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Study on Demand Estimation of Agricultural Machinery by Using

Logistic Curve Function and Markov Chain Model

Y. D. Yun

ABSTRACT

This study was performed to estimate mid and long term demands of a tractor, a rice transplanter, a combine and a
grain dryer by using logistic curve function and Markov chain model. Field survey was done to decide some parameters
for logistic curve function and Markov chain model. Ceiling values of tractor and combine for logistic curve function
analysis were 209,280 and 85,607 respectively. Based on logistic curve function analysis, total number of tractors in-
creased slightly during the period analysed. New demand for combine was found to be zero. Markov chain analysis was
carried out with 2 scenarios. With the scenario 1(rice price 10% down and current supporting policy by government),
new demand for tractor was decreased gradually up to 700 unit in the year 2012. For combine, new demand was zero.
Regardless of scenarios, the replacement demand was increased slightly after 2003. After then, the replacement demand is
decreased after the certain time. Two analysis of logistic curve function and Markov chain model showed the similar
trend in increase and decrease for total number of tractors and combines. However, the difference in numbers of tractors
and combines between the results from 2 analysis got bigger as the time passed.
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Table 2 Classification by crop and farmsize
Item Small Medium Large
Rice farming Less than 2 ha 2~7 ha Over 7 ha
Protected farming Less than 2,000 pyeung 2,000~3,000 pyeung Over 3,000 pyeung
Pig Less than 100 heads 100~1,000 heads Over 1,000 heads
Livestock
Beef cattle Less than 50 heads 50~ 200 heads Over 200 heads
farming
Dairy cattle Less than 50 heads 50~ 200 heads Over 200 heads
Orchard Less than 0.7 ha 0.7~ 1 ha Over 1 ha
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Table 3 Number of surveyed samples by size

A7 2 Ze] B3 Ay

(Unit : Households)
Item Small size Medium size Large Size Total
Rice farming 43 (10) 51 ( 40) 17 (16) 111 ( 66)
Protected farming 21 (12) 6( 3 9(8 36 ( 23)
Tractor Livestock farming 25 (13) 15( 9 7(6) 47 ( 28)
Orchard 18 (11) 5( 4) 13 ( 6) 36 (21)
Subtotal 107 (46) 123 ( 56) 46 (36) 230 (138)
Riding-type rice-transplanter 43 (14) 51 ( 38) 17 (13) 111 ( 65)
Combine 43 () S51(21) 17 (12) 111 ( 33)
Grain dryer 43 (5) 51 ( 16) 17 ( 8) 111 ( 29)
Total 236 (65) 230 (131) 97 (69) 563 (265)
Numbers in () are samples which have agricultural machinery.
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Table 4 Estimation of coefficient of logistic model

Ceiling | Constant

(5) (a)

Increasing

ltem ratio (b)

Tractor 209,280 9,564 -0.3381

Riding-type

rice-transplanter 58,393 79.5

-0.2951

Combine 85,607 ~0.3809

Grain Dryer 72,002 -0.2889
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Table 5 Esfimation of total demand of agricultural
machinery by logistic model

(Unit : ea)

Year | Tractor Ri.ding-type Combine Grain

rice-trans. dryer
2003 | 10,000 4,712 3,559 3,408
2004 | 9,735 4,577 3,242 3,230
2005 | 9,091 4,451 3,246 3,112
2006 | 8,721 4,231 3414 3,157
2007 | 8,971 3,999 3,454 3,206
2008 | 10,151 3,991 3,956 2,869
2009 | 11,368 3,964 3,483 2,587
2010 | 10,473 3,951 3,350 1,999
2011 | 11,312 4,038 2,331 1,842
2012 | 10,007 4,130 2,094 1,718
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Table 6 Estimation of total demand of agricultural machinery by Markov model

(Unit : ea)

Vear Tractor ric}:?ri:r;gs;{:rfter Combine Grain dryer

S -1 S -1 S -1 S -II S -1 S -0 S -1 S -
2003 9,343 14,877 4,474 5,645 3,471 5,181 2,742 3,812
2004 9,705 15,045 4,925 6,093 3,270 4,873 3,129 4,256
2005 9,618 14,562 5,447 6,588 3,405 5,035 3,569 4,744
2006 9,675 14,291 5,755 6,810 3,709 5,412 4,208 5,447
2007 10,223 14,698 6,036 6,987 3,910 5,630 4,798 6,049
2008 11,889 16,533 5,866 6,673 4,756 6,718 4,822 5,929
2009 13,714 18,436 5,548 6,567 4,315 5,989 4,307 5,192
2010 13,215 17,262 5,355 6,583 3,995 5,503 3,200 3,876
2011 14,011 17,650 5,411 6,960 3,701 3,835 2,866 3,451
2012 11,499 14,318 5,704 7,183 2,897 3,530 2,564 3,082
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