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LECTURE 9: LINK INDICES 
AND CHAIN INDICES



LINK INDEX (YEAR-TO-YEAR
INDEX)

• To compare each period with the one 
immediately before it.

• This index measures short-term changes and avoids 
having one fixed base year.

Purpose



CHAIN INDEX (CHAINED
INDEX)

• To measure the change from a base year (0) to any 
later year (t) by multiplying the sequence of link 
indices.

• Useful when changing product baskets over time.

Purpose

Note:

The link (moving-base) 

indices are not 

expressed as 

percentages, but as 

relative decimals.

Note:

The link (moving-base) indices 

are expressed as percentages.



FIXED-BASE AND MOVING-
BASE INDICES

• Compares each period to a single base period (usually Year 0).

• Used to measure long-term trends relative to a constant reference.

Fixed-base Index

• Compares each period to a changing base.

• Useful for analysing short-term fluctuations.

Moving-base Index



CHAINED INDEX: FIXED-BASE 
OR MOVING-BASE?

• Chained indices are obtained from link relatives (i.e., moving-base 
indices, where each period is compared to the previous one).

• Then, these link indices are multiplied in sequence to show the
accumulated change since a fixed initial period.

• Therefore, even though the calculation uses moving-base indices, 
the final result is expressed relative to a fixed initial period. So, a 
chained index is considered a fixed-base index, because it shows the
evolution from the initial period 𝑡0.

In Silvestre (2007), the distinction is made as follows:



LECTURE 9: BASE CHANGE
AND RECONCILIATION



CHANGING THE BASE OF AN 
INDEX



CHANGING THE BASE OF AN 
INDEX: EXAMPLE

Example: Suppose we have a price series:

We want to change the base from period 0 to period 1 (𝑏 = 1).

Period (t) Price xt Index xt|0 = (xt / x0)×100

0 100 100

1 120 120

2 150 150

Interpretation:

• Now, period 1 becomes the base (100).

• Period 2 shows a 25% increase relative to period 1.



CHANGING THE BASE OF AN 
INDEX: EXAMPLE

Example: Suppose we have a price series:

Period (t) Price xt Index xt|0 = (xt / x0)×100 

(Base 0)

Index xt|1 = (xt / x1)×100 

(Base 1)

0 100 100 83.33

1 120 120 100

2 150 150 125

Interpretation:

• Now all periods are measured 

relative to period 1. Period 0 is lower 

than 100, indicating it was below the 

new base.



RECONCILIATION OF INDICES: 
BASE UNIFORMIZATION



RECONCILIATION OF INDICES: 
BASE UNIFORMIZATION

Important Note on “×100” 

and “÷100”

If indices are recorded as index 

numbers, where the base = 100,

→ Keep the “×100” and 

“÷100” in the formulas.

If indices are recorded as simple 

ratios (base = 1, not 100),

→ Remove the “×100” and 

“÷100” from both formulas.

Index A

Index B



RECONCILIATION OF INDICES: 
BASE UNIFORMIZATION

Index A

Index B

Important Note on “×100” 

and “÷100”

If indices are recorded as index 

numbers, where the base = 100,

→ Keep the “×100” and 

“÷100” in the formulas.

If indices are recorded as simple 

ratios (base = 1, not 100),

→ Remove the “×100” and 

“÷100” from both formulas.



WHY DIVISION IN CASE 1 AND 
MULTIPLICATION IN CASE 2?



WHY DIVISION IN CASE 1 AND 
MULTIPLICATION IN CASE 2?



RECONCILIATION OF INDICES: BASE 
UNIFORMIZATION - EXAMPLE



RECONCILIATION OF INDICES: BASE 
UNIFORMIZATION - EXAMPLE

Year(t) 0 1 2 3 4 5

It|3C 66.67 73.33 80 100 105 115

To change to a later base 

(older → later): divide by the 

index at the new base (and ×100 if 

indices use base-100).



RECONCILIATION OF INDICES: BASE 
UNIFORMIZATION - EXAMPLE

Year(t) 0 1 2 3 4 5

It|3C 100 110 120 150 157.50 172.50

To change to an earlier base 

(later → older): multiply the 

later-base index by the index of the 

reference period expressed in the 

older base (and ÷100 if indices use 

base-100).



LECTURE 9: TIMES SERIES



TIMES SERIES: INTRODUCTION

• measurements or values recorded at successive time points.

Data observed over time

• the sequence matters; order affects analysis.

Observations are collected in time order

• e.g., stock prices, temperature, monthly sales.

Useful for studying trends, cycles, and temporal patterns

• often visualized in a time plot (chronogram) to detect patterns.

Graphical representation

• cross-sectional data are collected at a single point in time for different individuals, 
firms, or regions, while chronological data track one variable over time.

Different from cross-sectional data

Note:

• Time is the essential factor in 

chronological data, unlike cross-sectional 

data where time does not vary.



OBJECTIVES OF STUDYING 
TIME SERIES

• To summarize and illustrate the behavior of a variable over time.

Description

• To identify the causes behind observed patterns and fluctuations.

Explanation

• To predict future values based on past trends.

Forecasting

• To monitor and manage processes by detecting deviations from expected
behavior.

Control



DEFINITION OF A TIME SERIES



TIME SERIES: EXAMPLE

Interpretation:

• Sales increased from January to February, 

then decreased from February to March.

• After that, sales rose steadily until May, followed 

by a decline until June.

• From June onwards, sales increased again, 

reaching the highest value in November.

• Finally, sales declined in December.

Summary: The monthly sales show a fluctuating 

trend with two main growth periods and a peak 

in November, indicating possible seasonal effects 

or promotional impacts.

Chronogram



COMPONENTS AND MODELS 
OF A TIME SERIES

Notes:

•Trend (Tₜ):
The long-term movement or general direction of the

time series over a period of time. Shows whether the

series is increasing, decreasing, or stable.

•Seasonality (sₜ):
Regular, repeating patterns within a fixed period, such

as months, quarters, or days. Often linked to calendar 

or weather effects.

•Cyclical or Oscillatory Movements (cₜ):
Medium- to long-term fluctuations that occur

irregularly, often related to economic or business 

cycles.

•Residual or Irregular Component (eₜ):
Random or unpredictable variations that are not

explained by trend, seasonality, or cyclical movements.



COMPONENTS AND MODELS 
OF A TIME SERIES



COMPONENTS OF A TIME 
SERIES: TREND



COMPONENTS OF A TIME 
SERIES: SEASONALITY



COMPONENTS OF A TIME SERIES: 
CYCLE OR OSCILLATORY 
MOVEMENTS



COMPONENTS OF A TIME SERIES: 
IRREGULAR OR RESIDUAL 
COMPONENT



COMPONENTS OF A TIME 
SERIES



COMPONENTS AND MODELS 
OF A TIME SERIES: EXAMPLE

Here is a real 

example, already 

fully decomposed 

with trend, 

seasonality, and 

residual 

components.



COMPONENTS AND MODELS 
OF A TIME SERIES: EXAMPLE

We generated a monthly time series 

with:

• an upward trend

• a yearly seasonal pattern

• some random noise

and then applied seasonal 

decomposition (additive model).

Note: 

In this series, no cyclical component is considered, since 

economic cycles require long time spans and do not follow a 

fixed periodic pattern. Therefore, the decomposition is simplified 

to: Xt = Tt + St + Et



IDENTIFYING THE APPROPRIATE 
TIME SERIES MODEL

Key Guiding Rule

• If the seasonal amplitude stays constant → Additive

• If the seasonal amplitude grows with the trend → Multiplicative

• If the amplitude grows slightly but not proportionally → Mixed



THANKS!
Questions?
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