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Background: Avian influenza H5N1 (Bird Flu)

* Disease Outbreaks
Show Patterns

Trial Data:

« Covid-19
 H5NI1 outbreaks, 2005-12-08 to
2012-10-28.
* Time Series Analysis - Temperature
ARIMA « Relative humidity

Random Forest
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ARIMA (AutoRegressive Integrated Moving Average)

AutoRegressive AR(): Yiruture) = Bo + B1Y + X n-1) By,

The target: "Y " is based on its past “lagged” values: Y4413, Yiiag:23s -

Integ I’atGd I(n): Y{future} —Y = BO + Bl(Y - Y{lag:l}) + Z?z_ll Bi+1( Y{lag:i} - Y{lag:i+1})

Differencing removes: *the changes in the level of a time series *eliminates trends and seasonality -> consequently stabilizing
the mean of the time series. Features is not dependent on time.

Moving Average MA(): Yirururey = Bo + Bie + X0 Bigpiag:iy

The residual error: € for each lagged versus model value to predict "Y"
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Random Forest
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Retrospective versus Prospective

° ' Comparing the b) Pro® R.F.2 confusion matrix
Retros peCtlve 1(\2%E of tlll)e mogdels. ( )under null. (Table 4 in [1])
. . able 3 in
« All prior data = predict all of future (Table 3n 1) Predicted

| Retro® Pro® =
ARIMA | 26.96 28.74 Up 0.3685 0.2222
R.F.? 6.32 24.81 < Down 0.2553 0.154

° P ros peCtlve 2 Random Forest, P Retrospective, ¢ Prospective
« 30 week prior > 1 week at a time

 Append 1 week, train = predict 1
week.

Up Down

ctual

Predicted

10 -

e Create Confusion Matrix
e Testy2 >0

Actual
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Error: e=N@=0,0=5)y

= 5sin x5z ) + 10sin (x5 ) +
= oSin|X oo™ Sin{Xo-cm)+ €

Data: 2 Years First 1/4 Year

: == NO errors
20 - |==== Data with errors

Data Creation

| No errors
20 - === Data with errors
_ == Seasonal Feature

> 0-

== Seasonal Feature
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Retrospective

. Retrospective Random Forest Residuals
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SIEEEEE Predicted :
20" 0.50-
10- 0.25-
0.00-
> 0- > :
-0.25-
~10- :
. -0.50-
-20- -9.75-
1 -1.00-
_30- 1 1 1 1 1 1 1 1 1 LI 1 L I I R I L R
o{QN o{& of&‘ o{g) o{é\ o{éb 0{\9 o{Q o{\”b o{Q\, o Y o{@‘ o{g) o{@ o{éb o{\9 o{\'\, o 4
- = - - - 3 = - - - - - - - - = - 3
D D D D D D D D D AT AR ADT AR ADT DT ADT DT D



.? UNIVERSITY OF COPENHAGEN 10/03/2022 8

Prospective

0 Prospective Random Forest (30 weeks : 1 week) Residuals
~ = Unknown Data (50%) 1.57 — MSE = 0.038
R Predicted :
20'_
10 -
> 0-
~10-
~1.5-
—20‘_
: -2.0-
_30_- 1 1 1 1 1 1 1 1 1 LI 1 I I R I R R B
o{%\’ o{éL o)& o{@ o)'@ oféb o,'\’Q o 7 o{\:b o)@ 0)’&0)&‘ o{g) 0)’6\ o,'@ o g o g o g
“ “ % “% “% “ Y Y % DY QY QY Y Y QY QY QY
AP AP A® AP AP AP AP AP AP AT AR AR AR ADT AR ADT AR AD



.? UNIVERSITY OF COPENHAGEN 10/03/2022 9

Data versus Predicted
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Confusion Matrices

Downtick - 0.491758 Downtick - e 4568
: E .
L L
L0 L
Ly s
— —
L L
2 2
- —
ST E O-06274725 0.505495 Uptick - 0.257195
Downtick Upt‘lck Downltick Uptlick
Predicted label Predicted label
Proportion of TRUE downticks = 0.49176 Proportion of TRUE downticks = 0.49209

Proportion of PREDICTED downticks = 0.49451 Proportion of PREDICTED downticks = 0.49415



