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Objectives

1. This paper uses a new textual data index for predicting stock market
data
2. The index is applied to a large set of news to evaluate the importance
of economic keywords appearing in the text.
3. To build the index we use Italian press to predict Italian stock and
bond market returns and volatilities in a recent sample period, including
the COVID-19 crisis.
4. The evidence shows that the index captures the di�erent phases of
�nancial time series well.

Semantic Network Analysis

• The index is based on a novel methodology that evaluates the relative importance
of one or more general economic related keywords (ERKs) that appear in the
news, as described in Fronzetti Colladon (2018) .

• It combines methods drawn from both network analysis and text mining.
• It evaluates semantic importance along the three dimensions:

1) prevalence, i.e. frequency of word occurrences;
2) connectivity, i.e. degree of centrality of a word in the discourse;
3) diversity, i.e. richness and distinctiveness of textual associations.

• The methodology labelled Semantic Brand Score was introduced by Fronzetti
Colladon (2018) for application to commercial brands' reputation and
awareness, but has never been applied in the economic and �nancial environment.

More recently, a new theory based on a di�erent type of data has received increasing
attention, namely the news media perception and evaluation of the business cycles see
Beaudry and Portier (2006).
• Beaudry and Portier (2014) state that �according to the news media view of
the business cycle, both the boom and the bust are direct consequences of
people's incentive to speculate on information related to future developments of
the economy.�

• Larsen and Thorsrud (2019) propose a novel and direct measure of media
news based on their semantic content. Using text data from a Norwegian �nancial
newspaper, they document a superior predictability power of their indicator for
Norwegian stock indices returns.

Semantic Network Analysis

Example of Semantic Network Analysis

Figure: Graphical representation of the sentence "The proud and unfeeling landlord views his extensive �elds, and without a thought for the wants of his brethren, in imagination
consumes himself the whole harvest" (from The Theory of Moral Sentiments of Adam Smith)

Prevalence, Diversity and Connectivity

• Prevalence, which relates to the notion of awareness, Keller(1993), measures
how frequently an ERK is mentioned.

• Diversity measures the degree of heterogeneity of the semantic context in which a
word is used, with emphasis on the richness and distinctiveness of its textual
associations.

• Connectivity, assesses the weighted betweenness centrality of the ERKs, see
Brandes(2001).

Forecasting comparison of the AR-X model

• Simple forecasting model, i.e. the ARX(1):

yt+1 = α + γyt + βxt + εt+1 (1)

where yt+1 is the target variable we aim at predicting, xt is a set of news
information predictors and εt+1 ∼ WN(0, σ2).

Di�erent ways to specify the xt:
• From the pool of 38 ERKs variables, one or more common factors by means of
partial least square (PLS) (ERK model);

• Equal weight combination using all the 38 ERKs. (EW model)

Finally we also compare our index to an alternative and well-known text evaluation
method: the sentiment index, see Fraiberger et al. (2018) (SI model).

Forecasting results

Models FTSE MIB BTP-2y BTP-5y BTP-10y BTP-30y

Panel A: Returns

RW 3.07 0.18 0.59 1.02 1.89
AR 1.07 0.99 1.00 1.01 1.00
ERK 1.02 0.98 ∗ 1.02 1.01 0.99
EW 1.06 0.98 ∗ 1.03 1.05 1.05
SI 1.07 1.00 1.01 1.01 1.00

Panel B: Volatility

AR 0.92 0.94 0.88 0.85 0.80
ERK 0.91 ∗∗ 0.97 ∗ 0.96 ∗ 0.94 ∗∗ 0.99 ∗

EW 1.00 1.00 1.02 1.02 1.01
SI 0.95 1.00 1.00 1.00 0.99

Table: Mean square prediction error (MSPE) for FTSE MIB and BTP-2y, BTP-5y, BTP-10y, BTP-30y
returns and volatility. Absolute MSPE for the RW benchmark is reported; relative numbers to the
benchmark are given for the alternative AR, ERK, EW and SI. One ∗ and two ∗∗ indicate that the
alternative model provides superior statistical forecasts at 10 and 5 % signi�cance level, respectively.


