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IFOA-SVR based sales volume prediction of circuit breaker
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Abstract: To improve the accuracy of sales prediction in a supply chain, an improved forest optimization algorithm (IFOA)

is proposed to optimize the prediction of sales volume. Firstly, the § potential model in the quantum system is introduced

to not only make the best of the local optimum information, but also improve the performance of avoiding being caught in

local optimum. Then, the adaptive local seeding step is introduced so that both global search and local search velocities

are optimized and at the same time, high solution accuracy is ensured. Adaptive transfer rate in the global seeding

stage is defined to effectively balance the diversity of forest individuals against the characteristic of local convergence of

the algorithm. Furthermore, correlation and the relevant significance between mined exogenous data and the sales data

are calculated to carry out feature selection, and features of sales data are extracted based on ensemble empirical mode

decomposition (EEMD). Finally, the mentioned features are used to build an IFOA support vector regression (IFOA-SVR)

based predictive model so that the model can predict sales well.

Keywords: sales prediction; IFOA; feature selection; feature extraction; SVR; data mining
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Input: LifeTime, Area Limit, LSC, Ax, GSC, fy, Sy
Output: Best fitness
Process:
1) Initialize forest with random trees and set their

ages 0
2) Sort trees by fitness

3) While FES < 10000D do

4) for i =1 : size(Forest)

5) Treel*" = bestTree + 6(Tree; — Tree) -
In(1/1)

6) end for

7) f = 1—bestFitness(iter) /bestFitness(iter—
1)

8) if f = fo,w =wo

9) elsew = w;

10) end if

11) ifage ==

12) forj =1:LSC

13) xpj = T; +w- (—Az + X - 2Ax)
14) age = age + 1

15) end for

16) endif

17)  Remove trees with age greater than LifeTime
to Candidate Forest

18) Sort trees by fitness and remove trees to
Candidate Forest

19) S = Spest/Smean

20) if S < Sy, Transfer Rate = 0.1

21)  else Transfer Rate = 0.15

22) endif

23) Choose Transfer Rate trees of Candidate
Forest

24)  for k = 1 : size(selected trees)

25) Change GSC dimensions of each tree with
random value

26) end for

27)  Update the best tree and set its age O

2 SRR KRS

9T Bk U3 TFOA | 500 14 e, 1 B fn 2% 1 i
TN 6 A2 B 1% 290 24 SRR oR £ 47 30 4 1 50 4
SEHG, FRE S 4 RS Bk i N T L (MABC)
A R fe A N TR 5% (GABC) AH EL LY.

x1 ZRARMAREK
Function Expression C Range
D
Sphere fil@) = af USs  [—100,100]P
i=1 D
Exponential f2(x) = exp (0.5 Z .131) UN [—-10, 10]7
D i=1
Quartic (z) =Y iz} + rand(1) MS [-1.28,1.28]7
b1 !
Rosenbrock fa(z) = 2[100(@-1-+1 — a3 4 (2 — 1)7 MN  [-10,10]?
Griewank =1/4000 Z x; — H cos ( ) Us  [-600,600]"

Weierstrass

D K
ZzakCOS 27tb" (¢; + 0.5)) —

i=1 k=0 k=0

DZacos27Tb 0.5),a =0.5b=3,K =20 MS [—
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Time. Az+ LSC. GSC- fo- So RVEHIDFE iz 47 45
RAL %1% H KT, i Ar BB T %R
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WIS HU SO T 25 F 0 5 B 3 1. d i
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FOA Fl IFOA % Quartic B8 %5 30 2 1150 4 1) 30 /%
S S IE L 2R P 1 T, A s e 5 R P A
EEESVEES

*®2 IEERIIEE

Mean + Std.
Function D
MABC GABC FOA IFOA
s 30 2.22e-22 £ 1.15e-22 7.37e-33 £ 6.44e-33 2.10e-2 £ 7.30e-3 0+o0
! 50 4.62e-24 4+ 2.59e-24 9.84e-32 4+ 1.03e-31 1.85e-1 £+ 6.19e-2 0+0
P 30 7.23e-66 £ 2.32e-68 7.18e-66 £ 1.54e-76 7.17e-66 + 2.16e-81 7.17e-66 + 2.16e-81
2 50 3.48e-104 4 3.06e-104  2.67e-109 + 2.26e-119 2.67e-109 £ 9.62e-90 1.32e-109 + 4.24e-98
P 30 1.23e+2 £ 2.50 5.35e+2 £ 1.48e+2 3.14e-2 & 7.70e-3 1.80e-3 £ 1.50e-3
8 50 4.00e+2 £+ 5.71 1.50e-1 £ 2.09e-2 9.58e-2 £ 2.20e-2 1.70e-3 £ 3.10e-4
" 30 1.45e+5 & 4.13e+5 3.05 1+ 8.13 4.44e+1 £ 3.01e+1 2.37e+1 £ 8.60e-1
B 50 1.34e+5 & 6.70e+5 5.03 &+ 1.94 8.23e+1 + 3.68e+1 4.60e+1 £ 9.81e-1
F 30 7.16e-7 £+ 1.45e-6 1.78e-17 + 8.88e-17 5.58e-2 + 3.28e-2 040
5 50 1.49e-8 + 1.63e-8 o+o 1.84e-1 £+ 5.41e-2 oto
F 30 5.79e+2 + 6.58e+1 1.37e-31 £+ 4.61e-33 5.20e-1 * 2.08e-1 040
° 50 1.15e+3 & 6.09e+1 1.98e-31 + 8.48e-32 1.57 £+ 5.20e-1 0+o0
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X 48 43 591 8 5T ARIMA B 784 Fl SVR 4% 78 543
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