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Presentation structure
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Updated with today’s data,

We have 90% chance of we have a 90% chance of
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35 colonists 37, with potable water

We can sustain 5 to 45
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Medium Risk of dying due

to famine

being the key factor
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Signal and Noise

What we observe Isolated noise from signal

_ . SIGNAL + NOISE SIGNAL
Sometime, simple

methods may work.

*But complexity is a... NOISE
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Talking about risks and trends

- 1
* Cut the jargon and take - = - -
the time to explain dsm = aSM_prev T n (xM xM—n)
principles.

c14 vl fx | =AVERAGE(A3:A13)

A C D E F G H J K L
1 |Daily data Rolling average

o Ta I ki ng i n ra nges a n d 13 41 32.8 =AVERAGE(A2:A12)

14 17.5 32.1 =AVERAGE(A3:A13)
. 15 26 31.4
r‘ese ntln 16 16.5 29.1
p g 17 19 271 Using the moving average to reduce the noise
. 18 16.5 27.2 120
t I O n S 19 a1 24.5
a S S U m p . 20 46.5 26.8 1o
21 38 28.3 20
22 26.5 29.0
23 32 26.9 60
24 28.5 29.1 a0
25 36 28.0
26 40.5 29.7 20
27 24 31.0 0
28 61.5 31.7 1 3 5 7 9 111315171921 232527 2931 33 3537 394143 4547 49 51 53 55 57 59 61 63 65
- o1 355 ——GlUe —oving Average
30 41.5 38.7
31 27 38.7
32 37.5 37.0
33 19 36.9
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Causality

e Some qualitative Sufficient for affirming causal inference

methods are useful,
even when trying to

: : 1. Straw-in-the-Wind 3. Smoking-Gun
establish causality. =
a. Passing: Affirm relevance of a. Passing: Confirm hypothesis.
hypothesis, but does not confirm it. b. Failing: Hypothesis is not eliminated,

.SABOTA ?E

b. Failing: Hypothesis is not eliminated, but is somewhat weakened.
but is slightly weakened.

Necessary for affirming
causal inference

2. Hoop 4. Double Decisive
a. Passing: Affirm relevance of a. Passing: Confirm hypothesis and
hypothesis, but does not confirm it. eliminates others.
b. Failing: Eliminates hypothesis. b. Failing: Eliminates hypothesis.

Lintelo, D. & Munslow, T. & Pittore, Katherine & Lakshman, Rajith. (2019).
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Objectives level using R

B
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trap <- rlnorm(10000, log(12), log(4))
patrol <- rlnorm(10000, log(10), log(2))
perimeter <- rlnorm(10000, log(60), log(3))

pl <-
P2 <-
p3 <-

%

Y
r_..

nist(trap, breaks=1000, xlim=c(1,300), col ="darkgreen")
nist(patrol, breaks=500, xlim=c(1,200), col ="red")

nist(perimeter, breaks=1000, xlim=c(1,1000), col ="purple")
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Objectives level using R

kills <- trap + patrol + perimeter
hist(kills, breaks=1000, xlim=c(1,1500), col ="skyblue2")
o il ks -
quantile(kills, ¢(0.05,0.1,0.25,0.5,0.75,0.8,0.9,0.95))
5% 10% 25% 50% /5% 30% 90% 95%

30.22833 38.56993 59.87206 101.66292 179.58215 207.69101 303.91936 427.18523
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Bayesian updating

* Updating you beliefs based on new
information.

Posterior
Data or Prior
Likelihood
A
0.2 0.4 1 3
Relative Risk (log scale)
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Forecasting

e Seasonal and Trend
decomposition using Loess

+ ARIMA e
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Model validation

| am the
Chosen One,
my models . /
don’t need V5 | You are
validation U T8 42 kidding, right?
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Thanks for attending, and
make sure to avoid the
zombification of your
Board!
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Code

* # Risk Awareness Week 2022 - Risk Reporting and Risk Monitoring during the Zombie
Apocalypse — R Code

* #1s my assumption (belief) standing the test of time?

* library(bayesrules) #loading packages

* library(tidyverse)
 library(rstan)

* library(bayesplot)

* library(broom.mixed)

* library(janitor)

* library(fpp3)
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Code

# Small Monte Carlo simulation to assess number of zombie kills as part of colony
performance review

trap <- rlnorm (10000, log(12), log(4))
patrol <- rlnorm (10000, log(10), log(2))
oerimeter <- rlnorm(10000, log(60), log(3))

Kills <- trap + patrol + perimeter

01 <- hist(trap, breaks=1000, xlim=c(1,300), col ="darkgreen")

02 <- hist(patrol, breaks=500, xlim=c(1,200), col ="red")

03 <- hist(perimeter, breaks=1000, xlim=c(1,1000), col ="purple")
nist(kills, breaks=1000, xlim=c(1,1500), col ="skyblue2")
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Code

* quantile(kills, ¢(0.05,0.1,0.25,0.5,0.75,0.8,0.9,0.95))
* H

* #Bayesian updating

e p=seq(0,1, length=100)

* HFast vs Slow Zombies

* plot(p, dbeta(p, 3, 8), type='l') #relatively weak prior
e gbeta(c(0.05,0.95), 3,8)

* plot(p, dbeta(p, 28, 96), type='l')

e gbeta(c(0.05,0.95), 28,96)

* plot_beta binomial(alpha=3,beta=8, y=28,n=124)

2 RiSK A WEEK:

Join The Global Initiative To Promote Risk Based Decision Making



Code

e prior <- pbeta(0.25,3,8)

* prior

e posterior <- pbeta(0.25, 28,96)
* posterior

* posterior/ (1-posterior) #odds
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Code

 ##fGamma-Poisson Conjugacy using the bayesrule library

* #From a sample calculating the lambda.

e HTrial anc
e #lthinkl

12 or more

° P
°p

°Pp

°Pp

“b\
v~
C )

ot gamma(s
ot gamma(s
ot _gamma(s

ot gamma(s

errors using Gamma o

Ndve dn dverage 6 zom

nape=8, rate=3)

nape=8, rate=2)

nape=8.5, rate=2)

nape=9, rate=2)

N
™~
N
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istribution to figure out the lambda from my Poisson

oies per hour, with some zombies every hour and very rarely



Code

* plot_gamma(shape=10, rate=2)

 plot gamma(shape=10, rate=3)

 plot gamma(shape=12, rate=2)#Decent prior for about 3 to 10 with an average of 6

e summarize_gamma(12,2)
* plot_poisson_likelihood(y=c(3,4,12,2,5,6,7,14,3,6,8), lambda upper bound = 50)

* #With new data
* plot_gamma_poisson(shape=12,rate=2,sum_y=70, n=11)

* summarize_gamma_poisson(shape=12,rate=2,sum_y=70, n=11)
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Code

e #STL and ARIMA
 us finance employment <- us_employment %>% filter(year(Month) >= 1970,
. Title=="Financial Activities") %>% select(-Series ID)

e autoplot(us finance employment)

* model <- us_finance_employment %>% model(stl = STL(Employed))

e components(model)

 components(model) %>% autoplot()

* modell <-us finance_employment %>% model(ARIMA(Employed, stepwise = FALSE, approx
= FALSE))

e forecast(modell, h=48) %>% autoplot(us_finance _employment)
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