
Sad Grad Student HMM:
Example



Example: Weather HMM

Rt Rt+1 P(Rt+1|Rt)

+r +r 0.7

+r -r 0.3

-r +r 0.3

-r -r 0.7

Rt Ut P(Ut|Rt)

+r +u 0.9

+r -u 0.1

-r +u 0.2

-r -u 0.8

Umbrella1 Umbrella2

Rain0 Rain1 Rain2

B(+r) = 0.5
B(-r)  = 0.5

B’(+r) = 0.5
B’(-r)  = 0.5

B(+r) = 0.818
B(-r)  = 0.182

B’(+r) = 0.627
B’(-r)  = 0.373

B(+r) = 0.883
B(-r)  = 0.117
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B(+r) = 0.5
B(-r)  = 0.5
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B’(-r)  = 0.5
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Time Passes:
B’(Xt+1) = SxtP(Xt+1|xt)B(xt)
Observation:
B(Xt+1) xt+1 P(et+1|Xt+1)B’(xt+1)

Time Passes:
P(rain|sun)B(sun) + P(rain|rain)B(rain) = 0.3(0.5) + 0.7(0.5)

= 0.15 + 0.35 = 0.5 
P(sun|sun)B(sun) + P(sun|rain)B(rain) = 0.7(0.5) + 0.3(0.5)

= 0.35 + 0.15 = 0.5
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Time Passes:
B’(Xt+1) = SxtP(Xt+1|xt)B(xt)
Observation:
B(Xt+1) xt+1 P(et+1|Xt+1)B’(xt+1)

Observe:
P(+um|rain)B’(rain) = 0.9(0.5) = 0.45
P(+um|sun)B’(sun) = 0.2(0.5) = 0.1
Z = 0.1 + 0.45 = 0.55 
B(rain) = 0.45/0.55 = 0.818, B(sun) = 0.1/0.55 = 0.182
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Time Passes:
B’(Xt+1) = SxtP(Xt+1|xt)B(xt)

Time Passes:
P(rain|sun)B(sun) 

+ P(rain|rain)B(rain) = 0.3(0.182) + 0.7(0.818)
= 0.0546 + 0.5726 = 0.627 

P(sun|sun)B(sun) 
+ P(sun|rain)B(rain) = 0.7(0.182) + 0.3(0.818)

= 0.1274 + 0.2454 = 0.373



Example: Weather HMM

Rt Rt+1 P(Rt+1|Rt)

+r +r 0.7

+r -r 0.3

-r +r 0.3

-r -r 0.7

Rt Ut P(Ut|Rt)

+r +u 0.9

+r -u 0.1

-r +u 0.2

-r -u 0.8

Umbrella1 Umbrella2

Rain0 Rain1 Rain2

B(+r) = 0.5
B(-r)  = 0.5

B’(+r) = 0.5
B’(-r)  = 0.5

B(+r) = 0.818
B(-r)  = 0.182

B’(+r) = 0.627
B’(-r)  = 0.373

B(+r) = 0.883
B(-r)  = 0.117

Observation:
B(Xt+1) xt+1 P(et+1|Xt+1)B’(xt+1)

Observe:
P(+um|rain)B’(rain) = 0.9(0.627) = 0.5643
P(+um|sun)B’(sun) = 0.2(0.373) = 0.0746
Z = 0.5643 + 0.0746 = 0.6389 
B(rain) = 0.5643/0.6389 = 0.883 
B(sun) = 0.0746/0.6389 = 0.117


