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Markov process
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<RME oKl in Markov process>
State = Sunny, Rainy

Transition probability matrix
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Sunny Rainy
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Markov Reward Process
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- State
- Transition probability matrix
- Reward

- Discount Factor

<Student example in MRP>

S={Facebook, Class1, Class2, Class3, Pub, Pass, Sleep}
Discount factor 7} 1 & [ Class 3 2| Value T5}7|
1. Class 3 2| value & F5}7| ?IsiA= DO|2i2| state Q! pass 2| value FEf F3HOF .
V(pass) = 10 + 1*0 = 10
2. V(class 3) = -2(reward) + 0.6*10(v(pass)) + 0.4*0.8(v(pub)) = -4.3
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Gt = Rey1 + YRz + Y*Rpyz + -+ = ZYth+k+1
k=0

ve[0,1]: |2 rewardOf| CHSt discount factor

SiX Y= reward?t O|2HO| Y= reward2Ct valuabledt?| 20| 0~1AF0|Q] ZF CHYSI ™
020 Y= reward?| ¥e0| MEZ discount factors F7tstCh BHY discount factor 7t 10|22t
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-y =00|® myopic evaluation

-y =10|H far-sighted evaluation

Value function
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v(s) = E[G|S; = 5]

V(s)= stateOff CHEH 2F=0]7] I20| O state2 A|AU=X[0f h2t H2HTICE

Bellman equation for MRP
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v(s) = E[G, |S; = s]

=E[Rey1 + YRey2 + VZRt+3 + S, = 5]
= E[Ri41 +VG1q|S: = 5]

= E[Reyq +yv(s)ISe = 5]
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Markov Decision Process

MDP = MRP O|Al OO|MEZ} HoiXl ZO|Ct O 2 = MRPOAM BMEZ O sf|ECHH MDP
7t El& ZOICt d222 <S, PR, y> 2 O|20Tl MRPQt ©2| MDPE <S, A PR, y> 2 74

EICH O{7|M S &= state , A &= action, P £ transition probability, R 2 reward, y = discount
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A policy T is a distribution over actions given states

m(als) = P[4, =a|S; = 9]
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Value Function
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State value function

The state value function V (s) of an MDP is the expected return starting from state s, and then

following policy

V. (S) = EL[G,|S; = s]

State-Action value function

The action-value function q,(s,a) is the expected return starting from state s, taking action a, and

then following policy T

qn(s,a) = Eq[G|S; =5, Ar = a]
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Bellman Expectation Equation
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Bellman Expectation Equation for V™

Vi(S) = Xaeam(@[s)(RG + Y Xgr es Pyt Va(s))

Bellman Expectation Equation for Q™
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