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pExtinct Probability that one initial case leads to an outbreak that eventually
dies out (stochastic extinction)
Description

Probability that one initial case leads to an outbreak that eventually dies out (stochastic extinction)

Usage

pExtinct(R, k)

Arguments
R Reproduction number: mean of negative binomial offspring distribution
k Dispersion parameter of negative binomial offspring distribution

Value

The probability of outbreak extinction

Author(s)

Damon Toth

Examples

# Probability that a single case leads to an extinct outbreak when the offspring distribution
# is negative binomial with mean 2 and dispersion parameter 0.5:
pExtinct(R=2,k=0.5)
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pFinalSize Final outbreak size probability

Description

Final outbreak size probability

Usage

pFinalSize(n, j, R, k)

Arguments

n Number of initial cases in generation 0

j Total outbreak size (>= n).

R Mean of negative binomial offspring distribution

k Dispersion of negative binomial offspring distribution
Value

The final size probability

Examples

# With 5 initial individuals and negative binomial offspring distribution with mean R=0.2
# and dispersion k=0.1, gives the probability of outbreak extinction with a total number
# final outbreak size of exactly 5 to 20 individuals (including the initial 5):
pFinalSize(5, 5:20, R=0.2, k=0.1)

pFinalSizeAndGen Joint probability of outbreak final size and number of transmission
generations

Description

Joint probability of outbreak final size and number of transmission generations

Usage

pFinalSizeAndGen(g, n, j, R, k)
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Arguments
g Number of generations.
Number of initial cases
3j Final size
R Reproduction number
k Dispersion parameter
Value

The joint probability of the final outbreak size and number of transmission generations

Author(s)

Damon Toth

Examples

# Probability that 1 initial infection leads to an outbreak of final size 20 over exactly
# 3 generations of transmission:
pFinalSizeAndGen(g=3,n=1,3j=20,R=0.8,k=0.1)

pFinalSizeAndGenSwitch

Joint probability of outbreak final size and number of transmission
generations with offspring distribution parameters switched after gen-
eration one

Description
Joint probability of outbreak final size and number of transmission generations with offspring dis-
tribution parameters switched after generation one

Usage

pFinalSizeAndGenSwitch1(g, n, j, RO, k@, Rc, kc)

Arguments
g Number of generations
Number of initial cases
j Final size
RO Mean of negative binomial offspring distribution from generation one
ko Dispersion of negative binomial offspring distribution from generation one
Rc Mean of negative binomial offspring distribution from generation two on

ke Dispersion of negative binomial offspring distribution from generation two on
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Value

The joint probability of outbreak final size and number of transmission generations

Author(s)

Damon Toth

Examples

# Probability that 1 initial infection leads to an outbreak of final size 20 over exactly
# 3 generations of transmission:
pFinalSizeAndGenSwitch1(g=3,n=1,j=20,R0=2,k0=0.1,Rc=0.5,kc=1)

pFinalSizeAndGenSwitch2

Joint probability of outbreak final size and number of transmission
generations with offspring distribution parameters switched after gen-
eration two

Description
Joint probability of outbreak final size and number of transmission generations with offspring dis-
tribution parameters switched after generation two

Usage
pFinalSizeAndGenSwitch2(g, n, j, RO, k@, Rc, kc)

Arguments
g Number of generations
Number of initial cases
3j Final size
RO Mean of negative binomial offspring distribution from generation one and two
ko Dispersion of negative binomial offspring distribution from generation one and
two
Rc Mean of negative binomial offspring distribution from generation three on
kc Dispersion of negative binomial offspring distribution from generation three on
Value

The joint probability of outbreak final size and number of transmission generations

Author(s)

Damon Toth
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Examples

# Probability that 1 initial infection leads to an outbreak of final size 20 over exactly
# 3 generations of transmission:
pFinalSizeAndGenSwitch2(g=3,n=1, j=20,R0=2,k0=0.1,Rc=0.5,kc=1)

pFinalSizeSwitchi1 Probability of final outbreak size with offspring distribution parame-
ters switched after generation one

Description

pFinalSizeSwitchl is the probability that n initial cases lead to an extinguished outbreak of total
size j after any number of transmission generations (j includes the n initial cases)

Usage

pFinalSizeSwitch1(n, j, RO, k@, Rc, kc)

Arguments

n Number of initial cases in generation 0

j Total outbreak size (>= n).

RO Mean of negative binomial offspring distribution from generation one

ko Dispersion of negative binomial offspring distribution from generation one

Rc Mean of negative binomial offspring distribution from generation two on

kc Dispersion of negative binomial offspring distribution from generation two on
Value

The probability of the final outbreak size

Examples

#With 5 initial cases, the probability that the final outbreak size is 5 to 20
#(including the initial 5):
pFinalSizeSwitch1(n=5, j=5:20, R0=2, k0=0.1, Rc=0.2, kc=0.1)
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pFinalSizeSwitch2 Probability of final outbreak size with offspring distribution parame-
ters switched after two generations of transmission

Description

pFinalSizeSwitch2 is the probability that n initial cases lead to an extinguished outbreak of total
size j after any number of transmission generations (j includes the n initial cases), for a branching
process with offspring distribution parameters (R0,k0) during the first 2 transmission generations
and (Rc,kc) during subsequent generations

Usage
pFinalSizeSwitch2(n, j, RO, k@, Rc, kc)

Arguments

n Number of initial cases in generation 0

j Total outbreak size (>= n).

RO Mean of negative binomial offspring distribution before the switch

ko Dispersion of negative binomial offspring distribution before the switch

Rc Mean of negative binomial offspring distribution after the switch

ke Dispersion of negative binomial offspring distribution before the switch
Value

The probability of the final outbreak size

Examples

#With 5 initial cases, the probability that the final outbreak size is 20
#(including the initial 5):
pFinalSizeSwitch2(n=5, j=20, R0O=2, k0=0.1, Rc=0.2, kc=0.1)

pGen Probability that one initial case leads to an outbreak lasting less than
g generations of transmission.

Description

Probability that one initial case leads to an outbreak lasting less than g generations of transmission.

Usage
pGen(gMax, R, k)
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Arguments
gMax Maximum number of generations.
R Reproduction number.
k Dispersion parameter.

Value

A vector of probabilities for each number of generations from 1 to gmax

Author(s)

Damon Toth

Examples

# Probability of outbreak lasting less than 1,2,3,...,10 generations:
pGen(gMax=10, R=0.9, k=0.1)

pGenSwitch1 Probability that one initial case leads to an outbreak lasting less than
g generations of transmission, with offspring distribution parameters
switched after generation one.

Description
Probability that one initial case leads to an outbreak lasting less than g generations of transmission,
with offspring distribution parameters switched after generation one.

Usage
pGenSwitchl(gMax, R@, k@, Rc, kc)

Arguments
gMax Maximum number of generations
RO Basic reproduction number: mean of negative binomial offspring distribution
from generation one
ko Dispersion of negative binomial offspring distribution from generation one
Rc Control reproduction number: mean of negative binomial offspring distribution
from generation two plus
kc Dispersion of negative binomial offspring distribution from generation two plus
Value

A vector of probabilities for each number of generations from 1 to gmax
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Author(s)

Damon Toth

Examples

# Probability of outbreak lasting less than 1,2,3,...,10 generations:
pGenSwitch1(gMax=10, RO=3, k©=0.1, Rc=0.5, kc=1)

pGenSwitch2 Probability that one initial case leads to an outbreak lasting less than
g generations of transmission, with offspring distribution parameters
switched after generation two.

Description
Probability that one initial case leads to an outbreak lasting less than g generations of transmission,
with offspring distribution parameters switched after generation two.

Usage

pGenSwitch2(gMax, RO, k@, Rc, kc)

Arguments
gMax Maximum number of generations
RO Basic reproduction number: mean of negative binomial offspring distribution
from generation one and two
ko Dispersion of negative binomial offspring distribution from generation one and
two
Rc Control reproduction number: mean of negative binomial offspring distribution
from generation three plus
kc Dispersion of negative binomial offspring distribution from generation three
plus
Value

A vector of probabilities for each number of generations from 1 to gmax

Author(s)

Damon Toth

Examples

# Probability of outbreak lasting less than 1,2,3,...,10 generations:
pGenSwitch2(gMax=10, RO=3, k0=0.1, Rc=0.5, kc=1)
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pNextGenSize Probability of y total transmission directly from x independent infected
individuals

Description

Probability of y total transmission directly from x independent infected individuals

Usage

pNextGenSize(x, y, R, k)

Arguments

X Number of infected individuals in generation n

y Number of total transmissions in generation n+1

R Mean of negative binomial offspring distribution

k Dispersion of negative binomial offspring distribution
Value

The probability of the given number of transmissions

Examples

# With 5 individuals in this generation, what is the probability of
# @ to 15 transmissions in the next generation?
pNextGenSize(x=5, y=0:15, R=0.2, k=0.1)

pSizeAtGen Probability that n initial cases lead to an outbreak that lasts at least g
generations of transmission AND has exactly j total cases after gener-
ation g
Description

Probability that n initial cases lead to an outbreak that lasts at least g generations of transmission
AND has exactly j total cases after generation g

Usage

pSizeAtGen(g, n, j, R, k)
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Arguments
g Number of generations of transmission
n Number of initial cases
j Total size of outbreak after generation g
R Reproduction number: mean of negative binomial offspring distribution
k Dispersion parameter of negative binomial offspring distribution
Value

The probability of the given outbreak size at the given generation

Author(s)

Damon Toth

Examples

#Probability that 10 initial cases leads to an outbreak lasting at least
# 3 transmission generations and is of exact size 30 after 3 generations
pSizeAtGen(g=3,n=10, j=30,R=2,k=0.5)

pSizeAtGenSwitch1 Probability that n initial cases lead to an outbreak that lasts at least g
generations of transmission AND has exactly j total cases after gener-
ation g, with offspring distribution parameters switched after genera-
tion one

Description

Probability that n initial cases lead to an outbreak that lasts at least g generations of transmission
AND has exactly j total cases after generation g, with offspring distribution parameters switched
after generation one

Usage
pSizeAtGenSwitch1(g, n, j, RO, k@, Rc, kc)

Arguments
g Number of generations of transmission
n Number of initial cases
b Total size of outbreak after generation g
RO Basic reproduction number: mean of negative binomial offspring distribution

from generation one



12 pSizeAtGenSwitchl

ko Dispersion parameter of negative binomial offspring distribution from genera-
tion one
Rc Control reproduction number: mean of negative binomial offspring distribution

from generation two plus

ke Dispersion parameter of negative binomial offspring distribution from genera-
tion two plus
Value

The probability of the given outbreak size at the given transmission generation

Author(s)

Damon Toth

Examples

#Probability that 10 initial cases leads to an outbreak lasting at least
# 3 transmission generations and is of exact size 30 after 3 generations
pSizeAtGenSwitch1(g=3,n=10, j=30,R0=2,k0=0.5,Rc=0.5,kc=1)
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