POMFOR WINDOWS VERSION 3 gl
Ay 828l Helad s pll Jaads die

A 9k AN (e de gana o g giad Al
Title Bar &) giad) Jay pdi -

M\f‘“‘)@‘uﬂ‘ﬁ“‘é‘gﬁﬁzﬁﬁ

Menu Bar ail gal) Jay 3 - ¥

29 o) 8l (e de gana e (o singg
e Calall e Aaiall Ll (5 5ia g file Aaild -]
Gl Gl oAl (e A gana
2 cale oL e a2 a3 New
Lase (2 ile % Open
aaill (e z 55l (50 7 siad) aldll (3l Close
slall 532 Save
A U8 A A sl caldl 35 Save as



ol A AadiaS caldll (5 3A Save as HTML
acLkll ) PRINT -

ASLE @b sisse ek Print screen

cullad (e bl (Y Al i Al s Solve
ZLy)

) SN 8 LS DT e 5 A Exit -

T —
iﬁ POM for Windows to accompany Heizer/Render's Opera

Eile View Module Tools Hel
[1 Mew Ctrl+N
Open Ctrl+ O
F

=5 Print Screen

Exit

2l s¥ e de gana o s giagg i al EDIT 4ald -
R
ia 71,3 Insert row -
i Cids Delete row -
13a¢ )4 Insert Colum -
Jgae Cida Delete Colum -
"copy down -

& Copy -



i LS 3l Paste -

File | Edit Wiew Module Format Tools He
O Eﬁ Insert row Mo BB O
il = 13- B F O

Inzert column

Delete column

" Copy down
— | Copy J Table —
E Paste Ctrl+W Bow
Column I
Jutput (units
tFl { :I Special
nPUt1 @ Saveas HTML -

(A gara o (5 giag g daal e VIEW -
al ¥

Toolbars <) g2 Jay )& -

Instruction <laail) -

Status bar Al hy ué -

Full screen -

Zoom -
Yiew Meodule rormat lools Help

o Toobas | e g g 0r -3 WA S
|: In Extra Data Panel (above data grid) ]
=| " Status Bar Above Extra Data Panel =

A& Full Screen Below Data Table
Zoom Floating B
Mone |

Original Colors

v $/unit
Al 638 (g siad g (Jlazall) GJ}A.U\ Module -2

) JSAll 8 LSzl Gl




w | Module Tools Help
Aggregate Planning
Assembly Line Balancing

— Assignment
Breakeven,/Cost-Volurne Analysis
Lapital Investment
Drecision Analysis
Forecasting
Inventory
Job Shop Scheduling
Layout
Learning Curves
Linear Prograrmming
Location
Lot Sizing
Material Requirerments Planning
Productivity
Project Management (PERT/CPM)
Buality Control
Reliability
Simulation
Statistics (rmean, var, =d: normal dist)
Transportatiocn
Waiting Lines

Work Measurement

— . -~

zLuL dualdl) ¢ ) Al Caliall GSJAJY‘ JLEA) Ay

) g Javaally cililanl) g

JLER) a1 1 Jadl a3y Format (Ggaeddl) -0
Dalil) il b g ciileall g UL Galdll 3 el
b LaS &) (e A gada Ao (g gy g ATl

: N Jel)



Forrmat Tools Help

Murmber of decirmals: .00 - |k

Fi=
Oe=c

[

Colors

Font

Zeroes

Grid Lines »
Gridline Style

Title

Expand

Squesze

Cormrma
Fizxced

Werify Input

Insert/'Delete Rows"Columns...

Aoy & ) el Tools <l gaY) -9

Tools H
Calculator [
. MNormal

=%z Annotate

Gl (any B addien g Window — 38 gill (s
o 8 (B By OIS EA Ja 381 g5 (i pal sl
Judadia J20 M) 4il) 22 & Cascade

Al g ol Lasan 30 5l L o Tile

A Ba Lgall Bagall g clll) a3 Edit Data

. I
Window Help
Cascade
Tile
Edit data

1 Productivity Results




Gy de sean o (sing say (el day )l -3
b LS el ¥l s e Alauid) 31l L8 52 gm sl

N
WA EJE REW @ gAY N N

ic sean o (5 5iny s Formating bar Gaddl) by i ¢
acgig bl aan i Jie sl Aalal) ) (e
Aolall GVl el Gigally alLY1 e s

Jshaally L

el s TR TR - - R
B I



cllaglle 2Vl M J> 9 doasimall dwSIl Ll

i~ =t

Productivity d=>WwVI Vol

Module joVl 9 dauwiall doslall o ax> Yl sl pi dlay

630U el new LoVl lasin, &>kl Lols ana> e aul
agY|

ol il dS il awl 5% Mo (Title) wlgic o9 by Leid9
Lo dm Yl Ol

Number ) oljiall sacg « (Number of Inputs) oMSanll sacg

Boaall clowl naxs o, 5,3 dgxll L99.(of Period
elowl HLi3ly oliall 3329 M)l Lz aed.sa0eY elowlg
OK le VI e lhin; (ganally saacVl

oo &Sl doll olldl JBsl Gl8eVLhy sV J9al el
leiowi9 M)l clowl Lui Sou9.wluall sac9 M0
JIgudl 9 636>90)l Belowl



Eile Edit ¥iew Module Format Tools \Window Help
Do HS|( 0B 53w el v -O@a /O] » s
il Rounded MT Bold i - e @A -‘

- lprulss=

uuuuuuuuu

Enter the name for this fime period. Alnost any character s permissible

Period 1 Period 2
Jutput (units) JOVNKK 0
nput 1 0 0
nput 2 0 0
nput 3 0 0

£o JSJ 6a>lg)l 63>0)l @als Jss1 Lllay ($/ Unit) JoVl s90sl]
a8 ,20) dgllaall SLlyl go> Jsl 3209.0M5 )l glgil o
9l File a8 _5 39>g0ll (Solve) jle¥l o lasins a sVl

i>o) L9 F9 _lc lagall ol

ol lay i (9 >9>g0ll
awilaoll

l PUM tor erudun_is_—'lﬂram -
IEiIe Edit View Medule Format Toels Window Help
DeHS 2@ 5 w28 v -3 Ha% 20 I-Solve‘
| Arial Founded MT Bold -u3-lBru/ss=E 0 -, | OEEA-D -
nistruction
Enter the name for thig ime period. Almost any character is pemiszible.
Examp

$/unit Period 1 Period 2
dutput MXHHXHXKK 10,000 11,000
-abor hours 8 4,000 5,000
Vaterial (Ibs) 2 5,000 6,000
nspection hours 12 1,000 1,000
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$lunit Period 1 Period 2 Period 1 Period 2 Productivity
(optional) >roductivity |>roductivity Change
Output 10,000 11,000
Labor hours 8 4,000 5,000 2.5 2.2 down 12%
Material (Ibs) 2 5,000 6,000 2 1.83 down 8.33%
Inspection hours 12 1,000 1,000 10 11 up 10%
Aggregated Input ($) 54,000 64,000 .19 AT down 7.19%
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M oving dverages =i [ There are more resu
"4 Forecasting Results
Example 1 Summary
Measure Value
Error Measures
Bias (Mean Error) 1.25
MAD (Mean Absolute Deviation) 6.25
MSE (Mean Squared Error) 65.625
Standard Error (denom=n-2=2) 11.4564
MAPE (Mean Absolute Percent .0555
Eoreclast
next period 115
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@ Details and Error Analysis

Example 1 Solution

Demand(y)| Forecast Error |Error| Error*2| |Pct Error|
January 3 100
January 10 120
January 17 110 110 0 0 0 0
January 24 105 115 -10 10 100 .0952
January 31 110 107.5 2.5 2.5 6.25 .0227
February 7 120 107.5 12.5 12.5 156.25 1042
TOTALS 665 5 25 262.5 .2221
AVERAGE 110.8333 1.25 6.25 65.625 .0555
Next period forecast 115 (Bias) (MAD) (MSE) (MAPE)

Std err 11.4564
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Window oVl 0 (Graph) joVl e
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" Examp\#e 1 et - n Bias MAD 5
DEMW@F. oving averages -HB[.‘)eno s fo averiggat—;% ﬂ j
g TR 1 4 10
Forecasts
Hessl 2 1.25 6.25
s0) 4 Ll |
<& Details and Error Analysis [e = ][=]
January 3 January 17 January 31 Example 1 Solution
Time(x)
Demand(y)| Forecast Error |Error||*
Zontrol (Tracking Signal) [= @] =] z 100
Example 1 Solution Y
) v 10 120 ﬂ
Demand(y)| Forecast Error RSFE Ll »

Ta Forecasting Results [=l=@][=]
nuanyEs 100 Example 1 Summary ‘
nuaryi 0 120 Measure Value =
nuary 17 110 110 0 0
nuary 24 105 115 -10 -10
nuary 31 110 107.5 25 7.5/ |||Error Measures
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Periods to average | nstruction

weighted Moving Averages : ﬂ Choosge the method th

Example 1
Demand(y) Past period Weight

January 3 100 1 period ago 2

January 10 120 2 periods ago 0

January 17 110

January 24 105

January 31 110

“ebruary 7 120
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Example

Demand(y) Forecast
January 3 100 0
January 10 120 0
January 17 110 0
January 24 105 0
January 31 110 0
February 7 120 0
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Example 1 Summary

Measure Value

Error Measures

Bias (Mean Error) 214719
MAD (Mean Absolute Deviation) 9.2969
MSE (Mean Squared Error) 125.8411
Standard Error (denom=n-2=3) 14.4822
MAPE (Mean Absolute Percent .0811
I;orec;ast

next period 118.3789
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Trend analysisoluVI o> Lglwl L]
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Example 1 Solution
Demand(y) Time(x) x"2 x*y| Forecast Error |Error| Error*2| |Pct Error|

January 3 100 1 1 100 106.1905  -6.1905 6.1905  38.3224 0619
January 10 120 2 4 240, 108.0476 11.9524 11.9524| 142.8593 .0996
January 17 110 3 9 330 109.9048 .0952 0952 .0091 .0009
January 24 105 4 16 420 111.7619 -6.7619 6.7619 45.7233 .0644
January 31 110 5 25 550 113.619 -3.619 3.619] 13.0075 .0329
February 7 120 6 36 720, 115.4762 4.5238 4.5238 20.4649 .0377
TOTALS 665 21 91 2,360 0| 331420 260.4762 2974
AVERAGE 110.8333 3.5 15.1667| 393.3333 0 5.5238 43.4127 .0496
Next period forecast 117.3333 (Bias) (MAD) (MSE)|  (MAPE)
Intercept 104.3333 Std err 8.0696

Slope 1.8571

Example 1 Summary
Measure Value Future Forecast
Period

Error Measures 7 117.3333
Bias (Mean Error) 0 8 119.1905
MAD (Mean Absolute Deviation) 5.5238 9 121.0476
MSE (Mean Squared Error) 43.4127 10 122.9047
Standard Error (denom=n-2=4) 8.0696 11 124.7619
MAPE (Mean Absolute Percent .0496 12 126.619
Regression line 13 128.4762
Demand(y) = 104.3333 14 130.3333
+1.8571 * Time(x) 15 132.1904
Statistics 16 134.0476
Correlation coefficient 4337 17 135.9047
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This module contains two models.

The breakeven analysis includes a fixed cost,
variable costs and selling price (or revenuel. Itis
used to determine the volume at which a loss will tumn
to a profit. That is, the volume at which there is

neither a loss nor a profit.

The cost-volume model includes fised costs and
variable costs for up to 5 different options. It is used
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Instruction
Enter the value for fised costs for costs. Any non-negative value iz permissible.

Wolume for volume analysi

A [ ]

[untitled]

Cost Type Costs Revenues

Fixed Costs Fixed 0] XXOONK

Variable costs Variable 0 XHKHNHK

Revenue per unit Variable

(untitled) Solution

Cost Type Costs Revenues
Fixed Costs Fixed 240,000 JOOOKKX
Variable costs Variable 60 KRHRXK
Revenue per unit Variable XHHXHHK 100
BREAKEVEN POINTS Units Dollars
Costs vs Revenues 6,000 600,000

bl JSsadl plaziwly 2ol Jo,e Say Las

(untitled)
Cost
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Costs
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$240,000.
50.
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Layout
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Instruction

Thiz cell can not be changed.

funtitled)

@ Location 1 Location 2 Location 3
Factor 1 1 0 0 0
Factor 2 1 0 0 0
Factor 3 1 0] 0 0
Factor 4 1 0 0 0
Factor 5 1 0 0 0
Factor 6 1 0 0 0

OVl Louaii (il oMel Jgazdl (9 wlbll JBsb pgss
2990 JS 8 Jolosll o Jole JS lgde Jua> Lill bladly
Wl Je Joaaxll solve lnsia; oi.g9lgall 0
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i ceh an ot b changed
Example 1 - Qualiative Analysis

Philadelphia Memphis| Springfield (IL)
labor supply 90 80 50
labor wages 80 60 70
transportation 5 60 70 50
banking 15 90 95 90
computer services 20 50 60 80
government 10 40 20 5
unemployment 5 30 50 70

b LS bl oS solve e lneall, Jldll i =



Example 1 - Qualitative Analysis Solution

Weight| Philadelphia Memphis Springfield

(IL)

labor supply 10 90 80 50

labor wages 30 80 60 70

transportation 5 60 70 50

banking 15 90 95 90

computer services 20 50 60 80

government 10 40 20 5

unemployment 5 30 50 70
Total 95

Weighted Total 6,500 6,025 6,200

Weighted Average 68.4211 63.4211 65.2632

x>0 doyd el e Jaxy sil g9g0)l jlis| pid
.(location results) g9goll a5l o 639WI 01D _ ouwi9
sV Window doslall o Hlis Juaaidl sl Lo yel9

.multiplications

@ Multiplications

Example 1 - Qualitative Analysis Solution

Weight| Philadelphia Memphis Springfield
(IL)
labor supply 10 900 800 500
labor wages 30 2,400 1,800 2,100
transportation 5 300 350 250
banking 15 1,350 1,425 1,350
computer services 20 1,000 1,200 1,600
government 10 400 200 50
unemployment 5 150 250 350
Total 95
Weighted total 6,500 6,025 6,200

Center Of Gravity aui=Jl S 0 -Y
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E=ample 2: One-Dimensional Siting
SITES wieight/trips % coord
site 1 6 1,100
site 2 2] 2,800
site 3 1 3,300
site 4 4 6,500

J9al (9 LS =1 098s

Example 2: One-Dimensional Siting Solution

Weight/trips x coord| Multiplication
site 1 6 1,100 6,600
site 2 2 2,800 5,600
site 3 1 3,300 3,300
site 4 4 6,500 26,000
Total 13 13,700 41,500
Unweighted Mean 3,425
Weighted Mean 3,192.308
Median Trip 7 2,800

A2y 95 2990l (oS, 299



wieight/trips EW coord NS coord
raw material 1 132 123
raw material 2 40 226 622
raw material 3 50 140 41
customer 1 90 99 75
customer 2 70 321 33
potential site 1 0 138 82
potential site 2 0 185 40

iVl il le Jass Jlall JxJg

Example 3: Two dimensional location/center of gravity solution

‘g LOCETION RESUITS

Weight/trips EW coord NS coord X multiplied Y multiplied
raw material 1 70 132 123 9,240 8,610
raw material 2 40 226 622 9,040 24,880
raw material 3 50 140 41 7,000 2,050
customer 1 90 99 75 8,910 6,750
customer 2 70 321 33 22,470 2,310
potential site 1 0 138 82 0 0
potential site 2 0 185 40 0 0
Total 320 1,241 1,016 56,660 44,600
Average 177.2857 145.1429
Weighted Average 177.0625 139.375
Median 160 132 75

Graph le,¥l Window 0 iz il olldl o 42l

Example 3: Two dimensional location/center of gravity

raw material 2

raw material 1 .@ﬁ-ﬂ
@ ed Center

customer 1 ntial site 1

raw material 3 potential site 2 customer 2



Break Even Analysis Ja=il dlas; Jd=i-v

>hall @8lgall 9 6 uinlly danlll Il daowd JI zlixs
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“olume for volume analysis Instruction - - - —
LU ﬂ Enter the name for this location, Almost any character is permiszible,
Example 4: Locational Breakeven Analysis
Location 1 Location 2 Location 3
Fixed costs 100000 140000 188000
Variable costs 15 14.3 13.9
solve leVl e el xe aslal gl
Location 1 Location 2 Location 3
Fixed costs 100000 140000 188000
Variable costs 15 14.3 13.9
BREAKEVEN POINTS Units Dollars
Location 1 vs Location 2 57143 957145
Location 1 vs Location 3 80000 1300000
Location 2 vs Location 3 120000 1856000
Volume analysis @ 30000
Total Fixed Costs 100000 140000 188000
Total Variable Costs/Revenues 450000 429000 417000
Total Costs 550000 569000 605000

oY ISl 6985 Wilyg

Example 4: Locational Breakeven Analysis

Cost
| ocation 1

cation 2

57143 80000 120000
Volume
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Graphs [[= |[@ | 52 | | % Assembly Line Balancing Results =n =
recedence Graph | Time per station | E ple 1 - Cycle time given soluti
Example 1 - Cycle lime given Task Time Time left| Ready tasks o
Precedence Graph
(seconds) (seconds) ]
e 3 2 a i
a 1 1 c,d
d 7 3
c 2 1
L - - _I;E
* Better Balance [S (= |[5=] | 4 Heuristic results = E=]
Example 1 - Cycle time given solution ple 1 - Cycle time given soluti
tation Time left Ready tasks |*| | | Method Number of
(seconds) - stations
4 a,e Longest operation time 3
1 a Most following tasks 3
0 c,d Ranked positional weight 3
2 c Shortest operation time 3
0 f Fewest following tasks 3
2 »
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Example 2 - Computing the c

cle time:
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Predecessor 3
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