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1. HERSERZARY
Table 1. Monthly fluctuation of cabbage farm price during 1973-1991.

Unit:NT$/kg

Month Mean Difference Std Dev Mininum Maximum Range
1 2.56 c 2.05 0.74 9.40 8.66
2 2.64 c 2.15 0.59 7.29 6.70
3 2.711 c 2.65 0.62 10.24 9.62
4 2.55 c 1.98 0.55 7.38 6.83
5 3.32 c 2.92 0.55 10.73 10.18
6 6.03 b 3.98 1.36 14.44 13.08
7 7.54 b 3.68 2.40 13.90 11.50
8 10.45 a 5.16 3.75 20.82 17.07
9 11.05 a 6.04 3.03 28.88 25.85
10 10.11 a 5.28 3.32 25.11 21.79
11 6.30 b 3.62 1.24 12.92 11.68
12 3.85 c 2.96 0.79 10.97 10.18

Means with the same letter are not significantly different at p=0.05 with Duncan’s
Multiple Range Test.
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Fig. 1. Monthly fluctuation of cabbage price.
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®2. HESSERZ ARE)
Table 2. Monthly fluctuation of cabbage wholesale price during 1973-1991.

Unit:NT$/kg
Month Mean Difference Std Dev Minimum Maximum Range
1 2.76 c 2.16 0.90 9.98 9.08
2 2.74 c 2.07 0.80 7.52 6.72
3 2.73 c 2.31 0.79 8.82 8.03
4 2.59 c 1.67 0.76 6.16 5.40
5 3.64 c 2.82 0.91 10.90 9.99
6 6.12 b 3.53 1.61 13.38 11.77
7 7.84 b 3.75 2.90 14.80 11.90
8 10.73 a 6.34 3.04 26.26 23.22
9 11.16 a 5.35 3.19 24.06 20.87
10 9.78 a 5.24 3.25 25.40 22.15
11 5.87 b 3.34 1.48 13.56 12.08
12 3.87 c 3.04 1.05 11.86 10.81

Means with the same letter are not significantly different at p=0.05 with Duncan’s
Multiple Range Test.
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#3. HEBEMEBZAREY
Table 2. Monthly fluctuation of cabbage retail price during 1973-1991.

Unit:NT$/kg

Month Mean Difference Std Dev Minimum Maximum Range
1 9.65 c 6.57 3.42 27.10 23.68
2 9.97 c 6.65 3.09 24.32 21.23
3 10.10 c 6.86 3.42 22.73 19.31
4 10.14 c 6.61 2.97 24.00 21.03
5 12.49 c 9.74 3.21 40.88 37.67
6 19.04 b 11.01 5.06 41.88 36.82
7 22.89 b 11.43 7.05 45.21 38.16
8 28.63 a 14.99 7.53 59.00 51.47
9 30.69 a 15.95 6.54 73.77 67.23

10 30.07 a 15.41 9.36 64.74 55.38
11 19.75 b 11.00 5.20 41.87 36.67
12 13.06 c 8.91 4.01 35.18 31.17

Means with the same letter are not significantly different at p=0.05 with Duncan’s
Multiple Range Test.

#4. HERBERSEEEZZIARDY

Table 4. Monthly Difference between wholesale and farm price of cabbage in 1973-1991.
Unit:NT$/kg

Month Mean Difference Std Dev Minimum Maximum Range
1 0.20 ab 0.29 -0.50 0.72 1.22
2 0.10 ab 0.27 -0.56 0.40 0.96
3 0.03 ab 0.44 -1.42 0.38 1.80
4 0.05 ab 0.51 -1.22 0.67 1.89
5 0.31 a 0.35 -0.75 0.89 1.64
6 0.10 ab 0.89 -1.30 2.55 3.85
7 0.30 ab 1.08 -2.25 2.11 4.36
8 0.28 ab 2.1 -2.20 5.44 7.64
9 0.10 ab 1.73 -4.82 3.93 8.75

10 -0.33 ab 0.99 -1.87 2.03 3.90
11 -0.43 b 0.63 -1.71 0.64 2.35
12 0.02 ab 0.62 -1.58 1.26 2.84

Means with the same letter are not significantly different at p=0.05 with Duncan’s
Multiple Range Test.
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%£s5. HESEHRSAREZZIARY

Table 5. Monthly Difference between retail and farm price of cabbage in 1973-1991,

Unit:NT$/kg
Month Mean Differece Std Dev Minimum Maximum Range
1 7.10 c 4.74 2.02 ©17.70 15.68
2 7.33 c 4.74 2.04 18.49 16.45
3 7.39 c 4.70 2.36 18.21 15.85
4 7.60 c 4.98 2.35 17.69 15.34
5 9.17 c 7.00 2.63 30.15 27.52
6 13.02 b 7.67 3.70 30.88 27.18
7 15.34 b 8.23 3.33 31.81 28.48
8 18.19 a 10.07 3.78 40.40 36.62
9 19.63 a 10.07 3.51 44 .89 41.38
10 19.96 a 10.67 4.94 39.63 34.69
11 13.45 b 7.94 3.90 29.24 25.34
12 9.22 c 6.38 2.95 24.21 21.26

Means with the same letter are not significantly different at p=0.05 with Duncan’s
Multiple Range Test.
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Table 6. Monthly Difference between retail and wholesale price of cabbage in 1973-1991.

Unit:NT$/kg

Month Mean Difference Std Dev Minioum Maximum Range
1 6.89 c 4.72 2.16 17.22 15.06
2 7.23 c 4.82 2.09 18.75 16.66
3 7.36 c 5.01 2.24 18.66 16.42
4 7.55 c 5.19 2.17 18.80 16.63
5 8.85 c 7.07 2.21 30.15 27.94
6 12.92 b 7.92 3.45 32.01 28.56
7 .15.05 b 7.88 3.74 30.41 26.67
8 “17.91 a 9.08 4.49 34.97 30.48
9 19.53 a 10.88 3.35 49.71 46.36
10 20.29 a 10.79 4.47 39.34 34.87
11 13.87 b 8.07 3.72 30.32 26.60
12 9.19 c 6.35 2.80 23.64 20.84

Means with the same letter are not significantly different at p=0.05 with Duncan’s
Multiple Range Test.
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#®7. HERBERRZIFRY
Table 7. Yearly Farm price of cabbage in 1973-1991.

Unit:NT$/kg

YEAR Mean Difference Std Dev Minioum Maximum Range
1973 2.77 g 1.68 0.86 5.56 4.70
1974 3.31 g 2.64 0.55 7.16 6.61
1975 3.14 g 2.26 0.63 6.01 5.38
1976 2.27 g 1.36 1.06 5.01 3.95
1977 4.95 defg 4.98 0.74 14.83 14.09
1978 3.56 g 2.51 0.95 8.34 7.39
1979 3.33 g 3.30 0.70 9.53 8.83
1980 4.62 efg 2.53 1.27 8.11 6.84
1981 7.84 abc 5.84 1.13 16.83 15.70
1982 4.49 fg 4.82 0.89 13.91 13.02
1983 7.30 bede 3.22 2.50 13.78 11.28
1984 4.68 efg 3.73 0.87 11.03 10.16
1985 6.42 cdef 4.84 1.61 15.80 14.19
1986 7.47 bed 5.34 1.90 17.20 15.30
1987 7.44 bed 5.21 2.10 17.90 15.80
1988 7.07 cdef 4.03 1.80 13.30 11.50
1989 9.34 ab 6.67 2.30 25.11 22.81
1990 10.36 a 7.93 2.76 28.88 26.12
1991 9.03 abc 4.57 3.49 15.98 12.49

Means with the same letter are not significantly different at p=0.05 with Duncan’s

Multiple Range Test.
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#7. HERBERRZITRY
Table 7. Yearly Farm price of cabbage in 1973-1991.

Unit:NT$/kg

YEAR Mean Difference Std Dev Minimum Maximum Range
1973 2.77 g 1.68 0.86 5.56 4.70
1974 3.31 g 2.64 0.55 7.16 6.61
1975 3.14 g 2.26 0.63 6.01 5.38
1976 2.27 g 1.36 1.06 5.01 3.95
1977 4.95 defg 4.98 0.74 14.83 14.09
1978 3.56 g 2.51 0.95 8.34 7.39
1979 3.33 g 3.30 0.70 9.53 8.83
1980 4.62 efg 2.53 1.27 8.11 6-.84
1981 7.84 abc 5.84 1.13 16.83 15.70
1982 4.49 fg 4.82 0.89 13.91 13.02
1983 7.30 bede 3.22 2.50 13.78 11.28
1984 4.68 efg 3.73 0.87 11.03 10.16
1985 6.42 cdef 4.84 1.61 15.80 14.19
1986 7.47 bed 5.34 1.90 17.20 15.30
1987 7.44 bcd 5.21 2.10 17.90 15.80
1988 7.07 cdef 4.03 1.80 13.30 11.50
1989 9.34 ab 6.67 2.30 25.11 22.81
1990 10.36 a 7.93 2.76 28.88 26.12
1991 9.03 abc 4.57 3.49 15.98 12.49

Means with the same letter are not significantly different at p=0.05 with Duncan’s

Multiple Range Test.
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#s. HEMHBERZIFRE
Table 8. Yearly wholesale price of cabbage in 1973-1991,

Unit:NT$/kg
YEAR Mean Difference Std Dev Minimum Maximum Range
1973 2.74 f 1.52 1.00 5.49 4.49
1974 3.38 ef 2.55 0.76 7.42 6.66
1975 3.27 ef 2.14 0.79 5.61 4.82
1976 2.56 f 1.54 1.17 5.93 4.76
1977 5.17 def 4.94 0.90 14.84 13.94
1978 3.80 ef 2.42 1.30 8.93 7.63
1979 3.48 ef 3.16 1.03 9.60 8.57
1980 5.17 def 2.1 1.73 10.30 8.57
1981 7.32 bcd 5.00 1.48 15.17 13.69
1982 4.70 def 4.59 1.36 14.05 12.69
1983 6.89 bed 2.65 2.N 12.48 9.77
1984 4.55 def 3.24 1.25 10.33 9.08
1985 6.05 cde 4.59 1.55 15.06 13.51
1986 6.97 bed 5.22 1.83 17.33 15.50
1987 8.28 abe 6.44 2.38 23.33 20.95
1988 6.79 bed 3.68 1.70 12.38 10.68
1989 9.18 ab 6.66 2.09 25.40 23.31
1990 10.26 a 7.91 3.07 26.26 23.19
1991 10.02 a 5.40 3.85 17.92 14.07

Means with the same letter are not significantly different at p=0.05 with Duncan’s

Multiple Range Test.
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£9. HEFEERZIERY
Table 9. Yearly retail price of cabbage in 1973-1991,

Unit:NT$/kg
YEAR Mean Difference Std Dev Minimum Maximum Range
1973 5.96 h 2.52 3.09 9.96 6.87
1974 8.24 fgh 5.14 2.97 17.30 14.33
1975 8.64 fgh 4.80 3.19 14.71 11.52
1976 7.04 gh 3.85 3.82 15.51 11.69
1977 12.72 efg 10.55 3.42 31.01 27.59
1978 10.77 efgh 6.18 4.48 22.42 17.94
1979 11.48 efgh 8.45 4.13 25.40 21.27
1980 14.02 ef 5.34 6.53 23.01 16.48
1981 21.77 cd 13.97 6.21 43.96 37.75
1982 16.20 de 11.97 6.58 37.11 30.53
1983 21.12 cd 7.54 10.99 34.87 23.88
1984 15.67 de 8.32 6.61 28.92 22.31
1985 20.37 cd 12.21 9.34 44.90 35.56
1986 20.92 cd 12.00 8.30 43.30 35.00
1987 23.83 c 15.71 8.30 58.30 50.00
1988 23.65 c 9.98 10.90 43.30 32.40
1989 31.04 b 15.94 12.20 64.74 52.54
1990 36.74 a 18.00 16.50 73.77 57.27
1991 32.56 ab 10.43 19.35 48.25 28.90

Means with the same letter are not significantly different at p=0.05 with Duncan’s

Multiple Range Test.
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F10. HEH/FERSEREZEZIFRY

Table 10. Yearly difference between wholesale and fram price of cabbage.

Unit:NT$/kg
YEAR Mean Difference Std Dev Minimum Maximum Range
1973 -0.03 becd 0.43 -0.84 0.47 1.31
1974 0.07 becd 0.37 -0.72 0.48 1.20
1975 0.13 abed 0.44 -1.16 0.61 1.77
1976 0.29 abed 0.27 -0.07 0.92 0.99
1977 0.22 abcd 0.29 -0.23 0.89 1.12
1978 0.24 abced 0.54 -1.09 0.92 2.01
1979 0.15 abcd 0.41 -0.85 0.83 1.68
1980 0.55 abc 0.71 -0.39 2.19 2.58
1981 -0.53 d 0.89 -1.87 0.59 2.46
1982 0.21 abed 0.72 -1.67 1.20 2.87
1983 -0.41 d 0.86 -1.71 0.73 2.44
1984 -0.13 cd 0.55 -1.23 0.40 1.63
1985 -0.37 cd 0.82 -2.20 0.60 2.80
1986 -0.50 d 0.87 -2.25 1.03 3.28
1987 0.84 ab 1.61 -0.75 5.43 6.18
1988 -0.28 cd 0.94 -2.12 0.92 3.04
1989 -0.16 cd 0.97 -1.83 1.36 3.19
1990 -0.11 cd 2.34 -4.82 5.44 10.26
1991 0.98 a 1.34 -0.45 3.93 4.38

Means with the same letter are not significantly different at p=0.05 with Duncan’s

Multiple Range Test.
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®11. HEREUHRSEREZCEREY

Table 11. Yearly difference between retail and farm price of cabbage.

Unit:NT$/kg
YEAR Mean Difference Std Dev Minimum Maxinum Range
1973 3.20 i 0.96 2.02 4.94 2.92
1974 4.93 hi 2.57 2.42 10.28 7.86
1975 5.50 hi 2.61 2.47 9.45 6.98
1976 4.77 hi 2.52 2.70 10.50 7.80
1977 7.77 fgh 5.70 2.68 16.18 3.50
1978 7.20 gh 3.77 3.36 14.08 0.72
1979 8.16 fgh 5.23 3.43 16.28 2.85
1980 9.40 efg 3.01 5.25 14.90 9.65
1981 13.93 cd 8.25 4.81 27.13 2.32
1982 11.71 de 7.28 5.55 23.81 8.26
1983 13.82 cd 4.85 8.10 21.09 2.99
1984 10.99 def 4.67 5.51 18.54 3.03
1985 13.95 cd 7.39 7.02 29.10 2.08
1986 13.46 cd 6.73 6.40 27.00 0.60
1987 16.39 c 10.7 6.20 40.40 4.20
1988 16.57 c 6.25 9.00 31.10 2.10
1989 21.70 b 9.42 9.90 39.63 9.73
1990 26.38 a 10.50 12.93 44.89 1.96
1991 23.53 ab 6.10 15.86 34.75 8.89

Means with the same letter are not significantly different at p=0.05 with Duncan’s

Multiple Range Test.
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#12. HEREHRKBIEBEZZIEREY

Table 12. Yearly difference between retail and wholesale price of cabbage.

Unit:NT$/Kg

YEAR Mean Difference Std Dev Miniaum . Maximum Range
1973 3.22 h 1.06 2.09 4.74 2.65
1974 4.87 gh 2.62 2.21 9.88 7.67
1975 5.37 fgh 2.69 2.26 9.10 6.84
1976 4.48 gh 2.33 2.65 9.58 6.93
1977 7.55 fg 5.76 2.52 16.17 13.65
1978 6.96 fg 3.80 3.06 13.64 10.58
1979 8.01 efg 5.38 3.10 17.13 14.03
1980 8.85 ef 2.73 4.75 12.711 7.96
1981 14.45 cd 9.11 4.45 28.79 24.34
1982 11.50 de 7.66 5.19 25.48 20.29
1983 14.23 cd - 5.27 7.38 22.39 15.01
1984 11.13 de 5.18 5.24 19.77 14.53
1985 14.32 cd 7.70 7.58 29.84 22.26
1986 13.95 cd 6.82 6.47 25.97 19.50
1987 15.55 c 9.45 5.92 34.97 29.05
1988 16.86 c 6.48 9.15 30.92 21.77
1989 21.86 b 9.51 10.11 39.34 29.23
1990 26.48 a 10.95 13.43 49.71 36.28
1991 22.54 b 5.47 15.02 32.72 17.70

Means with the same letter are not significantly different at p=0.05 with Duncan’s

Multiple Range Test.
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F13. HERERABLEZZIAMAR

Table 13. Correlation coefficients between different price and difference of price for

cabbage.
YEAR MONTH PF PV PR DIF1 DIF2 DIF3
YEAR 1
MONTH 0.000 1
PF 0.439** 0.408** 1
P¥ 0.441** 0.389** 0.979** 1
PR 0.613** (0.381** 0.955** 0.952** 1
DIF1 -0.004 -0.107 0.137 0.069 -0.052 1
DIF2 0.686** 0.351** 0.895** 0.900* 0.987** -0.003 1
DIF3 0.682%* 0.361** 0.904** 0.887** 0.986** -0.115 0.994** 1

*+ Significant at p=0.01.
FP:FARM PRIC WP:WHOLESALE PRICE RP:RETAIL PRICE DIF1:WP-FP DIF2:RP-FP DIF3:RP-¥P.
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Table 14. Stepwise analysis for price difference and price of cabbage.

Variable Parameter Standard Type II F Prob>F

estimate error Sum of squares
INTERCEP -1177.626 68.56657051 1853.31535017 294.98 0.0001
YEAR 0.596 0.03461650 1862.31558798 296.41 0.0001
MONTH 0.177 0.05404124 67.61160314 10.76 0.0012
FP 1.380 0.16960530 415.75671294 66.17 0.0001
WP 0.918 0.16905914. 185.21166985 29.48 0.0001
Step Variable Number Partial Model c(p) F Prob>F
Entered In R**2 R**2

1 FP 1 0.9129 0.9129 336.1532 2368.7688 0.0001

2 YEAR 2 0.0464 0.9593 39.7384 256.5285 0.0001

3 113 3 0.0044 0.9637 13.7612 26.8089 0.0001

4 MONTH 4

0.0017 0.9653 5.0000 10.7612 0.0012
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Analysis of Fluctuation of Cabbage price

Wen-hsiung Lin

Summary

In order to get better understanding of the fluctuation of cabbage price in production farms, wholesale and retail
marketing caused by different seasons and circulation among those factors were surveyed. The data were download
from C.O.A. database. Monthly data collected from 1973 though 1992 were analyzed with ANOVA, CORRELATION
and STEPEWISE REGRESSION by SAS program. The results showed that the hightest price of cabbage was in August,
September and October. The middle price was at June, July and November, while the lowest price were at January,
February, March, April and December. Differences of the price were the same as the price of production farms, whole-
sale and retail marketing. Correlation coefficient between year/retail price (0.613) is higher than year/farm price
(0.439) and year/wholesale price (0.444). Correlation coefficent between month/farm price (0.48) is higher than
month/wholesale price (0.389) and month/retail price (0.381). Correlation coefficient between different prices are
0.952 to 0.979. The regression model for retail price is as follow : Retail price=-1177.626 +0.595(year) +1.38(farm price)
+0.918(wholesale price).

The results from this study suggested that the best timimg for cabbage production is in August, September and

November, next is in June, July and Octorber . The rest of months is not favoable for babbbage production.



