
Job Cost Estimating By  
Random Numbers  

By William C. Thompson Ill 
The words "random number" usually bring forth im-

ages of cards , Las Vegas , illustrations in your Probab il-
ity and Statistics 101 textbook (I might add- images of 
the Enterprise and the Klingons are also fair game.) But 
wait, all of you who are planning a costly project, ran-
dom numbers will serve you well, too. 

For, after all, random numbers are basically a mathe-
matical image or model of the randomness of our real 
world. Let's examine how a project planner might use 
random numbers in one aspect of his work. While ex-
amining the bids on construction projects which the 
homeowner made over the past year, he comes to an im-
portant conclusion. Each bid made to him, though great-
ly different as a whole, still consists of variations of the 
same or similar tasks and materials. Though he can get 
a good grip on one variable, by the time he takes ten or 
fifteen more of them at once, the carefully-computed 
bids aren't much better than the original guesstimates. 
If there were only some way of restricting the work to 
each little variable, then cranking it into a machine to 
figure out how much should be bid. 

If the project planner only statistically analyzes all the 

J0 3 COST ES T !IAATING PROGRAMTable 1. 

NU MBE R OF TRIAL S =?100  
i?ANI)OM (J) oR NORMAL<2 l DI STR I BU TIO N? !  

ITE:A LOW ER UPPE R RAN GE 
NO . VALU E VALU E 
I 1200 1300 I 00 
2 200 250 50 
3 2300 2345 45 
4 2 750 3000 250 
5 1800 1900 I 00 

AV G. PROJECT COST : s 85 19 . 8 
WITH A STANDARD DEV I ATION 25 . 771 8 

ITEM NO. AV G. COST STD . DEV 
I 125 0.1 2 
2 .224 .9 34  
3 2322 . 42  
4 2872.38  
5 1849 .94  

++++ CHANCE 

TOTAL CO ST 
s 843 1.4 
s 8453.44 
s 8469. 2 9 
s 8493.08 
$ 851 9 . 8 
s 8546.53 
s 8570.31 
s 8586. 16 
s 8608 . 2 

84 INTERFACE AGE 

9 .01 67 
4.51822  
3.9399 4  
2 1.7369 
8 . 8 752 7 

OF OV ER RUN ++++ 

PRO S . OF OVERRUN 
99.95 %  
99 %  
95 %  
70 %  
50 %  
30 %  
5 %  
I % 
.05 % 

I· 

bids made for all different projects, he will find that the 
results are almost random. 

There is a way to break them all down into the same 
model. Handle each case as a model; crank out as many 
trial runs of the model as needed to provide a statistical 
analysis of each job, or even new jobs! Take one of the 
bid sheets and instead of each of the guesses, give each 
item a bit of room to range in. Some of these could use a 
wider range than others, and a few are fixed. Leave the 
fixed ones out for now and just add them on at the end. 

Now have the computer pick a random value from 
each range and then use the results as if it actually built 
it that way. Have the computer "construct" the project 
as many times as needed and do a statistical analysis of 
the resulting data. 

Now in real life, the values in the center of the range 
should get picked more often than the outside values, 
like a normal curve. On the other hand, that may be a bit 
restrictive - try it both ways: a normal distribution and 
a random distribution. 

Soon the program is up and running with the follow-
ing results: 

Table 2. JO 8 COST ES TIM AT I NG PROGRA M 

NU!-IBER OF TRIAL S =? 100 
KANU0 /.1 ( I l OR NOR MA L< 2 l DI STR I BU TION?2 

tW . 
I 
2 
3 
4 
5 

VALU E 
1200 
200 
2300 
275 0 
1800 

UPP ER 
VALU E 

1300 
250 
2345 
3000 
1900 

RANGE 

I 00 
50 
45 
250 
I 00 

AVG . 
WITH 

PROJECT COST : 
A STANDARD DE

S 8522 . I 
V I ATION OF : 2 7.2 80 1 

ITE.I\ 
I 
2 
3 
4 
5 

NO. AVG. 
1249 .7 7 
224 .98 7 
2322 . 35 
287 6 . 2 7 
18 48 .71 

COST STIJ . DEV . 
9 . 09024 
4 . 40634 

20 . 3578 
8 .1 2 129 

++++ CHANCE OF OVER RUN ++++ 

TOT AL COST PROS . OF OVERRUN  
s 8428 . 53 99.95 %  
s 845 1.86 99 %  
s 8468 . 63 95 %  
s 8493.8 1 70 %  
s 85 22 . I 50 %  
s 8550.39 30 %  
s 8575.57 5 %  
s 8592 . 35 I %  
s 86 15 . 6 7 .05 %  
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Table 3. 
JOB COST EST !MATING PROGRAM 

NU:.1BER OF TRIALS =? 1000  
f?ANDOM (I) Of? NOf?MAL<2) DISTRIBUTION? I  

ITEM UWI ER UPPER RANGE 
NO . VALUE VALUE 
I 1200 1300 I 00  
2 200 250 50  
3 2300 2345 45  
4 275 0 3000 250  
5 1800 1900 I 00  

AVG. PROJECT COST : S 8523.6 1  
WITH A STANDAf?D DEVIATION OF: 24.7341  

ITEM NO. AVG. COST STD.DEV.  
I 1250 .1 9 8 . 43.583  
2 224 . 986 4 . 19953  
3 2322.39 3.75468  
4 2875 . 9 1 2 1. 426  
5 1850 . 13 8.4 1467  

+ +++ CHANCE OF oVER RUN ++++ 

TOTAL COST PROS. OF OVERRUN  
s 8438 • .77 99.95 %  
s 8459 . 92 99 %  
s 84 75 . 13 95 %  
s 8497.96 70 %  
s 8523 . 61 50 %  
s 8549.26 30 %  
s 8572 . 09 5 %  
s 8587. 3 I %  
s 8608.45 .05. %  

Table 4. 

JoB COST ESTIMATING PllOGRAM 

NU.'ABER OF TRIALS =?1 000  
( I ) <HI NOf?MAL<2l DISTRIBUTION?2  

ITEiA LOW Ef? UPP t:R RANGE  
NO. VALU E VALU E  
I 12 00 1300 I 00  
2 200 250 50  
3 2300 2345 45  
4 2 750 3000 250  
5 1800 1900 I 00  

AVG. PROJECT COST : S 8522.6 1  
WITH A STANDARD DEVIATION OF: 24.4423  

NO. AVG. COST STD . DEV .  
I 1250.28 8 . 36202  
2 225.028 4.30405  
3 2322 .29 3 . 82755  
4 2874.4 1 20 . 6594  
5 1850.59 8.2403 1  

+ +++ CHANCE OF OVER RUN ++++ 

TOTAL COST PROB . OF OV ERRUN  
s 8438 •. 77 99.95 %  
s 8459.67 99 %  
s 8474.7 95 %  
s 8497 . 26 7 0 %  
s 8522.6 1 50 %  
s 8547.95 30 %  
s 8570.51 5 %  
s 8585 .55 I %  
s 8606.44 .05 %  
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Table 5. 

ESTIMATING PROGRAM 

NU ;.\BER OF TRIALS = ? 10000  
( I l OR NOR .IIA L( 2 ) D I STrl IBUT ION? 2  

ITEM LOWER UPPER RANG E 
i·HJ . VALU E VAL UE 
I 1200 1300 I00 
2 200 250 50 
3 2300 2345 45 
4 275 0 3000 250 
5 1800 1900 I 00 

AVG. PROJECT COST:· s 8522 .5 
WI TH A DEV IATION OF: 24.3572 

ITEM NO . AVG. COST STD .DEV. 
I 1250 .01 8 .37 3 12  
2 225 . 0 1 4 .1 6 19  
3 2322 . 49 3 .78222  
4 2875 . 0 1 20 . 84 11  
5 1849 . 98 8.3682 7  

++++ CHANCE OF OVER RUN ++++ 

TOTAL COST PIWB. OF OVE RRUN  
s 8438 . 96 99.95 %  
s 8459 . 78 99 %  
s 84 74 .7 6 95 %  
s 8497 . 2 4 70 %  
s 8522 . 5 50 %  
s 8547.7 6 30 %  
s 8570 . 2 4 5 %  
s 8585 . 22 I %  
s 8606 . 05 .05 %  

001 4 J GoSUi3 002•!0 
00150 GoSUB 00390 
00 160 GoS UB 00840 
00 170 GOSUB 00550 
00 I BO CoS UB 007 I 0 
00 190 PAGE 
00200 STOP 
002 I 0 REM *********************************************************** 00220 INPUT DATA SUBROUTINE 
00230 llEM ------------------------------------------------------
00240 REM NUMBER OF RANGES 
00250 READ N 
00260 PRINT TA8CB); " ITEW 1 , " l01'1ER 11 , 11 UPPER" , J' RANGE " 

1100270 PR lNT TAB(8) ; 11 NO. , 11 VALUE ", 11 VALUE" 11 

002BO FOR 1=1 To N 
00290 RE.II LOW ER, UPPER VALOE 
OOJOJ !l EAD All , ll,Al l, 2 l 
003 10 AI I , 3l=AC 1, 2 1-Al l , II 
00320 PRINT TABC8l;I , ACI,Jl,All, 2 l,AC], 3 l 
00330 NEXT I 
00340 PR INT 
00350 llETURN 
00360 RE:.t ********************·*************************************** 00370 TR lAL RUNS OF PROJ ECT SUBROUTINE 
00380 REM ------------------------------------------- --------------- -
00)90 FOR J = I TO M 
00400 83=82=0 
0041 0 FOR f = l TO N 
004?.0 GoS UB 0 1280 
00430 13 t =A( l . I l+Z9*A( I , 3 ) 
00440 BC li =B I •Bl I I 
00450 CCI l =C Cll+B I*B I 
00460 D2=B2 • a I 
004 7:::1 BJ=83+R I * B I 
00480 t!EXT I 
00490 84=84+82 
00500 85=85+82*92 
005 10 NEXT J  
00520  
00530 !lEtA 
00540 PK I NT STAT I STl CS OF TR JA LS SUf3RCJ UT INE 
00550 ---------------------------- ----------------------- - ------
00560 \'=84/:.1 
OO'.l ·10 Pll 1NT 
OOSi:iO PWINl 

PI?INT TAIHUJ ; 11 AVG . PROJ ECT COST : S" ;V 
PIHNr A STA NDAIW DEV TATlflN rJFt 11 i S 

00610 PII IIIT 
PI? I NT 

006 3:) PRINT TI\B(Bl :" ITE!.\ No. AVG . COST STO . DEv'.u 
FoR 1= 1 TO N 

006?0 PlllNT TABJ8> ;J, B<I l/ '.I, SC IJ 
00(,60 NEXT I 
006 70 
006th1 llE.'.\ ****lr******************************************************00690 HE :A PRI NT PlloBAB I LIT! E5 OF OVERRUN SUB ollJ UT INE 
00 I (X) i?E'M ------------------------------------------------ ----------
OC7JO PRINT 
00720 Pll!NT 
00 '/30 Pill NT 
00740 PR INT TAlH 15 l;''++H Cf-IANCE nF OVI:R RUN ++++" 
00750 PRINT 
00760 PR INT TAI3(0 J ;"T OT AL COST "," PROB. OF oV ERRUN " 
00.1'/Q FOR 1= 1 TO 9 
00780 PfliNT TAB(8) ; 11 S11 ; V+S*IH1 , 2l,OCI ,Ili 11 %" 
00790 NEXT I 
00800 RETUfiN 
008 10 f?E.'.\ *********************************************************** 00d20 REM CALCULATE STANDA RD OEV I ATIONS SUBRO UTINE 
OOH)Q RE:A -----------------------------------------------------------
00840 I= I TO II 
OQBr,Q $ (I l =SOIHABS((C CI l-(( IH I >• B< l l)/:.ll)/(M- 1 l ll 
00360 NEH I 
00370 S=SORCABS<<B5-CCB-1*B4l/10l/CM- 1 lll 
oonao llETUIIN 
00!390 RE!.i 00900 REM PHI !IT HEAD ING SUBROUTINE 
009 10 RE.'A -----------------------------------------------------------
00920 PAGE 
00930 PR I NT 
00?10 PR INT 
00950 PH I NT  
00960 PR fNT TAB C20 li " J<JB Cfl ST EST IM AT I NG PROCiRA M11  

009'/J PH JilT  
009tJO PR I NT  
00990 llETUIHI  

REVIEWING THE PROGRAM 
Input data are a series of ranges for costs of individual 

items in a proposed estimate. The microcomputer then 
simulates construction of the project by selecting a ran-
dom cost within each range. This is done repeatedly, ac-
cumulating a statistical profile of the job. When suffi-
cient iterations have been completed the analysis of the 
results is finished and results printed out. 

This program serves primarily as an example, though 
quite useful. The techniques illustrated are even more 
useful. The practice of modeling, simulation and analy-
sis can produce solutions to very complex, otherwise 
unassailable problems. Over a period of years as various 
home installation and remodeling projects are put into 
effect, job cost estimating by microcomputer can result 
in a saving of project dollars as well as a valuable record 
upon which to estimate the true value of your property 
improvements. 

PROGRAM LISTING 
001().') DIM AC I 00,3) , fH I00 ), C00100 QJ,'A ACJ00. 3),8! 100) , C( I OO> , S <J CX:)),DCI0, 2 )  
00 I I 0 GOSUB  
00 I 20 GOSUB 0 I Q'X)  
001 30 GoSUB 0 II 90  

86 INTERFACE AGE 

0 1 OOJ UE/4 *********************************************************** 010 10 RE.• I NITIALIZE VAR IABLES SUBROUTINE 
01020 IIE:A ------------------------ ------------------- -------------
0 103;:) FOR 1= 1 TO 100 
0 1010 B\ I l=CC I l=S< I l=A( I . l l=AC 1, 2 l=A< I . 31=0 
0 1050 NEXT I 
01060 BI=B2=B3=1l4=B5=X8=0 
0 I 070 X9= - l 

Filii I=J TO 9 
0 1090 FOil J = J TO 2 
0 11 00 HEAU 0( I,Jl 
0 111 0 NEXT J 
0 1120 IIEXT I 
0 I I 30 RETURN 
01 140 DATA 99 . 95 , -3.43 , 99 , - 2 . 575 , 95 ,-J . 96 , 70 , -1 . 037 , 50 ,0 , 30 , ; . 037 ,5 ,I . 96 , I , 2 . 575 
0 11 50 DATA 0 . 05 , 3 .4 3 

0 II 60 REM *********************************************************** 0 1170 RE/.1 INPUT PARAMHERS SUBROUT INE 
0 1180 ------------- ------------------------- - --------------.----
0 1190 PR I NT " NUt.IBEf? OF TRIALS="; 
0 1200 INPUT 
0 12 10 Pr?INT 11 (I) OR NO!VAAL C2 l DISTI? IBUT I ON '1 ; 

0 I 220 INPUT NO 
0 1230 PIIINT 
0 12 40 RETURN 
0 1250 REM *********************************************************** 0 1260 REM GENERATE NORMALLY DI ST. OR RANDOM N O<= Z9<=1 
0 1270 -----------------------------------------------------------
01280 IF NO<> ! THEN 0 1300 
0 1290 Z9=1lND<Ol 
0 1300 X= - 6 
0 13 10 FC:R KO= J To 12 
0 1320 X=HilNDIOl 
0 I 330 NEXT KO 
0 1340 Z9=X/J2+. 5 
0 1350 RET URN 
0 1360 *************************************************************** 0 I 370 REM PROGRAM H ! STORY 
0 I JBO REI-I - - - -----------------------------------------------------
0 I 390 DES I GNED AND WRITTEN BY C. THOMPSON I II 
0 1400 REM APRIL , 19.71 
0 14 10 REM ••• •• • •• •• • ••• •••• •• ••• ••• ••• • •• •••• •• ••••• ••••••• •• ••• •• • •• 
0 1420 RE.\t END OF PIWGRA.'.t 
0 1430 REM #ti#####II##Hfi.##HH#II-flll#lt#lfii!I##IMtl!#lfii##IIIIUIJIIIIil#llfl lfillffiiiJI#Iflf#ll 
0 1440 HEM TH E FOLLOWIN G I S SAMP L E DATA - INSERT YOUR DATA HERE 
0 1< 50 DATA 5 , 1200 , 1300 , 200 , 250 , 2300 , 2345 , 2750, 3000 , 1800 , I 900 
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