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STATE Appliance i
Appliance (i + 

1)

1 OFF OFF

2 On Off

3 Off On

4 On On

TRANSITION

BETWEEN

STATES

UNDERLYING EVENT(S)

1,1 IS FOREIGN DATUM

1,2 Was missing datum from state 2 and is foreign datum

1,3 Was missing datum from state 3 and is foreign datum

1,4 Were missing data from states 2 and 3 and is foreign datum

2,1 Appliance i is turning off but appliance (i + 1) has not turned on 

2,2 Is foreign datum

2,3 Was missing datum from  state 4 and is 4,3 transition

2,4 Was missing datum from state 4 and is external datum

3,1 Appliance (i + 1)  is turning off but appliance i has not turned on

3,2 Was missing datum from  state 4 and is 4,2 transition

3,3 Is foreign datum

3,4 Was missing datum from state 4 and is foreign datum

4,1 Was missing datum from either state 2 or 3 and is 2,1 or 3,1 

transition

4,2 Appliance (i + 1)  is turning off but appliance i has not turned off

4,3 Appliance i is turning off but appliance (i + 1)  has not turned off

4,4 Is foreign datum
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Estimations
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& time features
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SIMULATED

APPLIANCE

MEAN , POSITIVE

CHANGE, W

MEAN , NEGATIVE

CHANGE (ABSOLUTE

VALUE), W

STANDARD

DEVIATION , W

1 110 105 10

2 130 135 13.5

3 150 160 10

4 180 190 13.5

5 210 210 10

SIMULATED

APPLIANCE

TIME-ON, 

MINIMUM, S

TIME-ON, 

MAXIMUM, S

TIME-OFF, 

MINIMUM, S

TIME-OFF,

MAXIMUM, S

1 30 100 400 600

2 70 150 500 600

3 100 180 350 500

4 150 270 200 400

5 40 140 300 700
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Estimated

True
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FNTP

TP

FPTP

TP
FNTP

TP

FPTP

TP

F 2

SIMULATED

APPLIANCE

BAYESIAN

CLASSIFIER

OUR ALGORITHM, 

NO TIME-OFF

STATISTICS USED

OUR

ALGORITHM

1 0.859 0.910 0.985

2 0.666 0.835 0.865

3 0.749 0.850 0.925

4 0.743 0.865 0.970

5 0.859 0.950 0.965
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CIRCUIT

(APPLIANCE)

POSITIVE, 

MEAN, W

POSITIVE, 

STANDARD

DEVIATION, 

W

NEGATIVE, 

MEAN, W

NEGATIVE, 

STANDARD

DEVIATION,W

1

Refrigerator

204.3 3.9 179.5 2.4

2 Dishwasher 217.3 20.6 212.1 19.7

3 Kitchen 

outlet 1

1084.8 14.5 1074.6 15.1

4 Microwave 1548.5 52.4 1504.9 43.9

5 Kitchen 

outlet 2

1543.5 21.1 1533.5 14.5

6 Bathroom 

GFI

1613.2 18.6 1607.3 18.4

7 Oven 1 1651.4 22.4 1640.7 21.1

8 Oven 2 2474.9 29.5 2448.4 24.2

9 Kitchen 

outlet 3

2767.9 51.3 2706.3 33.1
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CIRCUIT

(APPLIANCE)

POSITIVE, 

MEAN, W

POSITIVE, 

STANDARD

DEVIATION, 

W

NEGATIVE, 

MEAN, W

NEGATIVE, 

STANDARD

DEVIATION,W

1

Refrigerator

204.3 3.9 179.5 2.4

2 Dishwasher 217.3 20.6 212.1 19.7

3 Kitchen 

outlet 1

1084.8 14.5 1074.6 15.1

4 Microwave 1548.5 52.4 1504.9 43.9

5 Kitchen 

outlet 2

1543.5 21.1 1533.5 14.5

6 Bathroom 

GFI

1613.2 18.6 1607.3 18.4

7 Oven 1 1651.4 22.4 1640.7 21.1

8 Oven 2 2474.9 29.5 2448.4 24.2

9 Kitchen 

outlet 3

2767.9 51.3 2706.3 33.1



APPLIANCE FROM

TABLE VI
BAYESIAN CLASSIFIER OUR ALGORITHM

1 Refrigerator 0.859 0.831

2 Dishwasher 0.881 0.846

3 Kitchen outlet 1 0.989 0.936

4 Microwave 0.775 0.899

5 Kitchen outlet 2 0.409 0.840

6 Bathroom GFI 0.753 0.927

7 Oven 1 0.800 0.908

8 Oven 2 1.0 0.962

9 Kitchen outlet 3 1.0 0.971
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