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Hyperparameter Optimization
(Evolutionary Algorithm, Brute Force, Grid

Search, Random Search)

fminsearch - Fit Function MATLAB

1sgfit - Fit Function MATLAB

Estimation

The fine art of guessing

OTHER METHODS TO

ESTIMATE THE
PARAMETERS
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WHEN WILL THIS PANDEMIC BE OVER?

Melihat laju kematian?

Mengecek jumlah infeksi?
atau laju kesembuhan?

Kasus Positif Tes Swab?

Menghitung rasio orang

Setelah PSBB 2-4
sembuh dan meninggal?

minggu? Atau seusai
Lockdown?

JAWABAN: TIDAK ADA YANG TAHU DENGAN PASTI.

NAMUN, INDIKASINYA BISA DILIHAT DENGAN MENGGUNAKAN SUATU
UKURAN, YAITU REPRODUCTION NUMBER.

Van den Driessche, P., & Watmough, J. (2008). Further Notes on the Basic Reproduction Number. Lecture Notes in Mathematics, 159-178.
Cheng, A. (2009). Faculty Opinions recommendation of Pandemic potential of a strain of influenza A (HIN1): early findings. Faculty Opinions — Post-Publication Peer Review of the Biomedical Literature.
Cooper, D. L., Smith, G. E., Regan, M., Large, S., & Groenewegen, P. P. (2008). Tracking the spatial diffusion of influenza and norovirus using telehealth data: A spatiotemporal analysis of syndromic data. BMC Medicine, 6(1).
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RO (basic reproduction number) of diseases
A measure of how many people each sick person will infect on average

nfected |
person |

REPRODUCTION NUMBER:

1. BaS|C . RO (expected value before pandemic spreads)
2. EffeCUVe . Rt (value at specific time)

Smallpox Measles * Cowling, B.J., Lau, M. S. Y., Ho, L.-M., Chuang, S.-K., Tsang, T., Liu, S.-H., ... Lau, E. H. Y. (2010). The Effective

Reproduction Number of Pandemic Influenza. Epidemiology, 21(6), 842—-846.
6.0 6 o 16 o * Nishiura, H., & Chowell, G. (2009). The Effective Reproduction Number as a Prelude to Statistical Estimation
of Time-Dependent Epidemic Trends. Mathematical and Statistical Estimation Approaches in Epidemiology,
This number may change as we leal re about this new diseass 103-121.

Sumber: visual capitalist
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Susanto, H., Tjahjono, V.R., Hasan, A., Kasim, M.F., Nuraini N., Putri, E.R.M., Kusdiantara, R., Kurniawan, H., (2020). How Many Can You Infect?
Simple (and Naive) Method of Estimating the Reproduction Number. Working Paper.

Lai, A., Bergna, A., Acciarri, C., Galli, M., & Zehender, G. (2020). Early Phylogenetic Estimate Of The Effective Reproduction Number Of 2019-nCoV.
Chong, Y. C. (2020). A Novel Method for the Estimation of a Dynamic Effective Reproduction Number (Dynamic-R) in the CoViD-19 Outbreak.
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DESIGNING LSTM NETWORK (MATLAB R2019b)

24 %% CREATE LONG SHORT-TERM MEMORY NETWORK FOR EFFECTIVE REPRODUCTION NUMBER

25— numFeatures = 1;
26— numResponses = 1;
27— numHiddenUnits = 50;

28 — layers =
29

30

31

32

33— options
34

35

30

37

38

39

40

[

1stmLayer(numHiddenUnits)

ﬁullyConnectedLayer(numResponses)

regressionlLayer];

= trainingOptions(

‘MaxEpochs',500, .
GradlentThreshold'

'InitiallLearnRate’ ,@.@@5,

'LearnRateSchedule’,

'Verbose',0);

MATHWORKS DOCUMENTATION : https://www.mathworks.com/help/deeplearning/ref/trainingoptions.html

'plecewilise’,
'LearnRateDropPeriod’', 100,
_ earnRateDropFactor’

,0.2,

- — Variasi — Bi-LSTM, MLP, CNN

e ‘sgdm’ : Stochastic Gradient Descent
with momentum (SGDM) optimizer.
* ‘rmsprop’ : Use the RMSProp optimizer.

Training Progress (14-May-2020 20:00:43)
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https://www.mathworks.com/help/deeplearning/ref/trainingoptions.html

FORECASTING THE VALUE OF R anyrinaines
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PREDIKSI KEDEPAN: Effective Reproduction Number, R;, Jawa Timur masih berada di sekitar
angka 3.55. Artinya, satu orang yang terinfeksi berpotensi bisa menularkan penyakit COVID-19
ke 3-4 orang lainnya. Hasil ini masih berupa dugaan, perlu penelitian lanjut. 13
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Mathematics is The Science Which Uses Easy Words for Hard Ideas
- Edward Kasner -

WEBSITE SimcovID : https://simcovid.github.io/
PPT DESIGN : The Power of Power Point (thepopp.com)
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