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/STOXOI TOY MAOHMATOZX

» Katavonon apxwyv AtToTiinong €TKIVOUVOTNTAC

» EKuadnon mrapayoviwy 1Tou eTnpedldouv TNV
ETTIKIVOUVOTNTA OTA TPOPIUA

» EKuABbnon TnG oToXaOoTIKNG TTPOCEYYIONG TNG
A0PAAEIOC TPOPIUWV

» Katavonon Twyv apxwyv TTpocouoiwong Monte
Carlo

» Katavonon TG epapuoyng EKTiunong
ETTIKIVOUVOTNTAC YIA TNV KATAPTION OXEQiWV
OclyuaToAnyiag



"ONONIKO NANENIZTHMIO AOHNON AGRICULTURAL UNIVERSITY OF ATHENS

DISTRIBUTION

Influenced by 0.05
4 Variability
 Uncertainty
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» A property of nature;
diversity in a well-
characterized population or
parameter

» Defined by mean, standard
deviation

May 8, 2003
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277

Uncertainty is our ignorance - lack of
knowledge.

May 8, 2003
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7SOURCES OF UNCERTAINTY

» Measurement Uncertainty

1 Sampling methods, testing methods
» Conditions of Observation

 Lab studies vs. what happens in nature
» Inadequacy of Models

 Poor understanding of the system, e.g. the food
production system, the infection system.

May 8, 2003
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POINT ESTIMATE VS.
PROBABILISTIC

CONCENTRATION OF A PATHOGEN IN A FOOD

POINT
ESTIMATE
Mean =2.0
95% =4.0

DISTRIBUTION

Log-Normal
1
o

2.0

= 1.0

30 40 5650 60 70

Concentration (log CFU/g)
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AMOUNT CONSUMED

POINT ESTIMATE VS. PROBABILISTIC

90 60 70

Amount Consumed (g)

May 8, 2003

POINT
ESTIMATE
Mean = 53.3
95% = 85.0
DISTRIBUTION
Triangular
Min =10
Mode =50
Max =100
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“/MONTE CARLO ANALYSIS

» Monte Carlo analysis allows us to simulate
variability and uncertainty in the values.

A+B-C=D

w G W
||‘ ||.. ..|I|H ||||||.. ||‘ ’I..

» Range of values for “D” and probability of occurring
can be determined.

May 8, 2003



INPUT INPUT INPUT
Concentration (log CFU/g) Storage (Log Increase) Cooking (Log Decrease)

@ | : 1.08

5 o Nomeogowme ~moa 8

OUTPUT INPUT OUTPUT
Dose: OUTPUT Amount Consumed ( Concentration Cooked Product

May 8, 2003
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. ITERATION (2)

INPUT INPUT INPUT
Concentration (log CFU/g) Storage (Log Increase) Cooking (Log Decrease)

jmﬁm H?

OUTPUT INPUT OUTPUT
Dose; QUTPUT Amount Consumed ( Concentration Cooked Product

May 8, 2003



EQNONIKO NANENIZTHMIO AOHNON AGRICULTURAL UNIVERSITY OF ATHENS

[RISK ANALYSIS MODEL

» Usually spreadsheet (Excel) + @RISK, Crystal Ball
» Familiar, logic easy to see, powerful built-in functionality

» Each iteration:

» Cells show random values drawn from probability
distributions

» Spreadsheet calculates outputs and results stored

» After 1000 (say) iterations:
» Stored values for each output graphed, analysed

» Result represents approximate probability distribution of
future outcomes

May 8, 2003
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OUTPUT CAN BE SHOWN AS A
RELATIVE DISTRIBUTION ...

1998 nominal mean number of people with enteric, non-bloody
diarrhea fluoroquinolone-resistance Campylobacter infection from
chicken that receive fluoroquinolone as treatment

Relative confidence

0 2000 4000 6000 8000 10000

_||I|]|II||I||....____

12000

May 8, 2003
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... OR AS A CUMULATIVE
DISTRIBUTION

Cumulative confidence

2,000 4,000 6,000 8,000 10,000
1998 nominal mean number of people with enteric, non-bloody

diarrhea fluoroquinolone-resistance Campylobacter infection from
chicken that receive fluoroquinolone as treatment

12,000

May 8, 2003
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WHY DO WE HAVE TO MODEL WITH
PROBABILITY DISTRIBUTIONS?

0.10 2500

0.09 A

0.08 A + 2000

— Lag time distribution

0.07 1 —— Bacterial number

0.06 | A Mean lag time 1 1500

0.05 A

0.04 -

=
o
o
o

Bacterial count

0.03 A

o
o
N

+ 500

Temperature abuse time distribution

0.01 A

0.00 -

0 Lag timeto 15 Y 25 30 35 40 45 50
Time

\ Using the mean temperature abuse time
would not demonstrate risk from growth

0

May 8, 2003
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H XAPAKTHPIZTIKH KAMITYAH

AEITOYPIIA2
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2X€01a 3nG TAENG
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2) EAATTWMHATIKG OEiypaTa
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“H XAPAKTHPIZTIKH KAMMYAH
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Probability of Acceptance by Mean Log cfu/g (s.d.=0.8)

1.0 7
95% AFSSons n=5, ¢=0, m=100 cfu/g

0.8 n=10, ¢=0, m=100 cfu/g
% n=20, ¢=0, m=1 cfu/g
206
<
k=)
E 047 95% ATéppiyn
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Mean Log cfu/g



“/AEZEIZ - KAEIAIA

» EmkivouvoTnra
» EKTiNNnON €MMKIVOUVOTNTOC
» 2TOXOOTIKOC

» [11IBavoTnTEC

» Aoon

» 2UxvoTnTa

» 'EkBeon

» 20BapotnTa

» KaTavoueEg

» [1pooopoiwon Monte Carlo
» AvaAuon euaiocOnaoiag

» 2.Xe0la OslypdaToAnyiag
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Xpfionc

® To TTapOV EKTTAIOEUTIKO UAIKO UTTOKEITAI O€ AQEIEC XPNONG
Creative Commons.

® [1a eKTTAIOEUTIKO UAIKO, OTTWC EIKOVEC, TTOU UTTOKEITAI O€
AAAOU TUTTOU QdEIa Xprnong, N adsia Xxpnong avagEpeTal

PNTWG.
00
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[ Xpnuarod6Tnon

To TTapOV eKTTAIDEUTIKO UAIKO £XEI AvATITUXOEI OTO TTAQICIO TOU
EKTTAIOEUTIKOU £€pyou TOU DIOAOCKOVTA.

To €pyo «AvolKTa Akadnuaika Madnuata IMewTrovikou
MavemioTnuiou ABnvwv» £xel XpNUATOdOTACEI HOVO TNV
avadIauOPPWaON TOU EKTTAIOEUTIKOU UAIKOU.

To €pyo uAoTrolgiTal oTo TTAQiCIO Tou ETTiXEIpNOIaKOU
[MpoypaupaTtog «Ektraideuon kai Aia Biou Madnon» kai
ouyxpnuMartodorteital atrd TNV Eupwtraikn Evwon (EupwTraiko
Koivwviko Taueio) kal atro €Bvikoug TTOpouC.

ENIXEIPHIIAKO MPOTPAMMA
- EKTAIAEYEH KAl AIA BIOY MAGHEH = EZI'IA

ENEVEYON 6TNV UOLVWVid TNE. YVWON

* *
* *
* *

* p Kk

npéypappa yia v avantuén
YNOYPrEIO MAIAEIAL KAl BPHEKEYMATON  EvPanaAiko KOINONIKO TAMEI

EvpwnaikiiEvwon EI!AIKH YMHPEZIA AIAXEIPIZHE

E (KO Ki 6 Tapeis
ikt e Me tn cuyxpnparodotnon tng EAAGdag kat tn¢ Evpwmnaikng Evwong
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Copyright N'ewTtroviko MNMavemoTuio ABnvwy, Tunua Emotiung
Tpooipwy kal Alatpo@nc Tou AvBpwTtrou. 2kavdaung . Mav. «Yyieivn
Eykaraotacewv Biounxaviwyv Tpo@ipwvy. ‘Ekdoon: 1.0. ABrva 2014.
AlaB<oipo atrd tn dikTuakn dieuBuvon: http://oceclass.aua.qgr/



http://oceclass.aua.gr/
http://oceclass.aua.gr/

FEQMNONIKO NANENIZTHMIO AOHNQON AGRICULTURAL UNIVERSITY OF ATHENS

Adg1000TNONG

To TTapdv UAIKO diaTiBeTal e Toug Opoucg NG adelag xpriong Creative Commons
Avagopd, MNapduoia Ailavoury 4.0 [1] | yetayeveoTepn, AiEBviC

‘Ekdoon. ECaipouvTtal Ta auToTEAN £pya TPITWY, TT.X. PWTOYPAPIES, dlaypaupaTa
K.A.TT., TQ OTTOiQ EUTTEPIEXOVTAI OE AUTO KAl T OTTOIa ava@EpovTal Hadi ue TOUG
OPOUC XPNOoNG ToUuG OTo «ZnMeiwpa Xpnons Epywv Tpitwvy.

[©Nolel

H adeia autr) avrikel OTIC ABEIEC TTOU AKOAOUBOUV TIC TTPOdIayPaPES TOU
Opiopou AvolkTAG 'vwonc [2], eival avoikTO TTOMITIOTIKO £pyo [3] Kal yia To AOyOo
QUTO ATTOTEAEI AVOIKTO TTEPIEXOMEVO [4].

[1] http://creativecommons.org/licenses/by-sa/4.0/
[2] http://opendefinition.org/okd/ellinika/

[3] http://freedomdefined.org/Definition/El

[4] http://opendefinition.org/buttons/
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2 NUEIWPATWY

OTro1adNATTOTE AvaTtTapaywyn f 01aoKeur Tou UAIKOU Ba TTpETTEl va
OUMTTEPIAAUPBAVEI:

® 710 2nueiwua Avagopag

® 710 2nueiwpa AdelodotTnong

® T1n ONAwaon Alatpnong ZNUEIWUATWY

® 710 2nueiwua Xpnong Epywv Tpitwv (e@oocov UTTApXE!)
Madli JE TOUC OUVOOEUOUEVOUC UTTEPOUVOETOUC.



