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What is Operations Management?
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~y” Operations Management
The systematic design, direction, and control of processes

that transfofm inputs into services and _products for

internal, as well as external, customers

* Process: Any activity or group of activities that takes
one or more inputs, transforms them, and provides
one or more outputs for its customers

* Operation :A group of resources performing all or part

of one or more processes e oot
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What is Supply Chain Management?
|

=

Supply Chain Management

The synchronization of a firm’s processes with those of its
suppliers and customers to match the flow of materials,
services, and information with customer demand

Supply Chain

An interrelated series of processes within and

across firms the produces a service or product to
the satisfaction of customers
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Role of Operations in an Organization
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How Processes Work

* Every process and every person in the
organization has customers

— External customers
— Internal customers

* Every process and every person in the
organization relies on suppliers

— External suppliers
— Internal suppliers

» Nested Process
— The concept of a process within a process

Service and Manufacturing Processes

Differ Across Nature of Output and De'gree of
Customer Contact

More like a More like
manufacturing a service _
process process 48

o R _
e Physical, durable output ., e Intangible, perishable output
* Output can be inventoried 42! «‘. Output cannot be inventoried
*hQLctomencontact; i High customer contact
* 3908 [eoponse time -~ :U2ls, o Short response time
* Santel inteﬁgﬁé‘)}»ﬁ@\/g B g Labor intensive ca\l <enler
. Quality easily measured o %;ality not easily measured
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“Order Winners

A criterion
customers use to
differentiate the
services or products
of one firm from
“those of another.

Order Winners and Qualifiers

Order Qualifiers

Minimum level
required from a set of
criteria for a firm to
do business in a
particular market
segment.
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DST Definition

‘ Process Considerations  Example
| LLow-cost Delivering a service ~ Processes must be Costco
operations  or a product at the designed and operated to
lowest possible cost make them efficient
ALITY
op quality Delivering an May require a high level of  Rolex
outstanding service.  customer contact and may i
or product require superior product
features
Consistent  Producing services or Processes designed and McDonald’s

quality

24

products that meet
design specifications

ona consnstent basis
AN \x”}>

monitored to reduce errors
and prevent defects
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Order Winners and Qualifiers

TIME Definition Process Considerations Example

4.Delivery speed Quickly filling a Design processes toreduce  Netflix
customer’sorder  lead time

5.0n-time Meeting delivery-  Planning processesused to  United Parcel
delivery time promises increase percent of Serwce (UPS)y J ;
customer orders shipped
H D
when promised kf:j
6.Development  Quickly Cross-functional integration Zara
speed -~ introducinganew and involvement of critical
NPT 2C- senviceora external suppliers

/:/u)/) product 1

Table 1.3

Order Winners and Qualifiers

FLEXIBILITY ' Definition Process Considerations Example

7.Customization  Satisfying the unique Low volume, close Ritz Carlton
' LA 9j,\ needs of each customer customer contact, and
5: el ch\ by changing serviceor-  easily reconfigured
o il product designs
8.Variety _ Handling a wide Capable of larger Amazon.com

assortment of services  volumes than

7
NPT, !
/2 V or products efficiently  processes supporting
@ customization

9.Volume Accelerating or Processes must be The United
flexibility =~ = decelerating the rate of designed for excess States Postal
production of services  capacity and excess Service (USPS)

or products quicklyto  inventory
handle large
fluctuations in demand

Table 1.3
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Addressing the Trends and Challenges in
Operations Management

Measuring Productivity

Productivity = —oebe
roductivity = input
The Role of Management
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Calculate the Productivity for the following operations:

a. Three employees process 600 insurance policies
in a week. They work 8 hours per day, 5 days per
week.

Policies processed

Labor productivity = Employee hou
rs

600 policies

= (3 employees)(40 hours/employee) = 5 policies/hour
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Example 1.1

b. A team of workers makes 400 units of a product, which
is sold in the market for $10 each. The accounting
department reports that for this job the actual costs
are $400 for labor, $1,000 for materials, and $300 for

overhead.

Multifactor prodUctivity

Value of output

+ Overhead cost ¢ PN Glme 52
_ (400 units)($10/unit) _ $4,000 e a‘t‘/‘fﬁg—

Labor cost + Materials cost

——

$400 + $1,000 +$300 ~ $1,700
€ o P Gulpae 2 wpre I a2 S ) Wb~ oL,
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Application 1.1 >>> <=2

This Year Last Year Year Before Last
Factory unit sales 2,762,103 2,475,738 2,175,447
Employment (hrs) 112,000 113,000 115,000 |
Sales of manufactured $49,363 $40,831 -
products ($)
Total manufacturing cost $39,000 $33,000 -
of sales ($)

® Calculate the year-to-date labor productivity:

§ This Year Last Year Year Before Last
|factory unit sales 2,762,103 2,475,738 2,175,447
=24.66/hr | ———— =21.91/hr | ———— =$18.91/hr
| employment 112,000 113,000 115,000
® Calculate the multifactor productivity:
| This Year Last Year
sales of mfg products $49,363 y $40,831
total mfg cost $39,000 433,000
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Forecasting

Chapter 8
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What is a Forecast? e
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Forecast

A prediction of

future events used
for planning
purposes.

arson Education, Inc. All rights reserved.
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Demand Patterns

* A time series is the repeated observations of
demand for a service or product in their orde,

occurrence
® There are five basic time series patterns

—Horizontal >
—Trend — 0=~ ﬁ' r‘i'

—Seasonal RG:\;:OY\T‘

o~
—Cyclical bf ol
—Random J

Demand Patterns '
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Demand Patterns

-

Quantity

' Time
Figure 8.1 :

(b) Trend: Data consistently increase or decrease
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Demand Patterns
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Figure 8. 1
' (c) Seasonal: Data consistently show peaks and valleys
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Demand Patterns
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Figure 8.1 Years
(d) Cyclical: Data reveal gradual increases and decreases over

extended periods

. »-'Demand Management Options
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4 Demand Management

| f N —The process of changing demand patterns using
[ g8 & one or more demand options
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Demand Management Options

. Corﬁplementary Products GUS s
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Key Decisions on Making Forecasts
|
Deciding What to Forecast

— Level of aggregation — r@@ i
0\ A Ull.,u-) Qo 5
— Units of measurement (/: \,,.J‘ VAT
A VoM oA MV ke
Choosing the Type of Iéif“ecastlng Technique

si3Ves 2
f dgment methods-——y Y‘L‘/‘ dslelguola
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— Causalmet hods AnOCe , O ey u
(/- (\,-47.)\(_) Wﬂ_),-u

— Time-series analysis

_\dme

— Trend projection using regression
F\
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Example 8.1

~ The following table shows the actual sales of upholstered
chairs for a furniture manufacturer and the forecasts made
for each of the last eight months.

Calculate CFE, MSE, o, MAD, and MAPE for this product.

Month Demand Forecast Error Error? Absolute Absolute % Error
¢t D, F, E, E?2 Error |E,| (1€.1/D,)(100)
1 200 225 -25
2 240 220 20
3 300 285 15
4 270 290 =20
25 230 250 =20 400 20 8.7
6 260 240 20 400 20 7.7
7 210 250 -40 1,600 40 19.0
8 275 240 35 1,225 35 12.7
Total -15 5,275 195 81.3%

2 )
E le 8.1 H 2| F|ia| £7[ep
xample 8.1 "/, 5lcof 5| 5 |5
l Lo/ it
! 0 0 100 iy
The following table shows the actual sal 2 1o (09 { g .
. . =
chairs for a furniture manufacturer and j 5 S
! 2] 1¢| 5§ |27|%e8
for each of the last eight months. e | B MHPE
it
Calculate CFE, MSE, 5, MAD, and MAPE | 5 .m“?l
Month Demand  Forecast Error Error? Absolute AB%iﬂ;giﬂt Error _\_:\70;‘ Al
t D, F, E, Etz- Error |E| (IE‘_I,;:"’_‘B',(IOO) W P( PG_’ 3 %
1 200 225 =25 625 25 12.5%
2 240 220 20 400 20 8.3
3 300 285 15 225 15 5.0
4 270 290 -20 400 20 7.4
5 230 250 -20 400 20 8.7
6 260 240 20 400 20 7.7
7 210 250 -40 1,600 40 19.0
8 275 240 35 1,225 35 12.7
Total -15 5,275 195 31.3%

yyright ©2016 Pearson Education, Inc. All rights reserved.
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Example 8.1

e A CFE of —15 indicates that the forecast has a slight bias to
overestimate demand.

 The MSE, g, and MAD statistics provide measures of
forecast error variability.

« A MAD of 24.4 means that the average forecast error was
24.4 units in absolute value.

« The value of g, 27.4, indicates that the sample distribution
of forecast errors has a standard deviation of 27.4 units.

« A MAPE of 10.2 percent implies that, on average, the
forecast error was| emand.
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Judgment Methods —

® Other methods (casual, time-series, and trend
projection using regression) require an adequate
history file, which might not be available.

® Judgmental forecasts use contextual knowledge
gained through experience.

— Salesforce estimates —> O land®
— Executive opinion ( s
— Market research —y <o
— Delphi method _s, K’\J‘:")‘) s U_5s> ~a0

omer S \)‘s‘;T
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Causal Methods: Linear Regressio;

® Adependent variable is related to one or more
independent variables by a linear equation

® The independent variables are assumed to “cause’
the results observed in the past

® Simple linear regression model is a straight line

P “— Y=a+bX R’-
where  iteleh st
_Y = dependent variable
. «—X = independent variable
a = Y-intercept of the line
b = slope of the line

‘ \ s ' :
R@ o0V Devnu*.non, Regression
Lol ‘ or etror equation:

| Estimate of Y=a +bX
2 Y from
8 regression °
o equation o
-1/ il N Acual
5 ------------------ value
j of ¥
V]
o
()]
a

Value of X used

/ to estimate ¥

- X

Figure 8.3

Independent variable
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Linear Regression

The sample correlation coefficient, r

» Measures the direction and strength of the relationship
between the independent variable and the dependent
variable.

e The value of r can range from -1.00<r<1.00

The sample coefficient of determination, 72

» Measures the amount of variation in the dependent
variable about its mean that is explained by the regression
line

 The values of r? range from 0.00 < 2 < 1.00

The standard error of the estimate, s,,,

» Measures how closely the data on the dependent variable
cluster around the regression line

Example 8.2

The supply chain manager seeks a better way to forecast the

demand for door hinges and believes that the demand is

related to advertising expenditures. The following are sales
b

and advertising data for the past 5 months:

| =§&'ZD__ / T A +bX
Month  Sales (thousands of units) ~ Advertising (thousands of $)

1 264 2.5

| 2 116 1.3

J 3 165 1.4

! 4 101 : 1.0

LfS 209 2.0

The company will spend $1,750 next month on advertising for the
product. Use linear regression to develop an equation and a
forecast for this product.

clef
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Example 8.2

We used POM for Windows to determine the best valug
of a, b, the correlation coefficient, the coefficient of
determination, and the standard error of the estimate

a= -8.135
b= 109.229X
r= 0.980
r’ = 0.960
Syx = 15.603

The regression equation is

Y = -8.135 + 109.229X
Example 8.2

The r of 0.98 suggests an unusually strong positive relationsh
between sales and advertising expenditures. The coefficient!
determination, %, implies that 96 percent of the variation in

sales is explained by advertising expenditures.

Brass Door Hinge
250}

200 |-

X
Data
=g=

150§

100§
Forecasts

Sales (000 units)

v
o

0 1 |
1.0

Figure 8.4
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Time Series Methods 2 '0/
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* The forecast for the next period equals the
- demand for the current period (Forecast = D))
*"Horizontal Patterns: Estimatin~*“~—¢r7y o
. | L \ P Fn E‘nc\ F)Mh’q A
° Simple moving average B
; }a‘ /J;H ! \
2 |199
° Weighted moving average ,
—_— \)\)‘X/ Sl ‘|
° Exponential smoothmg 4 [ |
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Trend Patterns: Using Regression

* Atrend in a time series is a systematic
\icncrease or decrease in the average of the
eries over time

* The forecast can be improved by calculating
an estimate of the trend '

» Trend Projection with Regression accounts
for the trend with simple regression analysis.
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Example 8.6

The manager of the Stanley Steemer carpet cleaning
company needs a quarterly forecast of the number
of customers expected next year. The carpet
cleaning business is seasonal, with a peak in the
third quarter and a trough in the first quarter.
Following are the quarterly '~~~ Aaéa fram tha

past 4 years: @0\9&\’ (L;;QJ‘ ) B
| “
The manager wants to fore« v JJ
for each quarter of year 5, N YUK AP
total year 5 demand of 2,60 SoE M =

Seasonal
Q r,‘nand Factor (2)
1 45 ) 45,2:’“ S —— 70 =nlonn - n.23
335/250 = 1.34 37¢ = S
2 335 =1.
e
3 520 520/250 = 2.08 59( o) I
4 100 100/250 = 0.40 17 26 (
Total 1,000 1,2 A2 2 {
1,000/ 1200/ €% g {
Average 1,000/4 =250 R ‘ A
meL mE 135
—pyright ©2016 Pearson Education, Inc. Al rights reserved. 09\W¥ j . ‘ o lp
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Seasonal Patterns: Using Seasor
Factors

Multiplicative seasonal method

A method whereby seasonal factors are

multiplied by an estimate of average
demand to arrive at a seasonal forecast.

Additive seasonal method

A method in which seasonal forecasts are
generated by adding a constant to the

estimate of average demand per season.
L2 7923 2024\
6 7,00;‘/{.15"”% 350 8
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i 60
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seasons per year. |
2.

For each year, divide the actual demand for each

3eason by the average demand per season, resulting
N a seasonal factor for each season.

Calculate :che average seasonal factor for each
S€ason using the resuylts from Step 2.

4. Calculate each
se { "
ason’s forecast for next year.
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Choosing a Time-Series Method

« Using Statistical Criteria:

— For more stable demand patterns, use lower «
values or larger n values to emphasize historical

experience.
— For more dynamic demand patters, use higher

values or smaller n values.

Choosing a Time-S|eries Method

* Holdout sample
— Actual demands from the more recent time
periods in the time series that are set aside to
test different models developed from the earlier

25255,

time periods. V
> : e
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7 =olPs + /-o/);;[ racking Signals
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37

® A measure that indicates whether a method of
forecasting is accurately predicting actual changes
in demand. |

a\\‘P{‘O\‘ e O O
X racking signal= ——— O
M | MAD MAD,

/
Ao XS S\
! "‘; ’g 2 45 Each period, the CFE and MAD are updated to
s o~teflect current error, and the tracking signal is
‘7"’“ compaged to some predetermined limits.
e o {gQZ, Iy
| = (3€ S50 5Y 081 O%
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