptive information for the halving group testing procedure up to 5 stages. 

Description 

Obtains PMF for the possible number of tests to identify all positive individuals in a group using 

the “halving” group testing procedure. Returns the PMF, expected value, and variance.  

Usage 
 
halving(p, se = 1, sp = 1, stages = 2, order.p = TRUE) 

Arguments 

p a vector of individual probabilities 

se, sp sensitivity and specificity, respectively  

stages number of stages for hierarchical group testing 

order.p default is TRUE indicating the values in p are sorted; FALSE leaves the individual 

probabilities in their given order 

Details 

The PMF is produced for a vector of individual probabilities.  

Value 

PMF data frame with number of tests and associated probabilities 

ET expected number of tests 

VT variance of number of tests 

Author(s) 

Michael Black, Christopher R Bilder 

Examples 
 
ex1 <- halving(p = rep(x = 0.05, times = 16), stages = 3) 
ex1 
ex2 <- halving(p = rep(x = 0.05, times = 16), stages = 3, se = 0.95,  

  sp = 1) 
p1 <- beta.dist(p = 0.05, a = 1, b = NULL, grp.sz = 16) 
ex3 <- halving(p = p1, stages = 3, se = 0.95, sp = 1, order.p = TRUE) 
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data.frame(t = ex1$pmf[,1], ex1 = ex1$pmf[,2], ex2 = ex2$pmf[,2], ex3 

  = ex3$pmf[,2], row.names = NULL)  #PMF 
data.frame(ex1 = ex1$et, ex2 = ex2$et, ex3 = ex3$et) #E(T) 
data.frame(ex1 = ex1$vt, ex2 = ex2$vt, ex3 = ex3$vt) #Var(T) 
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Diagnostic information for generalized hierarchical group testing procedure. 

Description 

Returns diagnostic information for a given vector of probabilities for 2, 3, or 4 stages. 

Usage 
 
hierarchical.desc(p, se = 1, sp = 1, I2 = NULL, I3 = NULL, order.p =  
  TRUE) 

Arguments 

p a vector of individual probabilities 

se, sp sensitivity and specificity, respectively 

stages number of stages for hierarchical group testing 

I2 vector of stage 2 subgroup sizes 

I3 vector of stage 3 subgroup sizes 

order.p default is TRUE indicating informative retesting; FALSE leaves the individual 

probabilities in their given order 

Details 

Produces the diagnostic information. Pooling diagnostic information is for the given group. If the 

group is part of a larger retesting process, individual diagnostic values should be used for the 

entire process to calculate the pooling diagnostic values.  

Value 

ET expected number of tests 

group.size I2, I3 vectors with number of individuals in each subgroup 

m1, m2, m3 vectors with number of subgroups a group splits into 

individual.testerror table of individual pooled accuracy measures 

group.testerror vector of pooled accuracy measures for the group 
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Author(s) 

Michael Black, Christopher R Bilder 

Examples 
 
p1 <- beta.dist(p = 0.05, a = 1, b = NULL, grp.sz = 16) 
ex4 <- hierarchical.desc(p = p1, se = 0.95, sp = 1, I2 = c(8, 8), I3 
 = NULL) 
ex4  
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Optimal or candidate retesting configuration. 

Description 

Finds the optimal configuration (ORC) or a possible optimal configuration (CRC) for retesting over 

2, 3 or 4 stages  

Usage 
 
get.CRC(p, se = 1, sp = 1, stages = 2, order.p = TRUE, everycase =  
  FALSE, init.config = “hom”) 

Arguments 

P a vector of individual probabilities 

se, sp sensitivity and specificity, respectively 

stages number of stages for hierarchical group testing 

order.p default is TRUE indicating informative retesting; FALSE leaves the individual 

probabilities in their given order 

everycase default is FALSE indicating the CRC is found; TRUE finds ORC, warning of 

possible excessive time. 

init.config default is “hom” which uses an initial configuration with subgroups of 

approximately equal sizes;  “ord” uses an initial configuration with 1 individual in 

each subgroup except the first; “both” uses both “hom” and “ord” methods 

Details 

ORC can require an excessive amount of running time for large groups (>18 for three stages, >13 

for four stages). If a group has fairly homogeneous probabilities then init.config = “hom” 

should be used. If a group has very heterogeneous probabilities init.config = “ord” should 

be used. 

Value 
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ORC Returned if everycase = TRUE 

CRC Returned if everycase = FALSE 

Desc Provides diagnostic values from hierarchical.desc

Author(s) 

Michael Black, Christopher R Bilder 

Examples 
 
p1 <- beta.dist(p = 0.05, a = 1, b = NULL, grp.sz = 16) 
ex5 <- get.CRC(p = p1, se = .95,sp = 1, stages = 3) 
ex5 

 

 

 


