
Operational Forecasting



Decisions that Need Forecasts

▪ Which markets to pursue?

▪ What products to produce?

▪ How many people to hire?

▪ How many units to purchase?

▪ How many units to produce?

▪ And so on……

• Forecast: A statement about the future 
• Not necessarily numerical 
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Right product

Right Quantity

Right Place

Right time

Right Price

Right condition

Right consumer



Most recent forecasting based business  cases



Important Points 

• Assume a causal system

• Future resembles the past

• Forecasts rarely perfect because of randomness

• Forecasts more accurate for groups vs. individuals.

• Forecasting errors among items in a group usually have a canceling effect.

• Extremes in a group cancel each other

• Forecast accuracy decreases as time horizon for forecasts increases

• Ex. I can forecast this year’s class average better than next year’s class average
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Accounting Cost/profit estimates

Finance Cash flow and funding

Human Resources Hiring/recruiting/training

Marketing Pricing, promotion, strategy

MIS IT/IS systems, services

Operations Schedules, MRP, workloads

Product/service design New products and services

Uses of Forecasts



Steps in the Forecasting Process

Step 1 Determine purpose of forecast

Step 2 Establish a time horizon

Step 3 Select a forecasting technique

Step 4 Gather and analyze data

Step 5 Prepare the forecast

Step 6 Monitor the forecast

“The forecast”



Types of Forecasts

• Judgmental - Subjective analysis of subjective inputs

• Associative models – Analyzes historical data to reveal relationships
between (easily or in advance) observable quantities and forecast
quantities. Uses this relationship to make predictions.

• Time series – Objective analysis historical data assuming the future will
be like the past
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Forecasting Steps

• What needs to be forecast?

• Level of detail, units of analysis & time horizon required

• What data is available to evaluate?

• Identify needed data & whether it’s available

• Select and test the forecasting model

• Cost, ease of use & accuracy

• Generate the forecast

• Monitor forecast accuracy over time



Methods of Forecasting the Level

• Naïve Forecasting

• Simple Mean

• Moving Average

• Weighted Moving Average

• Exponential Smoothing



Judgmental Forecasts

• Executive opinions (long-range planning)

• There are factors hard to quantify

• Ex: Effects of November 2004 election on new houses built in 2005

• Sales force composite

• Retailer forecasts for the manufacturer

• Consumer surveys

• The guy at the mall who asks if you like cherry flavor in your shampoo

• Outside opinion

• Financial and consulting gurus and companies

• Opinions of managers and staff

• Delphi method: A series of questionnaires developed sequentially 



Associative Forecasting

• Based on identification of related variables that can be used to predict values of 
the variable of interest.

• Sales of mountain bikes in an area may be related to the percentage of the young 
population living in that area.

• Ice cream sales can be related to temperature

• Home depot bases sales forecasts on mortgage refinancing rates, smaller rates imply 
higher sales. 

• Changes in Federal Reserve Board’s interest rate leads to certain business activities
• House sales

• Industrial investments

• Increase in energy cost leads to price increases in products and services



Associative Forecasting

• Find an association between the predictor and the predicted

• Predictor variables - used to predict values of variable interest,
sometimes called independent variables

• Predicted variable = Dependent variable

• Regression - technique for fitting a line to a set of points

• Linear regression is the most widely used form of regression
• The objective is to obtain an equation of a straight line that minimizes the sum of

squared vertical deviations of data points from the line.



Moving Average

Next period’s forecast = simple average of the last N periods
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The Effect of the Parameter N

• A smaller N makes the forecast more

responsive

• A larger N makes the forecast more 

stable



Weighted Moving Average
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Example 13.1 (page 535)



Solution 

• Assume a 3 or 5-month moving average

For November (3-month MA)= recent three period/3

= (90+110+130)/3 =110 orders

5-month MA= (90+110+130+75+50)/5= 91 orders

Refer, example 13.2, 50% oct data, 33% sept. data, and 17% August data. 
Then, 3 month WMA,

(0.5*90+0.33*110+0.17*130)=103.4 orders

Compute for Dec, Jan, Feb, and March 



Time series

• Time-ordered sequence of observations taken at regular intervals over a period of time

• Future values of the series can be estimated from past values.

Types of Variations in Time Series Data

• Trend - long-term movement in data

• Seasonality - short-term regular variations in data

• Cycles – wavelike variations of long-term

• Irregular variations - caused by unusual circumstances

• Random variations - caused by chance



Forecast Variations
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Exponential Smoothing (Page  538/Ch13)

Forecast today=Forecast yesterday+(alpha)*(Forecast error yesterday)

Each new forecast is equal to the previous forecast plus a percentage of the previous error.

Today’s forecast

Depends on yesterday’s (time-wise dependence, strong memory)

Therefore, we should give more weight to the more recent time periods when 
forecasting.

• Alpha = smoothing constant = percentage of the forecast error.
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Forecast error:=Actual – Forecast =A(t-1)-F(t-1)



Exponential Smoothing  as an Weighted Average

Idea--The most recent observations might have the highest predictive value along with the 
most recent forecast errors. Let us balance them:
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Period Actual Forecast withAlpha = 0.1Error with Forecast withError with

1 42 Alpha=0.1 Alpha=0.1 Alpha=0.4 Alpha=0.4

2 40 42 -2.00 42 -2

3 43 41.8 1.20 41.2 1.8

4 40 41.92 -1.92 41.92 -1.92

5 41 41.73 -0.73 41.15 -0.15

6 39 41.66 -2.66 41.09 -2.09

7 46 41.39 4.61 40.25 5.75

8 44 41.85 2.15 42.55 1.45

9 45 42.07 2.93 43.13 1.87

10 38 42.36 -4.36 43.88 -5.88

11 40 41.92 -1.92 41.53 -1.53

12 41.73 40.92

Example of Exponential Smoothing
Forecasts made in a period and the period has the same color
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Ex13.3/P.539



Forecast Accuracy

• Forecasts are rarely perfect

• Need to know how much we should rely on our chosen forecasting 
method

• Measuring forecast error:

• Note that over-forecasts = negative errors and under-forecasts = 
positive errors
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Forecast Accuracy

• Error - difference between actual value and predicted value

• Mean absolute deviation (MAD)

• Average absolute error (weights all errors evenly)

• Mean squared error (MSE)

• Average of squared error (weights errors according to their squared 
values)

• Tracking signal

• Ratio of cumulative error and MAD

https://statxo.com/wp-content/uploads/2018/11/Case-Study-Demand-Forecasting.pdf

https://statxo.com/wp-content/uploads/2018/11/Case-Study-Demand-Forecasting.pdf


MAD & MSE

error.forecast  of  variancefor theestimator  unbiased  theis MSE :says Statistics
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Use for MAD & MSE 

• Compare the accuracy of alternative

• forecasting methods using MAD and MSE.

• parameter (such as alpha) values used in forecasting

by using MAD and MSE

• Determine which method yields the lowest MAD or MSE for a given set of 
data.


