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Abstract The study aimed to estimate the best regressive relation for the effect of basic production 
components on the amounts of barley yield in Irawan project. Five components have been determined: Area, 
Water, Basic Fertilizer (BF), Additional Fertilizer (AF) and Liquid Fertilizer (LF) as Inputs, beside the 
Production (criterion) as an Output. Observed data collected along twenty-two successive agricultural 
seasons. Using multiple linear regression (MLR) tools, three models had estimated. First: Five predictors 
(MLR) model. Model's diagnosis showed that it was suffering from some regression problems. Model's 
assessment; overall it was significant where 72% of the variability in Production could be accounted for by 
variability in the considered predictors, but all the regression coefficients were not significant. Moreover, two 
predictors (BF) and (LF) with negative affected, so both should be dropped. Area and Water were highly 

correlated Water should be dropped. Second: Two predictors (Refined) MLR model. Diagnosis showed that it 

was free of regression problems. Assessment; overall the model was significant where 70% of the variability 
in Production could be accounted by variability in the Area and (AF). The regression coefficient of Area was 
significant. Third: simple LR model. Diagnosis showed that it was free of regression problems. Assessment; 
overall the model was significant with 65% of the variability in Production could be accounted for by 
variability in the Area, its regression coefficient was significant. Second model seems to be the best fit for 
describing the barley production process in Wadi Irawan agricultural project, and could use for both 
estimation and prediction.
Keywords: inputs, outputs, Barley production process, MLR, modeling, Irawan project. 
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Supplements

1

 
 

   

(LF) (AF) (BF) Water Area Production 
Seasons 

Time

( )t ( )5x  
( )4
x

 
( )3
x

 ( )2
x

 ( )1x  ( )y  

525 30 52 1199 150 473 1988  87 1 

1350 75 105 2679 300 514 1989  88 7 

0 270 170 4170 500 1632 1990  89 3 

0 108 3607129 900 1065 1991  90 4 

600 251 293 6910 838 2231 1992 91 6 

1250 200 395 8926 1017 2899 1993  92 5 

3250 123 247 6782 825 2301 1994 93 2 

350 262 262 7720 875 2912 1995  94 6 

0 206 250 7427 825 2147 1996  95 0 

0 237 285 8807 950 3596 1997  96 17 

600 170 255 5279 650 2065 1998  97 11 

1400 340 330 8891 1150 4231 1999  98 17 

1100 357 270 9402 1100 2785 2000  99 13 

2400 325 156 6643 900 3039 2001  00 14 

4350 325 587 9676 1150 3012 2002  01 16 

2500 332 350 7053 1025 2970 2003  02 15 

2500 88 0 8241 1050 2664 2004  03 12 

0 352 384 9178 1137 2499 2005  04 16 

2500 316 0 5469 650 1641 2006  05 10 

4000 235 248 7559 940 1962 2007  06 77 

300 243 5 6405 750 2315 2008  07 71 

100 300 0 7467 925 3039 2009  08 77 
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2

3

OutputProcessing Input 

Area

Water 

Barley yield 
(Production) 

PRODUCTION

PROCESS

Basic fertilize (BF) 

Additional fertilizer (AF) 

Liquid fertilizer (LF) 

Uncontrolled factors 
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4Steam and leaf

( )2x Water ( )1x Area( )y Production

Water Stem-and-Leaf Plot 
Frequency Stem & Leaf 
2.00 Extremes  (=<2679) 
1.00     4 .  1 
2.00     5 .  24 
4.00     6 .  4679 
6.00     7 .  014457 
4.00     8 .  2889 
3.00     9 .  146 
 Stem width:  1000 
 Each leaf:   1 case(s) 

Area Stem-and-Leaf Plot 
Frequency Stem & Leaf 
3.00 Extremes    (=<500) 
1.00     6 .  5 
1.00     7 .  5 
5.00     8 .  22357 
5.00     9 .  00245 
3.00     10 .  125 
4.00     11 .  0355 
 Stem width:  100 
 Each leaf:   1 case(s) 

Production Stem-and-Leaf Plot 
Frequency Stem & Leaf 
 2.00    0 .  45 
 4.00    1 .  0669 
11.00    2 .  01233467899 
 4.00    3 .  0005 
 1.00    4 .  2 
 
 Stem width:  1000.000 
 Each leaf:   1 case(s) 
 

LF ( )5x  AF ( )4
x  BF ( )3x  

LF Stem-and-Leaf Plot 
Frequency Stem &  Leaf 
 
11.00     0 . 00000133566 
 4.00     1 . 1234 
 4.00     2 . 4555 
 1.00     3 . 2 
 2.00     4 . 03 
 Stem width:   1000 
 Each leaf:    1 case(s) 

 

AF Stem-and-Leaf Plot 
Frequency Stem & Leaf 
1.00     0 .  3 
2.00     0 .  78 
2.00     1 .  02 
1.00     1 .  7 
5.00     2 .  00334 
3.00     2 .  567 
6.00     3 .  012234 
2.00     3 .  55 
 Stem width:   100 
 Each leaf:    1 case(s)   

BF Stem-and-Leaf Plot 
Frequency Stem & Leaf 
5.00    0 .  00005 
3.00    1 .  057 
8.00    2 .  44556789 
5.00    3 .  35689 
 .00    4 . 
1.00    5 .  8 
 Stem width:   100 
 Each leaf:    1 case(s) 

5 Histogram Kernel density estimate

( )2xWater ( )1xArea ( )yProduction  

( )5xLF  ( )4
xAF ( )3xBF 
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6

BF

Independent Samples Test 

Production 

Levene's Test 
for Equality of 

Variances 
t-test for Equality of Means 

F Sig. t df 
Sig. 

(2-tailed) 
Mean 

Difference 
Std. Error 
Difference 

95% Confidence 
Interval  

of the Difference 

Lower Upper 

Equal 
variances 
assumed 

0.231 0.636 -0.168 20 0.868 -98.105 583.050 -1314.326 1118.115 

Equal 
variances  

not assumed 
  -0.208 3.237 0.848 -98.105 472.204 -1540.574 1344.364 

7

LF 

 

 

Independent Samples Test 

Production 

Levene's Test for 
Equality of 
Variances 

t-test for Equality of Means 

F Sig. t df 
Sig. 

(2-tailed) 
Mean 

Difference 
Std. Error 
Difference 

95% Confidence 
Interval 

of the Difference 

Lower Upper 

Equal 
variances  
assumed 

0.000 0.991 0.478 20 0.638 227.082 475.088 -763.934 1218.099 

Equal  
variances  

not assumed 
  0.470 6.407 0.654 227.082 482.965 -936.742 1390.907 


