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Application of Quantification Theory in Predicting Occurrence Probability of
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Abstract: Damage degree of soybean pod borer( Percentage of Damaged Seeds) is influenced by quantitative factors( over-win-
ter cardinal number, meteorological condition etc. ) and qualitative factors( variety , control measures etc. ). According to eleven
factors related to damage degree,such as average shelling percentage of last year,soybean varieties, control situation, survival
rate of overwintering larvae and so on,this paper built model by taking percentage of damaged seeds as reference variables ,and
then predicted occurrence probability of various damage degree on soybean pod borer by using quantification theory I. In the re-
turn analysis of level-3 model for 73 samples,63 samples were right and the return rate was 86.30% . Eight samples , account-
ing for 10.96% of the total behaved grade 1 forecast error. Results suggest the prediction model has practical significance for
its higher precision of return analysis.
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Table 1 Response of item and category
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Sample number K H Category e . o Cy,, o Conr,,
y
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Table 2 Items and categories

2 H Categories

%5 Number HH Ttem
1 2 3 4
1 AP BIBIIER 5, /% X1 X2 13
Average shelling percentage of last year x <40 40 < x; < 100 x, > 100
2 F4E 9 A R AP 2, /C %1 X2 %23
Average accumulated temperature in the last ten-day period of September of last year x, < 125 125 < x, <145  «x, > 145
3 A9 A d F A REK 25 /mm %31 %3 *33
Precipitation in the last ten-day period of September of last year 2y <150 150 < a3 <300 a3 > 300
4 AR 10 A0 ARk E x4 /mm X41 X42 X43
Precipitation in the first ten days of October of last year xy < 50 50 < x4 <120 x, > 120
5 AT TR v /C - s
Average temperature in July of the current year x5 < 235 x5 > 235
6 MAET H A KR %6 /mm X6) X6 X63
Precipitation in July of the current year xg < 800 800 < x4 < 1300 x4 > 1300
7 R T ORI v, /% o o
Relative humidity in July of the current year 2 <75 x; > 75
8 K L g Xg1 Xg2 ) Xg3 x34‘
B 37 R 38 ZAe 14 55 He
Soybean varieties
Heinong 37 Heinong 37 Suinong 14 et al.  Other
x x
9 BriA 5L o O .
. - Biiify Biih
Control situation
Prevention No prevention
10 A4y BT R vy X101 X2
Survival rate of overwintering larvae % < 20 % =20
11 8 J PR A T %112 *113
Average hectometer-moth amount in August x <20 20 < x; <60 x> 60
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j=1 k=1
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AR Ry R AR A b () S8
I;l = {-3.6311, —3.2845, —2.8734,1. 6591,

~0.1744,0,0. 4283,1.9751,0,3. 1442 ,1. 4021, 0,
- 0.4151, 0, —0.0493, 1.1685, 0, — 0.3739,0,
~0.2437, - 0.0359,0.2586,0,0. 5471,0. 32260,
1.5281,0. 1627,0}

b, =

{3.3513, 2.8071, 2.1093, -0.7175,
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1.0440,0, — 0. 1381, — 1.3467, —2.7859, - 1.4631,
0.6891,0,0.5649, — 0.6607,0, - 0.7555,0,0. 1802,

0.1860, -0.1509, 0, 0.3231, 0, -0.0905,0,
~ 1.1184,0.2823,0. 0012 }
by = {1.2798,1.4774,1.7640, - 0.9416,

- 0.8696,0, — 0.2902, - 0.6284,0, — 0.3583,
0.0610,0, - 0.2740,0, - 0.5156, — 0.5078,0,
1.1294,0, 0.0636, -0.1501, -0.1076, O,
- 0.8701,0, —0.2321,0, — 0.4097, - 0.4450,0 |
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P, =-3.6311x, —3.2845 x,, — 2.8734 x,, +
6591 x, — 0. 1744 x,, +0.4283 x,, +1.9751 xy,
1442 %, +1.4021 x,, — 0. 4151 x,, — 0. 0493 x,,
1685 x,, —0.3739 x,, — 0. 2437 x,, — 0. 0359 x,
. 2586 x4y +0. 5471 x5, +0.3226 x,y, + 1. 5281 x,,,
1627 x,,

P, = 3.3513x,, +2.8071 x,, +2.1093 x,, —
L7175 2y, + 1. 0440 xp, — 0. 1381 xy, — 1. 3467 a, —
.7859 x,, — 1.4631 x,, +0. 6891 x5, +0. 5649 x,, —
L6607 x5, —0.7555 x,, +0. 1802 x4, +0. 1860 xg, —
L1509 xg, +0. 3231 x5, —0. 0905 x,, — 1. 1184 x,,, +
.2823 x,,, +0.0012 x,,5

P, = 1.2798 x,, + 1.4774 x,, + 1.7640 x5 -

S O = W =
+ + + +

S O O O

0. 9416 x,, — 0. 8696 x,, —0.2902 x,, — 0. 6284 x,, —
0.3583 x,, +0.0610 x,, —0.2740 x5, — 0. 5156 x, —
0. 5078 xg, + 1. 1294 x;, +0. 0636 x5, — 0. 1501 x, —
0. 1076 x4, —0. 8701 x,, — 0. 2321 x,, —0. 4097 x,,, —
0. 4450 .,
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Table 3 The fitting effect on the model of three grades prediction

W o SUIEEAE S Y [l N (%07 ik i s B o
CiBSRiDELE 8

B e Retwn B e et i

Sample p R J Ssample p R J

number Y2 73 P, P, Py number Y2 73 P I3 Py
1 1 0 0 1 0 0 1 1 0 38 1 0 0 1 0 0 1 1 0
2 1 0 0 0 1 0 1 2 1 39 0 1 0 0 1 0 2 2 0
3 0 1 0 0 1 0 2 2 0 40 0 1 0 0 1 0 2 2 0
4 0 1 0 0 1 0 2 2 0 41 0 1 0 0 1 0 2 2 0
5 0 1 0 0 1 0 2 2 0 42 0 1 0 1 0 0 2 1 1
6 0 1 0 0 1 0 2 2 0 43 1 0 0 1 0 0 1 1 0
7 0 1 0 0 1 0 2 2 0 44 1 0 0 1 0 0 1 1 0
8 1 0 0 1 0 0 1 1 0 45 1 0 0 1 0 0 1 1 0
9 0 0 1 0 0 1 3 3 0 46 1 0 0 0 1 0 1 2 1
10 0 1 0 0 1 0 2 2 0 47 1 0 0 1 0 0 1 1 0
11 0 0 1 0 1 0 3 2 1 48 0 1 0 0 1 0 2 2 0
12 0 1 0 0 1 0 2 2 0 49 0 1 0 0 1 0 2 2 0
13 0 1 0 0 1 0 2 2 0 50 0 0 1 0 0 1 3 3 0
14 0 1 0 0 1 0 2 2 0 51 1 0 0 0 0 1 1 3 2
15 0 1 0 0 1 0 2 2 0 52 0 0 1 0 0 1 3 3 0
16 0 1 0 0 1 0 2 2 0 53 0 0 1 0 0 1 3 3 0
17 0 0 1 0 0 1 3 3 0 54 0 0 1 0 0 1 3 3 0
18 0 1 0 0 1 0 2 2 0 55 0 1 0 0 1 0 2 2 0
19 0 0 1 0 0 1 3 3 0 56 0 0 1 0 1 0 2 3 1
20 0 1 0 0 0 1 2 3 1 57 0 1 0 0 1 0 2 2 0
21 0 1 0 0 1 0 2 2 0 58 0 1 0 0 1 0 2 2 0
22 0 1 0 0 1 0 2 2 0 59 1 0 0 0 1 0 1 2 1
23 0 0 1 0 1 0 3 2 1 60 0 0 1 0 0 1 3 3 0
24 0 1 0 0 1 0 2 2 0 61 0 1 0 0 1 0 2 2 0
25 0 1 0 0 1 0 2 2 0 62 0 1 0 0 1 0 2 2 0
26 0 1 0 0 1 0 2 2 0 63 0 1 0 0 1 0 2 2 0
27 0 1 0 0 1 0 2 2 0 64 0 0 1 0 0 1 3 3 0
28 0 1 0 0 1 0 2 2 0 65 0 0 1 0 0 1 3 3 0
29 0 1 0 0 1 0 1 1 0 66 0 0 1 0 0 1 3 3 0
30 1 0 0 1 0 0 1 1 0 67 0 1 0 0 1 0 2 2 0
31 1 0 0 1 0 0 1 1 0 68 0 1 0 0 1 0 2 2 0
32 1 0 0 1 0 0 1 1 0 69 0 0 1 1 0 0 1 3 2
33 0 1 0 0 1 0 2 2 0 70 1 0 0 1 0 0 1 1 0
34 1 0 0 1 0 0 1 1 0 71 1 0 0 1 0 0 1 1 0
35 1 0 0 1 0 0 1 1 0 72 1 0 0 1 0 0 1 1 0
36 1 0 0 1 0 0 1 1 0 73 1 0 0 1 0 0 1 1 0
37 0 1 0 0 1 0 2 2 0
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