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Truncated Normal Distribution and its Application
in Improvement of the Desired Service Level
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Abstract

Norma distribution is one of the most widely used distributions
among random variables. Despite the fact that normal distribution assumes
all values from—ooto+ oo, when the distribution outcomes are constrained
or restricted, we face significant computational errors. In such situations,
we are practicaly confronted with truncated normal distributions. For
instance, for determination of a required amount of goods in stock arriving
at a desired service leve, it is often assumed that demands obey a normal
distribution. But since these demands do not have negative observations,
using norma distribution yields incorrect estimate of the goal service level
and gives alower service level than that of the true one.

In this article, we shal investigate left-truncated normal
distributions, estimate their parameters and modify Kolomogrov-Smironov
goodness-of -fit test for left truncated normality applying it to a set of real
data. Then, due to safety factors and amounts of goods in stock, we shall
show that using truncated normal distribution leads to an improvement of
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the desired service level. Finaly, we shall present our general concluding
remarks.

Keywords: Left truncated normal distribution, Truncated point, Desired
service level, Safety factor, Coefficient of variation, Safety stock
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Lkst<-function(n,p,x)
{ i<-1:n
j<-in
k<-(i-1)/n
z<-sort(x )
f<-(pnorm(z)-pnorm(p))/(1-pnorm(p )
9<-(j-)
w<-(f-k)
|<-max (9)
m<-max(w)
dn”<-max (0,1)
dn” <-max (0,m)
dn <-max(dn*,dn"”)
result<- list(dn*=dn*,dn"=dn" ,dn=dn)
result

}
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J‘HO = max{o, max“— Fo(x(i))}} 1<i<n
D;‘HO = max{o, max{FO(x(i)) —%} 1<i<n
D, =max{D; , D, } 1<i<n
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T
t/k -2.0 -2.8 -2.6 -2.4 -2.2 -2.0 -1.8 -1.6
0.0 0.0000 0.0000 0.G0o00 Q.0000 0.0000 Q.0000 0_.0000 Q.0000
0.2 0.0012 0.0021 0.0036  0.0059 0.0090 0.0135 0.0196  0.0275
0.4 0.0033 0.0057  0.0093  0Q.0147 0.0222 0.0328 D.0465  0.0838
0.6 0.00589 0.0114 0.Cl82 Q.0280 0.0415 Q.05%4 0.0221 0.1099
0.8 0.01z6 0.0202 0.0C314a 0.0470 0.0878B 0.0545 0D.1272 0.1l552
1.0 0.0214 0.0335 D.¢504 0.0732 0.102% Q.1391 0.13az25 0.2322
1.2 0.0346 0.0524 D.0765 0.1078 0.1468 0.193% 0.2472 0.3066
1.4 0.0535 0.0784 0.1199 ©.1517 0.2007 0.25%4 0.3202 0.32872
1.6 0.0795 0.11z8 0.1547 0.2053 0.2540 Q.3283 D.3382 0.4710
1.8 0.1139 0.1555 0.2082 0.2523 0.3353 0.4073 D.4214 0.554%9
2.0 0.1575 0._2098 0.2789 0.3392 0.31124 0.4884 D.55635 0.6354
2.2 0.2108 0.2724 0D_34156 0.4160 0.45930 0 .5659% 0D_5426 0.7098
2.4 0.2733 0.3429 D.4180 0.495% 0.5733 0.6474 0.715% 0.775%
2.6 0.3437 0.4193 D.4977 Q.5758 D.£506 Q.71s4 0D.7302 0.8321
2.8 0.4200 0.4987 0.5772 0.6526 0.7219 Q.7832 D.8354 Q.B783
3.0 0.439932 0._5782 0.6538 0.723% 0.7852 0.83%7 0.8806 0.8146
3.2 0.5787 0.6545 0D_7225 O.78564 0.83291 0.8823 0D_s162 0.5420
3.4 0.5550 0.7250 D.787%2 ©.8400 0.8832 0.9174 0.9432 0.8520
3.6 0.7254 0.7878 D.2406 Q.88B4C D.2181 Q.g9423¢ 0.25627 0.875¢
3.8 0.7879 0.840% 0.8844 0.9186 0.9444 0.94832 0.c9764 0.9853

K. Sy aans 5 F (L) 5 onb 0l &5 ,ital T 520 5 s

F(t)/k, -32.0 -2.8 -2.6 -2.4 2.2 -2.0 -1.8 -1.6 -1.4 -1.2
0.005 0.5075 0.3697 p.25928 0,1724 0.1215 0.0833 ©0,0580 0.0412 0.0301 0,0225
0.010 0.7211 0.5595 0.4196 0.3057 0.2184 0.1550 0.1106 0.0800 0.0589 0.0444
0.020 0.9728 0.7954 0.6226 0.4895 0.3700 0.2753 0.2037 0.1512 0.1135 0.0866
0.025 1.0621 0.8810 0.7125 0.5615 0.4223 0.3272 0.2455 0.1843 0.1395 0.1070
0.030 1.1381 0.9545 0.7819 0.6250 0.4884 0.3749 0.2847 0.2158 0.1646 0.1269
0.040 1.2642 1.0771 0.8990 0.7341 0.5868 0.4605 0.3563 0.2751 0.2126 0.1656
0.050 1.3675 1.1782 0.9966 0.8264 0.6716 0.5361 0.4222 0.3301 0.2580 0.2027
0.075 1.5692 1.3770 1.1903 1.0121 0.8460 0.6956 0.5640 0.4530 0.3623 0.2901
0.100 1.7253 1.5314 1.3420 1.1594 0.9867 0.8274 0.6846 0.5606 0.4564 0.3710
0.150 1.9685 1.7728 1.5804 1.3930 1.2130 1.0432 0.8867 0.7461 0.6232 0.5186
0.200 2.1622 1.9657 1.7716 1.5816 1.2975 1.2217 1.0570 0.9060 0.7708 0.6526
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