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Discriminant Analysis for Classifying Farm Size Based on

Farm Management Variables
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Abstract: The aim of this study was to survey the background information of 120 dairy cattle farmers in the
South-Central area. The information of individual farm managements was collected by interview schedule during
4 to 17 March, 2011. Discriminant analysis with proportional priors was used to analyze the effect of farm
managements on the size of farms including small, medium and large farm sizes depend on the number of
milking cows (n) within farms including n<15 (8 farms), 15sn<30 (54 farms) and n230 (58 farms), respectively.
Eight variables based on farm managements were analyzed and found that 7 variables including sex of farmer,
age of farmer, number of family members, time duration to be the member of cooperation, blood level of
Holstein Friesian, the amount of concentrate feed and the amount of roughage were significantly different
(P<0.20) while percentage of concentrate feed was not significantly different (P = 0.225). The discriminant
analysis with proportional priors was used to classify farms into the group of 3 different farm sized based on 8
variables. The result showed that the predictive discriminant model has ability to classify farms in to the
corrected group (P<0.20) with Wilks'Lambda = 0.697, chi-qquare = 37.378, df = 20, P = 0.011 and canonical
correlation = 0.465. The highest values of standardized canonical discriminant function coefficient were blood
level of Holstein Friesian (0.836), the amount of concentrate feed (0.622), percentage of concentrate feed
(0.462), number of family members (0.450), age of farmer (0.304), time duration to be the member of
cooperation (0.279), sex of farmer (0.158) and the amount of roughage (0.158), respectively. The
misclassification of the predictive discriminant model was 39.6%. The result showed that the most of cattles in
the farms were less than or equal to 87.5% of Holstein blood. It might be that cattles with less than 87.5% of

Holste Friesian blood suitable to survive in the environment in the South-Central Area.

Keywords: Dairy cattle, farm size, farm management, prediction, discriminant analysis
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Table 1 Detail of variables

Variables

Detail

Discontinuous variables*

M N~

Sex of farmer
Age of farmer
Number of family members

Time duration to be the

member of cooperation

5. Blood level of Holstein Friesian

Continuous variables

6. Amount of concentrate feed
7. Amount of roughage

8. Percentage of concentrate

feed

2 groups (male and female)

3 groups (21 - 30 years, 31 - 40 years and > 40 years)
2 groups (< 5 persons and > 5 persons)
(

2 groups (< 5 years and > 5 years)
3 groups (< 87.5%, = 87.5% and > 87.5%)
The average amount of concentrate feed (kg/cow/day)

The average amount of roughage (kg/cow/day)

Ratio between amount of concentrate feed (%) and roughage (%)

* Discontinuous variables are dummy variables (0=no and 1=yes)
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Table 2 Data information of each variable based on small, medium and large farm sizes

Variables Farm sizes P-Value
Small Medium Large

1. Sex of farmer (%) 0.199
- female 37.5 32.7 19.0
- male 62.5 67.3 81.0

2. Age of farmer (%) 0.120
-21-30 years 0 14.8 3.4
- 31 -40 years 37.5 14.8 22.4
->40 years 62.5 70.4 741

3. Number of family members (%) 0.114
- < 5 persons 75.0 51.9 39.3
- > 5 persons 25.0 48.1 60.7

4. Time duration to be the member of 0.118
cooperation (%)
- <5years 37.5 16.7 10.3
->5 years 62.5 83.3 89.7

5. Amount of concentrate feed 3.11+£1.47 4.07 £2.10 6.00£4.69 0.008
(mean £S.D.; kg/cow/day)

6. Amount of roughage 20.32 £16.55 36.56+46.47 54.91 £57.62 0.068
(mean £S.D.; kg/cow/day)

7. Percentage of concentrate feed 20.03£17.67 22.03 £19.98 16.29+14.83 0.225
(mean+S.D.)

8. Blood level of Holstein Friesian (%) 0.060
- < 87.5% 75.0 75.5 62.1
-=87.5% 25.0 13.2 34.5
->87.5% 0 11.3 3.4

2t W s AMTNANKANIINARALIANNLANGINY
mﬂqﬁwﬁwwé’ﬂu%@g@ﬁugﬁummLm:rmm‘ ilaqe
N9AUaTLazilada ez A unanlana s fy
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P=0.011, Canonical Correlation = 0.465) WaLANA

Standardized Canonical Discriminant  Function
Coefficient aqu/ldandautlsidiruiinluntss uun
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Table 3 Discriminant function coefficient in order to separate three groups of farm sizes

Group of medium

Variables Group of small farms Group of large farms
farms
Intercept -16.461 -11.216 -12.756
1. Sex of farmer 1.059 1.070 1.441
2. Age of farmer
- dummy group: 21 - 30 years 0.274 3.397 2.234
- dummy group: 31 - 40 years 3.548 2.504 3.208
3. Number of family members 3.849 2.773 2.054
4. Time duration to be the member 5.137 2177 1.993
of cooperation
5. Amount of concentrate feed -0.094 0.016 0.171
6. Amount of roughage 0.043 0.043 0.047
7. Percentage of concentrate feed 0.166 0.139 0.112
8. Blood level of Holstein Friesian
- dummy group: < 87.5% 16.820 15.166 16.337
- dummy group: = 87.5% 17.315 14.477 16.289
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Figure 1 Classification of farm into any groups of farms based on discriminant function analysis with

proportional priors (1 = group of small farms, 2 = group of medium farms and 3 = group of large

farms)
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