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ABSTRACT

This research was carried out with the aim of situation of applying inputs at warm water fish growing by
SFA method. In order to determine suitable production function three type of them included of Cobb-Douglas,
Transcendental & Translog are compared together. Information of units included of fish density, constantrate
food, barley, fertilizer, labour number & planted area as inputs and final weight of fishes per hectare as outputs
collected from years 2012-2015. The results showed that transcendental function earned the best estimation of
technical productivity with R?=99.75. Also the amount of consumed constantrate material was more than
required rate of it. The rate of density, fertilizer, barley & labour were at economical range and 1% increase of
them caused to 0.28, 0.0062, 0.0024 & 0.054 increasing of output, respectively. Therefor the main factors
effecting on increasing of production were increasing of labour number and fertilizer rate, respectively. Also,
Aeration caused to production increased 7% however it couldn’t effect on technical productivity.

Keywords: Technical Efficiency, Stochastic Frontier Approach (SFA), Aeration, Fish growing
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Figure 1. Geographical location of the research site
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Figure 2. SFA function
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Table 1. Functions used in this research

Function form Function name
InF(Xi’ﬂ)zlnﬂO+Zﬂi InXi Cobb-Douglas
In F(xi'ﬂ)zlnﬁ0+2ﬁiInxi+Zﬂixi Transcendental
n n 1 n n
InF(X,,p) = |n05+Z:ﬁi In X, +Z)/ii In(X,)? +§ZZ;/”(|I‘I X;)(nX;) Translog
i=1 i=1 i=1 j=1

1. Meusen and Van den Broeck
2- Cobb-Douglas

3- Transcendental

4 - Translog

>- Dummy variable
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2. Maximum Likelihood
3- Chi-Squre
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Table 2. Coefficients and significant situation of variables used at cobb-douglas function

tindex Standard of error coefficient Parameters
-2.50 0.554 -1.38 ** constant
3.53 0.022 0.08 ***  Dummy variable
5.83 0.067 0.39 *** LD
1.49 0.014 0.02 LF
0.39 0.014 0.005 LC
0.63 0.009 0.006 LB
2.55 0.026 0.07 ** LW
-4.79 0.035 -0.17 *** LA
341 0.219 0.75 *** Y
3.25 0.018 0.06 *** o
1.7337 Z e?
99.73 R?
192.75 LL

* significant at 10% level, ** Significant at 5% level, *** Significant at 1% level

Joasauil yb b 50 oolisiwl 8580 G o (5,10 S0 9 ol o -V Jgus
Table 3. Coefficients and significant situation of variables used at Transcendental function

tindex Standard of error coefficient Parameters
-2.04 7.726 -15.80 ** constant
3.19 0.023 0.07 ***  Dummy variable
-1.60 0.0004 -0.0006 D
-0.58 0.00002 -0.00001 F
-0.77 0.00003 -0.00002 C
1.15 0.000001 0.000001 B
-0.64 0.023 -0.015 w
-1.95 0.027 -0.05* A
2 1.108 2.22 ** LD
1.40 0.014 0.02 LF
0.52 0.016 0.01 LC
0.09 0.021 0.002 LB
1.39 0.079 0.11 LW
161 0.457 0.74 LA
2.52 0.246 0.62 ** Y
2.14 0.022 0.05 ** o
1.4828 Z e?
99.75 R?
199.43 LL

* significant at 10% level, ** Significant at 5% level, *** Significant at 1% level
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Table 3. Coefficients and significant situation of variables used at Translog function

tindex | Standard of error | coefficient | parameters | tindex | Standard of error | coefficient | Parameters
-1.31 0.28 -0.36 LFA -141 66.43 -93.38 constant
-2.38 0.16 -0.38 ** LCB 2.38 0.02 0.05 ** Dummy variable
0.48 0.26 0.12 LCW 1.12 14.50 16.24 LD
0.99 0.24 0.24 LCA -0.83 1.55 -1.28 LF
1.98 0.28 0.56 ** LBW -0.31 3.27 -1.01 LC
-0.54 0.21 -0.11 LBA 3.24 2.18 7.07 *** LB
-0.95 0.59 -0.57 LWA 0.74 3.62 2.66 LW
-0.90 4.37 -3.95 LD2 -1.10 4.06 -4.48 LA
1.95 0.07 0.13* LF2 0.26 0.41 0.11 LDF
-1.04 0.12 -0.12 LC2 0.82 0.79 0.65 LDC
-0.15 0.11 -0.02 LB2 -2.42 0.58 -1.42 ** LDB
-0.44 0.65 -0.29 LW2 -1.62 0.89 -1.43 LDW
-0.51 1.39 -0.71 LA2 151 1.10 1.65 LDA
1.15 0.35 0.40 Y 1.38 0.12 0.16 LFC
0.77 0.04 0.03 o 0.31 0.13 0.04 LFB
0.15 0.18 0.03 LFW
1.018 Z e?
99.80 R?
223.04 LL

* significant at 10% level, ** Significant at 5% level, *** Significant at 1% level
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Table 5. production elasticity rate of average amount of inputs

Area Labour Barley | Constantrate | Fertilizer | Density Input
-0.24 0.054 0.0024 -0.0057 0.0062 0.28 Average of elasticity
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Table 6. Technical productivity (TP) rates of Integrated of azadegan fish growing units

unit TP unit TP unit TP unit TP
2 0.9685 26 0.9744 50 0.9676 73 0.9761
4 0.9666 28 0.9806 51 0.9728 74 0.9746
5 0.9518 29 0.9792 52 0.9666 75 0.9630
6 0.9552 30 0.9697 53 0.9713 76 0.9680
7 0.9494 31 0.9729 54 0.9466 77 0.9733
8 0.9739 32 0.9742 55 0.9716 78 0.9758
9 0.9646 33 0.9663 56 0.9756 79 0.9774
10 0.9701 34 0.9624 57 0.9534 80 0.9558
11 0.9770 35 0.9562 58 0.9737 81 0.9673
12 0.9610 36 0.9766 59 0.9686 82 0.9432
13 0.9694 37 0.9427 60 0.9560 83 0.9635
14 0.9729 38 0.9476 61 0.9549 84 0.9577
15 0.9521 39 0.9706 62 0.9225 85 0.9796
16 0.9653 40 0.9380 63 0.9622 86 0.9673
17 0.9680 41 0.9711 64 0.9724 87 0.9711
18 0.9696 42 0.9306 65 0.9448 88 0.9071
19 0.9696 43 0.9597 66 0.9772 89 0.9706
20 0.9663 44 0.9651 67 0.9556 90 0.9731
21 0.9588 45 0.9799 68 0.9684 91 0.9684
22 0.9651 46 0.9683 69 0.9657 92 0.9696
23 0.9333 47 .9361 70 0.9799
24 0.9604 48 0.9621 71 0.9697
25 0.9661 49 0.9333 72 0.9665

(t 59031) (S8 2 Bl5ae 32 (ROl92 Sl sl 1y 39051 wilslg 41325 -V Jgur
Table 7. Analysis of variance for determination of aeration effect on technical productivity rate (t test)

Number average Standard deviation T value
no aeration 168 0.9613 0.01347 0.117 ™
aeration 14 0.9609 0.01636

"S: no significant at P<0.05
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