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Research on Forecast of Air -conditioned
Car Spare Parts by Markov Chain Considering Different State Division Methods
Wang Bingzhong Mao Yu Hu Xinsheng Hu Haiyang
(Naval Aviation University Qingdao Campus, Qingdao, 266041 )

[ Abstract]  Aiming at the randomness and volatility of air-conditioned car spare parts, the gray Marcow combined model is
used to predict the consumption of air-conditioning car spare parts. Based on the quantity and interval length, four Malcov chain
state division methods are proposed to obtain a predictive curve and compare the correlation coefficients of the actual curve. The
results show that: the gray prediction errors in the 7th, 11th, 12th and 14th are below 5%, and you can consider adding an
uncomvituted state when the state division is divided. From the perspective of the number of states, the correlation coefficient
corresponding to the five states is higher than the four states as a whole. The reason is that on the basis of the four states, in addition
to predicting the strong or weak state of the demand for spare parts, it can also not modify the month with less gray prediction
errors, thereby improving the prediction accuracy. From the perspective of interval length, the equivalent and equivalent division in
the five states, the correlation coefficients are 0.98 and 0.85, respectively. Due to the unbalanced length of each interval of
equivalent division, the probability matrix predicts the deviation of the state prediction in the 13th month.
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Table 1 Consumption of spare parts of a certain type of air -conditioned car

Hr 1 2 3 4 5 6

8 9 10 11 12 13 14 15

HFEE 27 33 35 21 27 23

31 32 27 30 30 37 29 27
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Fig.1 The actual value and gray forecast value of spare

parts in each month
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Table 2 The ratio of actual values to gray prediction values for each month

At 2 3 4 5 6 7

9 10 11 12 13 14 15
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Table 3 divide parameters
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Table 4 Specific parameters of the four division methods

%5y 75 5 WRE MO Ry X 18] %5y 75 5 WRE MO Rl 4> X ]
1(2) [0.700 , 0.850) 1’ (3) [0.700 , 0.895)
o 2(7) [0.850, 1.000) o 2’ (4) [0.895 , 1.005)
A 3(3) [1.000, 1.150) A 3 (4) [1.005, 1.100)
4(2) [1.150, 1.300] 4 (3) [1.100, 1.300]
1”7 (2) [0.700 , 0.820) 1" (3) [0.700 , 0.900)

27 (2) [0.820, 0.940) 2(3) [0.900, 1.000)

HA= 37(5) [0.940, 1.060) 77 2y 37°(2) [1.000, 1.010)

4” (3) [1.060, 1.180) 4(3) [1.010, 1.100)

57(2) [1.180,1.300] 57(3) [1.100,1.300]
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Table 5 The state of each month
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0 0 1 0
1 0 0 0
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Table 6 The 6th month of gray Marcow status forecast
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Table 7 Gray Marcow status forecast for 6-15 months

ER i 6 7 8 9 10 11 12 13 14 15
DYUNE] 23 29 31 32 27 30 30 37 29 27
KRR 1” 3 47 47 3 3 57 3 27
TRMARES 17 3” 47 4” 3 3 57 3 27
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Fig.2 Comparison of actual values and prediction values
in the four division methods
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Table 8 The 13th month of gray Marcow's status
prediction in the fourth way
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