CSE6392- Reasoning with Uncertainty Homework 1: Representationandinference

CSE6392- Reasoning with Uncertainty

Homework 1- Fall 2006

DueDate: Sep.282006,7:00pm

Fuzzy Logic

1. A Fuzzylogic inferencesystemis usedto infer the incomeof a person. The incomeis assumedere
to be relatedto the value of the carandto the size of the housethe personowns (this systemis by no
meansassumedo berealistic). The inferencesystemusesthreelinguistic variables(Car, House, and
Income). Eachof thesecanbelongto threepossiblesets(cheap, medium, and expensive for Car
; small, medium, andbig for House ; low, medium, andhigh for Income). Thefollowing arethe
correspondingnembershigunctions:
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Thecontrolleruseshefollowing fuzzy rules:

if Car is cheap and House is small thenIncome is low

if Car is medium andH ouse is medium thenIncome is medium
if Car is cheap andHouse is big thenIncome is medium

if Car is expensive andHouse is small thenIncome is medium
if Car is expensive andH ouse is big thenIncome is high

Calculatethe resultingscoremembershigunctionsand defuzzifiedincomevalue for a car value of $
16.000 anda housewith 1.200 squardeetusingthe Mamdaniinferencesystemintroducedn class.

Probabilities

2. The probability of a defectve microchipis 0.05. Therearea numberof teststhat canbe performedto
determineif the chipis functioningcorrectly Thefirst testdetects80% of all defectswhile the second
candetermine75% of all defectsincluding80% of all defectsthatarealsodeterminecdoy thefirst test.
Neitheroneof thetestsreturnsanerrorif the chip is correct. How high is the probability thata chip is
defectve despitebothtestscomingbacknegatve ?

3. For alottery a ball is dravn at randomfrom a box. After eachdrav the ball is put backinto the box.
You aretold thatthe box containseither1 green(G), 1 red (R), and2 blue (B) ballsor 1 green,2 red,
and1 blueball. UseaniteratedBayesiametwork to determinethe probability of therebeing2 redballs
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afterobservingthe sequence? G R G B R. Shaw the probabilitiesafter eachiteration(i.e. aftereach
obsenration).

Bayesian Networ ks

4. Below is a probabilisticnetwork to assessghe probability of goodradioreception.The goalis to usethe
availableinformationabouttherecever’s locationandthe weatherforecasto predictthe probability of a
goodreception. Accordingto thismodel,theprobabilityof agoodreceptionR) depend®nthepresence
of obstacleg0) andthunderstorm4T'S). These,in turn, dependon the location(C and ) andonthe
weatherforecasiW).

\

Concrete Obstacles
(©)

Large City Weather Forecast
©) W)
Thunderstorm
(TS)
Strong Reception
(R)

Usethefollowing conditionalprobabilitiesto determinethe conditionalprobabilitiesof goodreception
for thescenarioC A I AW, C A =1 A =TS andfor thecasewhereno obserationsareavailable.

R:

TS :

Q

P(R|OATS) =0.2

P(R|OA-TS) =04
P(R|-OATS) =0.5
P(R

| =0 A=TS)=0.8

PO|IANC) =07
P(O|IA-C) =04
PO|-IANC)=05
P(O | -IA-C)=0.1
P(TS|CAW)=0.6
(TS| C A-W) =0.05
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TS |-CAW) = 0.5
TS |-C A-W)=0.1
I)=0.6
0) = 0.7
W) =0.2
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Dempster Shafer Beliefs

5. Use a DempsterShaferbelief systemto determinethe beliefs for the lottery of problem3. (W =
{Br, Bp}, Br = biasedtowardsred, Bg = beingbiasedtowardsblue). (W = {Bg, Bg}). In par
ticular, determinethe beliefsandplausibilitiesfor thetwo sequence® G RG B RandR B G R B B.
Shaw the beliefsafterevery updateusingthe massdensityfunctionsbelaw to representheevidence.!

a) Setthemassdensitiedor the evidenceto the conditionalprobabilitiesof the particularbiasedsets
giventhecolor of ball dravn.

b) Repeatheexperimentswith asimplified evidencefunctionwhereevidence0.1 is addedto config-
uration B, andno evidenceis givento the otherconfigurationf aball of color z is dravn.

!Ratherthancomputingall the valuesby handit might be simplerto write a shortprogramto computethe massdensitiespeliefs,
andplausibilities.
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