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The Value Chain Processes Strategy

Product development strategy specifies the portfolio of new products 

that a company aims to develop.

Marketing and sales strategy specifies how the market will be 

segmented and how the product will be positioned, priced, and 

promoted.

Operations + Distribution + Service strategy = Supply Chain strategy
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Demand Forecasting in SCM

MSc - Supply Chain Management



WHAT IS FORECASTING?

Procedure to predict future events.

✔ Historical data + mathematical model

✔ Intuition (e.g. this new version of the game 
will sell 30% more than the old one.)

✔ Managers’ judgement

✔ Combination of the above.



DEMAND FORECASTING IN SC: WHY?

Effective supply chain planning depends on demand forecasting of the firm’s products and services.

Essential for all strategic and planning business decisions (production, supplies, inventory, human 
resources, facilities etc.

Key for push and pull processes:

✔ Pull processes: act in response to customer demand -> demand forecast to determine the available inventory level of 
material/ parts to produce the ordered products.

✔ Push processes: act in anticipation of customer demand -> demand forecast to plan distribution, production etc.



DEMAND FORECASTING IN SC: WHY?

Demand Driven leaders have:
15% less inventory
17% stronger order fulfillment

Which translates to: 60% better profit margins 



EFFECT OF INACCURATE DEMAND FORECASTING IN 
SCM

Source: Russell and Taylor, 2011. 
Operations Management, 7th edition, John 
Wiley & Sons - Chapter 12.



• United Airlines
✔ April, 2017
✔ Overbooked flight
✔ Airlines usually oversell, betting on the number of passengers who 

will miss their flights.
✔ Result: a passenger being blooded was dragged from his seat.
✔ Social media -> customers call for a boycott of United Airlines
✔ Market capitalization dropped by more than $250 million.

• Nike, 2001
✔ new demand planning system
✔ Inadequate system testing
✔ excess stock of low selling shoes & not enough shoes of fast 

moving shoes
✔ Sales loss: $100 million.

EFFECT OF INACCURATE DEMAND FORECASTING IN 
SCM



Forecasting: Facts

• Forecasts are always inaccurate.

• Forecasts should always include measures of forecast errors.

• Long-term forecasts are usually less accurate than short-term forecasts.

• There is seldom one superior forecasting method.

• Forecasts may be influenced by:

✔ unpredictable outside factors (e.g. weather changes, unpredicted 
political events)

✔ product life cycle

✔ demand of related products (e.g. sales of navigation systems and cars)



Forecasting: Facts

• Aggregated and product family forecasts are more accurate.

• The farther a supply chain partner is from the consumers, the less accurate 
the demand forecasts.

• Balanced mix of quantitative forecasts + human intuition (managers take 
the final decision).

• Competitors’ actions, state of the economy, pricing strategy, marketing 
activities should be considered when generating demand forecasts.

• Forecasts must be updated regularly to maintain their accuracy and 
integrity.



PRODUCT LIFE CYCLE EFFECT ON FORECASTING

• Product introduction and growth 
require longer forecasts than 
maturity and decline.

• Forecasting is critical for 
introduction and maturity stages.

• As products go through their life 
cycle and reach maturity and 
decline, forecasts are useful for 
production capacity and inventory 
planning.

Product life cycle: the stages a product goes 
through from when it was first thought of until 
it finally is removed from the market.



PRODUCT LIFE CYCLE EFFECT ON FORECASTING

Hard to 
forecast.
Need for long-
range 
forecasting.
Qualitative 
forecasting

Forecasting is 
critical.
Long-range 
forecasts are 
still important. Easier to 

forecast.
Hard to 
forecast, but 
forecasting 
is less 
significant.



FORECASTING TIME HORIZON

Long-rangeMedium 
(Intermediate)-range

Short-range

≥ 3 years> 3 months
and < 3 years

Usually <3 months and, 
< 1 year

Time horizon

Planning new 
products and   
facilities locations, 
research and 
development.

Sales and Production 
planning, budgeting, 
operations planning.

Planning purchasing, job 
scheduling, workforce 
levels, job assignments 
and production levels.

Suitable for



FORECASTING TIME HORIZON

Long-rangeMedium-rangeShort-range

• Utilizing combinations of qualitative and 
quantitative approaches e.g. launching 
a new product may require a market 
survey, a focus group etc.

• Necessary to decide on more 
comprehensive issues e.g. a firm’s 
decision to buy a small, national 
production facility to expand to a new 
market. Such decisions may take years 
of study and they are multi-criteria 
problems.

• Utilizing quantitative 
approaches.

• More accurate than 
long-range forecasts.



Forecasting: FACTORS INFLUENCING THE CUSTOMER 
DEMAND LIFE CYCLE

• Seasonality

• Competition

• Type of product / service

• Geography



FORECASTING PROCEDURE

6. Evaluate forecast 
accuracy with one or 
more measures

4. Select a forecast 
model that seems 
appropriate for data

5. Develop/compute 
forecast for period of 
historical data

8a. Forecast over 
planning horizon

9. Adjust forecast based 
on additional qualitative 
information and insight

10. Monitor results and 
measure forecast 
accuracy

8b. Select new forecast 
model or adjust the 
parameters of the existing 
model

7.
Is accuracy  of 

forecast 
acceptable?

1. Identify the purpose 
of the forecast

3. Plot data and identify 
patterns 

2. Collect historical data

No

Yes

Source: Russell and Taylor, 
2011. Operations Management, 
7th edition, John Wiley & Sons -
Chapter 12.



DEMAND FORECASTING PROCEDURE

2 Collect historical data + 3 Plot data and identify patterns

Recognize the customer segments and their needs and differences-

> different segments may need different forecasting approaches.

Recognize factors that have major influence on demand 

(seasonality, different sales channels e.g. e-shops, competitive 

products, substitute products etc.)



TYPES OF FORECASTING METHODS

Source: R. Dan Reid & Nada R. Sanders, 2010. Operations 
Management, 4th Edition, Wiley - Chapter 8.



QUALITATIVE FORECASTING

• Suitable when little prior information/ knowledge 
is available e.g. launching new products or new 
technologies, entering new markets etc.

• Involves intuition, experience of experts.



QUALITATIVE FORECASTING APPROACHES

• Jury of executive opinion
Group of high-level experts gives its opinion, sometimes 
complemented by statistical forecasting models.
• Delphi method
Group of experts queried iteratively.
• Sales force composite
Sales staff provide their intuitive forecasts -> review and aggregation.
• Market Survey
Consumers are queried.



• High-level experts and managers form a small group.

• They estimate demand by working together.

• Managerial experience and knowledge + statistical 
models.

• Advantage: Relatively quick, Good for launching new 
products and technologies.

• Disadvantage: one members’ opinion may dominate 
the discussion and the results.

JURY OF EXECUTIVE OPINION



DELPHI METHOD

Iterative process until consensus is reached.

Collective intelligence

3 types of participants:

✔Decision makers (5-10 experts) make the forecast.

✔Survey respondents (people in different places whose opinion matters)

✔Administrative staff (supporting the whole procedure – managing the survey 

and producing the results).

Advantage: Excellent for launching new products and technologies.

Disadvantage: time consuming



DELPHI METHOD

Start - send a questionnaire to a group of demand forecasting experts

Create a summary of the responses from the first round

Share the summary with your panel.

Repeat - successive rounds

The answers from each round, shared anonymously, influence the next set of 

responses.

The Delphi method is complete when the group comes to a consensus.

Draw on the knowledge of people with different areas of expertise.

Anonymity ->frank answers. 



SALES FORCE COMPOSITE

• Each sales employee is asked to forecast sales in 
his region and for the products he handles.

• Review each sales person’s projection.

• Combination and Aggregation at district & 
national levels and per product/ service line.

• Advantage: sales staff know consumers first 
hand.

• Disadvantage: over optimistic projections



MARKET SURVEY

• Representative sample of consumers 
participate to a survey (and on-line).

• Consumers’ interviews

• Useful and for product/ service design.

• Advantage: simple and direct

• Disadvantage:

✔collects optimistic perceptions, not actions.

✔difficult to build a good questionnaire



COLLABORATIVE PLANNING FORECASTING &
REPLENISHMENT (CPFR)



COLLABORATIVE PLANNING FORECASTING &
REPLENISHMENT (CPFR)

• Establish collaborative relationships between buyers and sellers (they 
share data)

• Create a joint business plan
• Create a collaborative sales forecast
• Identify exceptions for sales forecast
• Resolve/collaborate on exception items
• Create collaborative order forecast
• Identify exceptions for order forecast
• Resolve/collaborate on exception items
• Generate orders



CPFR WHEN:

• Demand is hard to Predict

• New product introductions are frequent

• Lead-times for production and/or replenishment are long

• Product life cycles are short

• Forecast accuracy is low

• High levels of inventory exist in the supply chains

• Consumer expectations are frequently not met

• Seasonal demand variances are significant.



CPFR WHEN:

• Demand is hard to Predict

• New product introductions are frequent

• Lead-times for production and/or replenishment are long

• Product life cycles are short

• Forecast accuracy is low

• High levels of inventory exist in the supply chains

• Consumer expectations are frequently not met

• Seasonal demand variances are significant.

3 But:
1. Internal 

Change
2. Cost
3. Trust



CPFR IN WALMART:

CPFR plays an important role in 
SCM of WALMART: 

• By Avoiding Stock outs

• By Avoiding Lost Sales

• Lost Customers

• By Better controlling inventory

• By Eliminating bullwhip effect

• By Reducing manual orders

• By Reducing excess inventory

• By Improving service levels.

WHAT Role does CPFR Plays: 

• By Improving Responsiveness to 
Consumer Demand

• By Greater Forecast accuracy 
with single shared forecast

• By Increasing Sales

• By Reducing Inventory

• By Reducing Costs

• By Improving production 
capacity Utilization and

• By Improving relationship b/w 
all the trading partners.



CPFR IN WALMART:

source
https://www.slideshare.net/DanishAliSyed1/collaborative-planning-forecasting-replenishment-at-walmart



TOP DEMAND PLANNING SOFTWARE
♦ SAP Integrated Business Planning (Cloud deployment - Real-time 

scenarios and simulation)
♦ Oracle Demantra (incremental forecasting, excel-like worksheets, 

web-based personalized UI)
♦ Demand Planning (ingests demand-driving variables, uses machine 

learning)
♦ Logility Solutions (Logility Digital Supply Chain Platform - blend of 

artificial intelligence (AI) and advanced analytics)
♦ NETSTOCK (cloud-based inventory management solution, easy to 

use dashboard)
♦ Forecast Pro (off-the-shelf forecasting software trusted by 12,000+ 

organizations globally to create statistically-based forecasts, 
integrates into broader planning systems)

Predictive 
analysis,
Machine 
learning



QUANTITATIVE FORECASTING

• Utilized when there are available historical 
data and the context is relatively ‘stable’.

• Past is a good indicator of the future.

• Involves mathematical, objective approaches.



QUANTITATIVE FORECASTING

Forecast = Systematic component (S) + Random component (R)
✔ S : expected value of demand
✔ Forecasting techniques focus on identifying the systematic 

component.
✔ R part of demand (noise) is not explicitly determined.
✔ The size and variability of R reflect the forecast error.

Forecasting aspires to filter out the random component and calculate 
the systematic component.



QUANTITATIVE FORECASTING APPROACHES

Time Series models

✔Historical data are formed as a time series of data

✔Assume that future resembles the past.

✔Demand is only related to time.

✔The simplest demand forecasting approach.

Causal/ Associative models

✔ Explores cause-and-effect relationships between demand and context 

factors.

✔ Uses leading context indicators to predict the future e.g. how price is 

related with demand.



TIME SERIES DEMAND FORECASTING

Forecast = Systematic component (S) + Random component (R)

• Systematic component (S) = (level + trend) × seasonal factor

✔ Level : deseasonalized demand

✔ Trend: rate of growth or decline in demand (increasing or decreasing 

pattern)

✔ Seasonal factor – predictable seasonal fluctuations in demand 

(demand pattern of constant length that regularly repeats itself)



TIME SERIES

Orders (in cases) Period 
(Week)

2751

3152

2003

2854

2455

2156

2407

2108

Time series: a sequence of evenly spaced (weekly, monthly, quarterly, and so on) data points. 

D
em

an
d

| | | |
1 2 3 4

Time (weeks)

Average demand

Trend

Actual demand 
line

Seasonality



TIME SERIES

Tim
e

Tim
e

D
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d

Tim
e

De
m
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d

De
m
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d

No Pattern

Increasing 
Linear Trend

Seasonal Pattern



TIME SERIES FORECASTING

Time Series models

✔Naive approach

✔Mean

✔Moving Average

✔Weighted Average



NAIVE APPROACH

Orders (in cases) Period 
(Week)

2751

3152

2003

2854

2455

F5+1 = A5 = 2456

Demand in next period = actual demand in the last period

✔ Ft+1 = Lt , Lt = At

✔ Ft+1 = At

✔ Ft+1: Forecast of demand for period t+1

✔ Lt : Level of demand in period t

✔ At : Actual demand in period t

• Sometimes cost effective and efficient

• Can be good starting point



SIMPLE MEAN

Orders (in cases) Period (Week)

2751

3152

2003

2854

2455

F5+1 = (A5+A4+A3+A2+A1)/5 F6 = 
1320/5=264

6

Demand in next period = average of all 
available demand data in n periods

✔ Ft+1 = Lt , Lt = ∑At / n

✔ Ft+1 = ∑At / n



MOVING AVERAGE

Demand in next period = average of demand in the most recent N 
periods
• N-period moving average
✔ Ft+1 = Lt , Lt = Dt + Dt-1 + Dt-2 + … + Dt-N+1 / N
✔ Ft+1 = Dt + Dt-1 + Dt-2 + … + Dt-N+1 / N

• For each new forecast, you add the most recent demand observation 
and you drop the earliest.

• Useful if there is little or no trend.
• Useful for smoothing out short-term irregularities in the data series.



Moving Average

Time

Demand

Actual

Small N

Large N
Higher N -> 
bigger 
smoothing 
effect



Moving Average Example

3-month Moving AverageActual Demand (A)Montht

10May1

12June2

13July3

16August4

19Septembe
r

5

23October6

F4  = (10 + 12 + 13)/3 = 11 2/3

F5  = (12 + 13 + 16)/3 = 13 2/3

F6 = (13 + 16 + 19)/3 = 16
Drop A1, Get A4  

Drop A2, Get A5 



WEIGHTED MOVING AVERAGE

• Useful when a demand trend or pattern is present -> focus on recent values 
with weights.

• Weights are selected based on intuition and experience.
• All weights add to 100% or 1.
• N-period weighted moving average

✔ Ft+1 = Lt , Lt = wt Dt + wt-1 Dt-1 + wt-2 Dt-2 + … + wt-N+1 Dt-N+1

✔ Ft+1 = wt Dt + wt-1 Dt-1 + wt-2 Dt-2 + … + wt-N+1 Dt-N+1

✔ ∑wt = 1
• Simple moving average weights equally all demand periods.
• The higher the weight, the more emphasis on the specific demand period 

over the others.



Weighted Moving Average Example

Actual Demand (A)MonthWeight 
(w)

t

10May20%1
12June30%2
13July50%3
16August4
19September5
23October6



Weighted Moving Average Example

3-month Moving AverageActual Demand (A)MonthWeight (w)t

10May20%1

12June30%2

13July50%3

F4  = 0.2×10 + 0.3×12 +0.5×13
= 2+3.6+6.5 = 12.1

16August4

12June20%2

13July30%3

16August50%4

F5  = 0.2×12 + 0.3×13 +0.5×16 = 
2+3.9+8 = 13.9

19September5

Drop A1, Get A4  



Weighted Moving Average

Time

Demand

Actual

Large weight on 
recent data

Small weight on 
recent data

Higher weight on 
recent demand 
data -> more 
accurate forecast



MOVING AVERAGE APPROACHES - PROBLEMS

1. Increasing N smooths the forecast, but it is less sensitive to 

changes in demand.

2. Trends are not recognized very well; they cannot predict higher 

or lower levels of demand.

3. We need extensive historical demand data.



Moving Average Approaches - Problems

D
em

an
d

Tim
e

Actua
l sales

Moving 
average

Weighted moving 
average



FORECASTING PROCEDURE

6. Evaluate forecast 
accuracy with one or 
more measures

4. Select a forecast 
model that seems 
appropriate for data

5. Develop/compute 
forecast for period of 
historical data

8a. Forecast over 
planning horizon

9. Adjust forecast based 
on additional qualitative 
information and insight

10. Monitor results and 
measure forecast 
accuracy

8b. Select new forecast 
model or adjust the 
parameters of the existing 
model

7.
Is accuracy  of 

forecast 
acceptable?

1. Identify the purpose 
of the forecast

3. Plot data and identify 
patterns 

2. Collect historical data

No

Yes

Source: Russell and Taylor, 
2011. Operations Management, 
7th edition, John Wiley & Sons -
Chapter 12.



TIME SERIES FORECASTING MODELS

Ft+1: Forecast of demand for period t+1
At : Actual demand in period t

MoreFormulaTime Series Model

Ft+1 = At Naive

Avg. of all available demand data in 
n periods

Ft+1 = ∑At / nMean

For each new forecast, add the 
most recent demand observation 
and drop the earliest.

Ft+1 = Dt + Dt-1 + Dt-2 + … + Dt-N+1 / NN-period Moving 
Average

All weights add to 100% or 1.
∑wt = 1

Ft+1 = wt Dt + wt-1 Dt-1 + wt-2 Dt-2 + … + 
wt-N+1 Dt-N+1

N-period Weighted 
Average



TIME SERIES DEMAND FORECASTING

Forecast = Systematic component (S) + Random component (R)

• Systematic component (S) = (level + trend) × seasonal factor

✔ Level : deseasonalized demand

✔ Trend: rate of growth or decline in demand (increasing or 

decreasing pattern)

✔ Seasonal factor – predictable seasonal fluctuations in demand 

(demand pattern of constant length that regularly repeats itself)



TIME SERIES FORECASTING MODELS (MORE)

• Exponential smoothing (Εκθετική Εξομάλυνση)

• Exponential smoothing with Trend adjustment 
(Holt’s model)

• Exponential smoothing with Trend and Seasonality 
adjustment (Winter’s model)



EXPONENTIAL SMOOTHING

• Demand Forecast  = Last Forecast + α (Last Actual Demand – Last Forecast 
Demand)

• Last Actual Demand – Last Forecast Demand: random component
• Ft+1 = Lt , Lt  = Ft + α (Αt - Ft)
• Ft+1 = Ft + α (Αt - Ft)

✔ Ft+1: Forecast of demand for period t+1, Ft: Forecast of demand for period t

✔ Lt : Level of demand in period t

✔ At: Actual demand in period t

✔ Smoothing (weighting) coefficient 0 ≤ α ≤ 1 (subjective value)

• Easy to implement, minimal amount of data -> most frequently used time series 
forecasting approach



EXPONENTIAL SMOOTHING

Ft+1 = Lt , Lt  = Ft + α (Αt - Ft)

Ft+1 = Ft + α (Αt - Ft )

• Lo  : Average of all historical demand data

• Lo  = ∑At / n

• New demand observation Αt+1  -> revision of L

✔ Lt+1 = Ft+1 +α (Αt+1 - Ft+1) = α Αt+1 + (1-α)Ft+1 

✔ Lt+1  = α Αt+1 + (1-α)Lt

✔ Weighted average of current demand and old level L



Exponential Smoothing Example

Level (L)
Lt = αΑt + (1 - a)Ft

Lo = ∑At / n

Forecast (F)
Ft+1 = Lt
α = 0.3

Actual 
Demand (A)

Montht

Lo = (37+40+41+37+45+50)/6 = 41.67F1 = L0 = 41.6737May1

L1 = αΑ1 + (1 - a)F1 =
= 0.30*37 + 0.70*41.67
= 40.27

F2 = L1= 40.2740June2

L2 = αΑ2 + (1 - a)F2 =
= 0.30*40 + 0.70*40.27
= 40.19

F3 = L2 = 40.1941July3

L3 = αΑ3 + (1 - a)F3 =
= 0.30*41 + 0.70*40.19
= 40.43

F4 = L3 = 40.4337August4

45September5

50October6



Exponential Smoothing Example

Level (L)
Lt = αΑt + (1 - a)Ft

Lo = ∑At / n

Forecast (F)
Ft+1 = Lt
α = 0.5

Actual 
Demand (A)

Montht

Lo = (37+40+41+37+45+50)/6 = 41.67F1 = L0 = 41.6737May1

L1 = αΑ1 + (1 - a)F1 =
= 0.50*37 + 0.50*41.67
= 39.33

F2 = L1= 39.3340June2

L2 = αΑ2 + (1 - a)F2 =F3 = L2 =41July3

L3 = αΑ3 + (1 - a)F3 =F4 = L3 =37August4

45September5

50October6

Please, 
practice



SMOOTHING COEFFICIENT Α

Ft+1 = Ft + α (Αt - Ft )
• α is selected by the forecaster

• α = 0, Ft+1 = Ft (the forecast does not focus on the recent data)

• α = 1, Ft+1 = Αt (the forecast focuses on the most recent data – naïve 
approach)

The higher the α becomes, the less we consider the older demand values.

• α = 0.2, Ft+1 = 0.2Αt + 0.8Ft

• α = 0.35, Ft+1 = 0.35Αt + 0.75Ft

• α = 0.5, Ft+1 = 0.5Αt + 0.5Ft

is selected by the forecaster



SMOOTHING COEFFICIENT Α

Time

D
em

an
d

a = 0.1

Actual 
demand

a = 0.5
• 0.05 ≤ α ≤ 0.5 for 

business applications
• Higher α -> more 

responsive to recent 
observations



TREND-ADJUSTED EXPONENTIAL 
SMOOTHING 

• Suitable for data that exhibit a trend, but no seasonality.
• Exponentially smoothed/ weighted average of demand data + adjustment 

for positive or negative lag in trend. 
• Ft+1 = Lt + Tt

• Lt  = Ft + α (Αt - Ft) Lt  = (Lt-1 + Tt-1) + α [Αt - (Lt-1 - Tt-1)] 
• Lt  = α Αt +(1-a)(Lt-1 + Tt-1)
• Tt = (1-β)Τt -1 + β (Lt - Lt-1)

✔ Lt : exponentially smoothed average of demand in period t

✔ Tt: exponentially smoothed trend in period t

✔ β: smoothing (weighting) coefficient of trend 0 ≤ β ≤ 1 (subjective value)



TREND-ADJUSTED EXPONENTIAL 
SMOOTHING 

Ft+1 = Lt + Tt

• Lt  = α Αt +(1-a)(Lt-1 + Tt-1)

• Tt = (1-β)Τt -1 + β (Lt - Lt-1)

• Linear regression between demand (A) and time (t) -> T0, L0

✔At = at + b

✔T0 = a

✔L0 = b



Linear Regression

Models the relationship between two 
variables as a straight line.

Fits a straight line to a time series data.

y = a +bx

x: time period (independent variable)

y: value for time period x (dependent 
variable)

a: y-intercepts of the line - height at which 
the line intercepts the y-axis (y value at 
x=0)

b: slope of the line (expected change)
Source: R. Dan Reid & Nada R. Sanders, 
2010. Operations Management, 4th 
Edition, Wiley - Chapter 8.



Linear Regression

We select to build a straight line that 

minimizes the deviations of the actual 

values from the line, namely

• a and b define a straight line that 

minimizes the sum of the squared errors.

• error = difference between actual value 

and y

• Least-squares straight line

Deviation
1

(error)

Deviation
5

Deviation
7

Deviation
2

Deviation
6

Deviation
4

Deviation
3

Actual value y

y = a + bx

Tim
e

y- va
lu

es

| | | | |
| |

1 2 3 4 5
6 7



Linear Regression

• y = a + bx

• b = (∑xy – navg(x)avg(y)) / (∑x2 – navg(x)2)

• a = avg(y) – bavg(x)

• n: number of data points

• avg(x): average of the x-values

• avg(y): average of the y-values



PERFORM TREND-ADJUSTED EXPONENTIAL SMOOTHING 

1. Smoothing the demand series

Lt  = α Αt +(1-a)(Lt-1 + Tt-1)

2. Smoothing the trend

Tt = (1-β)Τt -1 + β (Lt - Lt-1)

3. Forecasting including Trend

Ft+1 = Lt + Tt



Trend-adjusted Exponential Smoothing Example

Actual 
Demand (A)

t

8,0001
13,0002
23,0003
34,0004
10,0005
18,0006
23,0007
38,0008
12,0009
13,00010
32,00011
41,00012

1. Calculate Lo, To

2. Smoothing the demand series

Lt  = α Αt +(1-a)(Lt-1 + Tt-1)

3. Smoothing the trend

Tt = (1-β)Τt -1 + β (Lt - Lt-1)

4. Forecasting including Trend

Ft+1 = Lt + Tt



Perform Trend-adjusted Exponential Smoothing –
Using Excel

1. Calculate Lo, To

To = SLOPE (y , x)

Lo = INTERCEPT (y , x)



Perform Trend-adjusted Exponential Smoothing –
Using Excel

2. Smoothing the 
demand series



Perform Trend-adjusted Exponential Smoothing –
Using Excel

3. Smoothing the 
trend



Perform Trend-adjusted Exponential Smoothing –
Using Excel

4. Forecasting 
with trend



SMOOTHING COEFFICIENT Β

• β is selected by the forecaster

• High β -> more responsive to recent changes in trend.

• Low β -> smooths out the present trend.

• Values of α and β can be found by the trial-and-error approach -
> test different values and calculate the respective forecast 
error.



FORECASTING ACCURACY

Forecasting results are never perfect!!

The accuracy of forecasting models should be 
assessed over time.

Et = Ft - At , Forecast error in period t

• over-forecast = negative forecast error

• under-forecast = positive forecast errors



FORECASTING ACCURACY METRICS

Mean Absolute Deviation (MAD) : average of the 
absolute forecast error over all periods n

MAD = ∑ Absolute(Et) / n

Mean Squared Error (MSE)

MSE = ∑ (Et)2 / n

• Mean Absolute Percentage Error (MAPE)

MAPE = [∑ Absolute(Et /At)*100]/ n



FORECASTING ACCURACY METRICS

Bias : sum of forecast errors over all periods n

✔ shows whether the forecast model consistently under- or overestimates demand

✔ If bias fluctuate around 0, the error is truly random.

Bias = ∑ Et

Tracking signal TS: how well a forecasting model performs

✔ should be within the range of +6

✔ TS<-6 under forecasting, TS>6 over forecasting 

TSt = biast / MADt = ∑ Et / MADt



SELECTING THE RIGHT FORECASTING MODEL

1. Amount & Type of available data

2. Degree of forecast accuracy expected

3. Length of forecast horizon

4. Presence of data patterns



Big data analytics and demand forecasting in supply chains:
a conceptual analysis

Στοχος – Πως Βig Data Analytics (BDA) βελτιωνει forecasts’ 
accuracy





Παραδοσιακες μεθοδοι Forecasting



Big Data – 4 Vs



Αλυσιδα αξιας Big Data 



Αλυσιδα αξιας Big Data 













Πλαισιο που συνδυαζει Big Data + Demand 
Forecasting 



Πλαισιο που συνδυαζει Big Data + Demand 
Forecasting 





Πλαισιο που συνδυαζει Big Data + Demand 
Forecasting - Εφαρμογη



Εφαρμογη







Μελλον


