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Abstract

During the tobacco primary processing, moisture control plays an important role in cigarette
quality. Based on the data of tobacco primary processing in Honghe Cigarette Factory, multilevel
model and hierarchical multiple regression are used to study the influencing factors of tobacco
moisture control during the primary processing. The results showed that: 1) outdoor temperature
and humidity have a significant impact on the cut tobacco moisture control during the primary
processing; 2) the influence of outdoor temperature and humidity has interactive effect. There-
fore, the tobacco moisture control should adjust to the change of outdoor temperature and hu-
midity.
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Table 1. The temperature and humidity values 12 batches
F L2 MERBRTURIEEE

- ) PRLLIR B bREL SIS Iz

. R R 1R A R 23 R iid3
1 165 50.3 25.2 49 244 60.3 25 60.1
2 16.1 49.9 26.6 48 26.2 56.6 26 60.2
3 10.1 66.3 26.2 53 26.8 53.8 25 60.4
4 108 55.7 25 45 258 60.2 26 60
5 8.3 51.3 25.4 49 265 55.7 26 59.9
6 8.2 59.2 255 50 26 61.8 26 60.3
7 10 62.1 24 44 259 60.2 26 59.8
8 11.2 705 25.9 57 26.4 57 26 60.1
9 10.4 711 25.8 58 26.1 61.5 26 60.7
10 187 419 245 48 25.9 59.9 26 60.3
11 155 47.1 25.9 49 26.7 55.5 26 59.6
12 11.4 56.9 25.2 47 26.1 60.2 26 59.8

Table 2. Moisture content of 12 batches of mean and standard deviation

2 2. 12 MEREKREIEFEE

KR HME KRR EE
EifR/ HAR
Hrat FReLFEN T InEYLE E Hret PRELFEN T InEHLH
1 31 13.5029 12.95 12.6781 0.0866 0.0307 0.0125
2 30 13.482 12.9357 12.7743 0.0690 0.0408 0.0157
3 32 13.5384 12.9241 12.7697 0.0461 0.0487 0.0106
4 31 13.5468 12.9552 12.9074 0.0819 0.0324 0.0124
5 30 13.5387 13.0307 12.912 0.0470 0.0260 0.0119
6 35 13.4517 12.8751 12.8463 0.0368 0.0269 0.0161
7 32 13.4473 12.9797 12.8906 0.0759 0.0357 0.0088
8 30 13.4803 13.0093 12.894 0.0529 0.0323 0.0133
9 31 13.539 12.9565 12.8726 0.0494 0.0220 0.0184
10 29 13.4938 12.9983 12.8803 0.0908 0.0321 0.0161
11 32 13.5428 12.8703 12.7606 0.0402 0.0312 0.0198
12 31 13.5603 12.9065 12.8106 0.0467 0.0294 0.0115
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Figure 1. Boxplot of cut cigarette moisture content of 12 batches
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Table 3. Variance analysis results of moisture content of cut cigarette
723 MEBKENHFEDNER
EST H BB sS MS F p
ik 11 0.53936 0.04903 12.54 0.000
BRI 363 1.41971 0.00391
&t 374 1.95907
7E: $=0.06254, R®=27.53%, )5 R*=25.34%.
Table 4. The multiple comparison results of moisture content of each batch
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ik 1 2 3 4 5 6 7 8 9 10 11 12
1 J— —_ — — J— — —_ — J— J— J— J—
2 H — — — — — - — — — - —
3 £} 7 — — - — - - - - - -
4 a x " - - - - - - - - -
5 B ¥ H " - - - — - - - -
6 X H & & x - - - - - - -
7 ¥ A ¥ ¥ ¥ H - - - — - —
8 B H ¥ ¥ x a A - - - - -
9 A T A A A 7 ¥ ¥ — — - -
10 H H H ¥ H A A A A - - -
11 H 7 A A H T ¥ 7 f A - -
12 ¥ ¥ H H H x x T H ¥ A -
W A—HFEREER, T— ANEEREER.
B, WX IR R E Z S, ERPRICHN “B7 : & p /AT 0.05, WXL 2



7N p

P P2 X 1) 22 7K 7 4 ] R 5

FHES, ERPWCHN “B7 « T AR Z, NET B RIERLKA B2 (8] K 8 2 F4E D
Hs I EAREE . S RERPIBE L S KR 2 (A7 E R B UE S . LR 10 BT 53k 4. fitik 12 %
FHEZERI, SReHMRERHE, LERFATEEIETHIR 10 FOM 2R E50ERE 51K 4. fitik 12
AHIT -

3.1.2. FREABNOMHELEKE

B2 H, ARZZAE N V0 22 8 K SR AE S R IS W B IR K, TR B K TR 2 Bk, (HFRZZAEN
FIR 228 K R AR AP RE A, 7EHIEIR 20 Hibvk 8. itk 10 Atk 11 %4 — P RH 1.

725 8 12 MEIRFR 2206 N VR 22 5 KR B R T Z a3 .

7 5 Al p EEERE. NEALKIIFRZAEN DR S KEAREME, HLRAFEXFRZAE XN
22 K FEZ M R ER . N TE2E tR%.
[F 9 4 —FE, 926 2@ b FEA TN L E t 164
AAEREZFEREZ . ik 12 B 7 5HR 3 A HEZE RN, SHEMRER

T 5tk 6 AW EER, SHEMRBEZE R E.

3.1.3. MEHE OMELEKE

AL 3 A%, SHLRINENLE DL &
B BN 00 225 K SR AR K

27 N 12 AT N T 22 B KRR R T 2 W 45

B ARG [ R? A1, SR 7 2 AT AR R AR Lo #h p (BT, SRR 51 T &AL R
225 K E I AN

[ 6, % 8 AZE t IR, 12 DRI 0 22 5 K P P LR A F R A
EEFN. BRTHER 2 5Htk 3. fbik 3 5k 11, ftik 4 S5tk 5. #Ek 7 SHbk 8 Fiflkik 9. #Eik 9
ALK 10 IXEAFTEAAMFAE I R ZE A, HEHEEERDEE.

3.14. FESMERLB I
BV Ay &N TA 2 EWNIR P iy

G, 12 AL EL RO 22 5N TR 22 55 7K 3R
BRI, HEOR 11 BR

IRRERIG L, IR FEORHL O+, 1

IRFEFNAF L FOH 22 5K R IOFAL B, RIS KR AL DL

FRELAEN DB 42 & K R K FH LR A

Figure 2. Boxplot of standard wire cabinet moisture content of 12 batches
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Table 5. Variance analysis results of standard wire cabinet moisture content of cut cigarette

5. RRAEANORL S KENHFENTER

P H SS MS F P
LK 1 0.88356 0.08032 73.82 0.000
R 363 0.39496 0.00109

&1t 374 1.27852

7. $=0.03299, R?=69.11%, {{¥)5 R?=68.17%.

Table 6. The multiple comparison results of standard wire cabinet moisture content of each batch
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Figure 3. Boxplot of flavoring machine export moisture content of 12 batches
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Table 7. Variance analysis results of flavoring machine export moisture content of cut cigarette
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ek 11 1.855257 0.16866 825.28 0.000
RE 362 0.07398 0.000204

it 373 1.929237

W $=0.0143, R*=96.17%, %5 R? = 96.05%.

Table 8. The multiple comparison results of flavoring machine export moisture content of each batch
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Table 9. Covariance parameters estimation table of null model
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ZH A THE PrifE iR 2 Wald Z e 2
5% 0.001088 0.000081 13.473 0.000
R [ MR =HE K] T %= 0.002514 0.001087 2.312 0.021

Table 10. Fixed effects estimation table of two-level model

7 10, MK PRBEEM R TR

24 flivt PR 22 df t R
HE 125.523083 31.465558 4.974 3.989 0.011
MR 0.1211 0.045288 4.994 2.674 0.044
HEINBSE 0.032089 0.011287 4.992 2.843 0.036
Wz Bk A 0.09515 0.027234 365.5 3.494 0.001
2 o 85 B —4.305633 1.190218 4,984 -3.618 0.015
b2 s S P -1.881548 0.522865 4,983 -3.599 0.016
AR RS B -0.002633 0.000953 4.992 -2.765 0.04
B2 55 PR Bl 1% 2 B30 0.070161 0.019591 4.983 3.581 0.016
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Table 11. Covariance parameters estimation table of null model
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Table 12. District group model and parameter estimation table of multiple hierarchical regression analysis
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