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ON ESTIMATING LOT SIZE FOR
A VARIABLE LIFETIME STOCK ITENMS.

PROBLEN ; Suppose that we want to estimate the number of micrgo-
meters to be kept in stock to fullfil inspection needs for:a
beriod of five Jears; assuming:

- We always need 12 micrometers in simultaneous Operation

- Lifetime of micrometers is not fixed, the probable lives
of Ghe items are based on past eXperience are agg follows:

. . | PER CENT OF MICROMETERS
TIME (MONTHS) THAT WILL WEAK OUT
12 ' 5
‘ 15 10
18 ) 20
21 | 25
24 - 30
27 ' . 5
| 30 : 5

PROCEEDURE - OF SOLUTION:

Since we haven't got exact datg about the life of each
1icrometer individualy, We need to simulate the situation of
orking micrometers (concerning life) during the five year
eriod.



s

existence. Choice of lives for micrometers has to be at random.

On choosing the life abt random and bearing in mind that
twelve micrometers have always To Dbe simultanuously uged, we

can get an approximate value for the needed number.

STEPS OF SOLUTION

(1) Write the givel table in more detail. & 1ine for each 5% o
ag follows:

SERIAL NUMBER | LIFE IN MONTH
1 12
2 15
5 15
4 18
5 18
6 ,1 18
7 18
8 21

TARIE II 9 -
10 21
11 21
12 21
1% oU
14 24
15 20
16 U
17 24
18 24
19 27
20 %0
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(2) Starting with twelve micrometers, to determine theirp
lives we have to choose AT RANDOM twelve different
lives from table II

S e s e S e o S . o i e 723 Tt Sty

, We refer to the TABLE OF RANDOM NUMBERSE (two digits
tables) and read twelve numbers (Skiping numbers exceed-
ing 20). Obtained numbers will indicate serial numbers

in table II. 'Randomly selected lives are lives corres-

pronding to those numbers. We obtain the simulated 1ife

of the first group.

EX. x Refering to tables, the following numbers are reads:
21y 15y Py By 1Y 24y LB, B2, 29y 29, 14, ; ;
25, 11, 21, 10, 5, 2, 7, 1, 16, 8, 4, 18, 9, 20,
26, 13, 6, 19, 25, 26, 30

x Numbers to be taken are:
15y P 35 1Y% le, 14, 11, 10, 5, 2, 1, 16

X Conesponding Lives are (Refer to TABIE II)
24, 18, 15, 24, 21, 243 21; 21, 18, 15, 12, 24

(Those Figures Constitute 22¢ column in mamIE V)

Estimated lives are within a maximum range of 24 months,
this means that we still need more micromebers

(3) For the next twelve micrometers, the same Proceedure can
be repeated by choosing another group of RANDOM NUMBERS
from tables and figure out corresponding lives.

* Please Refer To: TABLES OF RANDOM NUMBERS (TWO DIGITS TABIES)
By W.A.M,N, EI-SHAFEI
or any other Random Numbers Tables
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= We go back to table II to find corresponding Iives.
Obtained Figures Constitute 35% column in TABLE v

Examining EEQ and BEQ columns of table V. we notice that the

sum of estimated lives in individual cases does not sum up to
60 See TABIE VI

We still need more micrometers.,

MONTH WHEN UNIT WEARS OUT
MICROMETERS _

1 2 5 4

i 24 21 i2 £l
2 18 21 24

3 15 | 18 21 24

4 24 15 18 2l

7 ek 12 24 21
6 24 24 21
7 21 21 20
8 21 18 24
9 18 24 18
10 iy el 27
11 12 30 24
12 B‘24- ! 24 18

s =t ot . e e



MICROMETERS |- CUMULATIVE LIVES
L 24 45 57 78
2 18 | 39 |63 | -

5 15 | 33 | s4 | 78
N ou | 39 | 57 | 78
2 21 | 33 | 57 | 78
; ou | 48 | €9

7 21 VTN - S

g N N B B
2 18 .} 42} 60 |
10 15 | 36 | 63 .

1AL 12 w2 | 66

12 21U 48 66

TABIE VI

o . e . T S S

(4) For the third group of micrometers, estimated lives are
also to be chosen at random. ' ‘

To select a random start, refer to the' group of numbers
obtained in (1) and take the second number (the first one
being chosen for the second group)e. This number is found
to be 11 ; : . b

- We go back to TABLE III and find the number correspon-
ding to 11 to be the start for our selection '
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From table III,_E this number is 1

Serial Numbers For
New Selection

1 |16|8 |4 |18]9 [20|13|6 |19]|15] 7

| Estimated Lives 12|24121(18|24(21|30(24|18|27 |24 |18

— T — i s o o Sy S e St S

As for second group, we go back to table II to find -
corresponding Lives. Obbtained figures constitute 432
column in TABLE V

From TABIE VI we notice that using three groups of micro-
meters doesen't add up to 60 months of operation in all
the cases. In those cases, with estimated lives less
than 60, we need individual micrometers to complete 60
months operation time. Inspection of table VI reveals

that we still need four more micaometers

(5) For the needed four micrometers, same proceedure is to

be followed as before,

[

Estimated Lives are as shown below

Serail Number For :

New Selection 12114111110

| TABIE IV{c)
Estimated Lives 2lj24|21|21

- As before, we go back to table II to flnd corresponding
lives., Obtained figures constitute 5—— column in TABIE V
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Reviewing TABLE VI shows that three complete micrometer
sets + 4 micrometers are enough to guarantee continuous
operation with twelve_micrometers working simultanuously

for the whole period'oflsifty months,

SIMULATED NUMBER OF MIQROMETERS" rxl2 + 4

Il

CONCIUSION:

This simulation model made it possible to forecast the
demand of micrometers in a simple way. Without simulation tech-

nique, we would have used rather complicated mathematical formulee.

Using RANDOM SELECTION avoids any bias in vanious estimat-

ionse.
Using RANDOM STARTS avoid any tendency for special patterns

or sequences -of Livese.

PROGRAMMING FOR THE IBM-1620:

The type of data in this problem permits hand calculations

without need for a computer. If in the same problem (or a simi-
lar one) we have: '

_ Different probable lives (based on past experience) with

smaller percenﬁages‘and smaller Fimes.
— More items in simultanuous operation (30 .instead of 12)
- Longer period*of-stock‘hdldingm(160ftime.units instead of
60)
— More than one RANDOM PHENOMENA is affecting decision

m F‘king o
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In such a case hand calculations might be ever so tedious ang
troublesome,. then our fiend (THE COMPUTER) steps in +o solve
this dilemma. | |

HOW IS SUCH A PROBIENM PROGRA MIED ?
mm

The same steps followed in hand made calculations are<héré
followed% with the following remarks:

How could we make the computer select at random? s

A Special SUBROUTINE FOR RANDOM NUMBERS GENERATION® was set
up to generate random numbers, Thig step is exactly the same as
step (2) in previous calculations,

this subroutine,

Another SUBROUTINE (of different cyclic Length) was set up
for SELECTING THE START AT RANDOM (as in step (3))

PROGRAM RESTRICTIONS:

Restricted by the IBM - 1620 Limited Storage capacity, the
program was generalized but Within certsin restrictions:

I
5
e
[
:
=
o}
o}
H
=
ct
@
&
(=g
@
o
o]
i_l.
S
n
-
=
o
~
ct
L
8
%)
O
-
n
O
e
@
H
o
ct
=
@]
B
1l
o
&

i
=
48]
~
H
(=
o
B
(93]
<t
(o]
(@]
=
]
Q
s
2
ou
o}
0]
H
H
O
o
-
n
ct
O
oy
(0]
o
(0]
ct
(D
:
o
[
o
=
B

Please Refer To: A NGW MITHOD FOR RANDOM NUMBERS GENERATTON"
By W,A.M.N. EL-SHAFET
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For the flexibility of the program we made it possible to

read values of ¢

1) No., of items to be in simultanuous operation

2) Stock holding period

In the following Dages theFLowtcﬁ&BT is shown . .—-

The PROGRAM was coded in FORTRAN IT -

PUNNING TIME: 15 Minutes

. o s e e P S o e G S
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READ M ,N0 , Mo, NL, Noo, 00, L00,Y

READ (T(1, PEW(D) , Tc 1401)




GENERATE NUMBERS (S) oo B
=0R RANDOH SELECTION : )

Ingcxoo-r_(u)] - Wit

%

T0: D!
12.:=1D

121041

m

RANDOM START
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