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What | do and what | find 2/ 21

Historical Business Cycle Indicator

— | construct business Rescaled - Correlation: 0.42
cycle indicators for
several hand-selected
economic concepts
based textual data
such as newspapers,
business reports and
business association
reports.

— A composite indicator
is highly correlated
with existing economic
activity data for the
20th century.
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Why you should care

— Real activity data in the 19th century
Switzerland is measured inaccurately
and at low frequency.

— Earliest business cycle indicator for
Switzerland based on survey data starts
in 1966.

— Use of alternative data sources is on the
rise in many areas of economics.
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Literature and contribution 4/21

Textual data and news sentiment indicators receive more and more attention

— for measuring economic activity (See e.g. Buckman et al. (2020), Thorsrud (2020),
Kalamara et al. (2022) or Barbaglia et al. (2022))

— to measure recession perception/economic uncertainty (See e.g. The Economist
(2011), Iselin and Siliverstovs (2013), Baker et al. (2016) or Larsen (2021)).

Contribution:
— Longest indicator of Swiss economic activity (1848-2021).
— High frequency (quarterly).
— Collection and digitizing of valuable archival material.

— Propose method for signal extraction from noisy historical text data.



Text data 5/21

Data sources
— Language: German

and French Source German French  Availability
- NUSHE::'S:]S . AWP 1.86 2000 - 2021
| .
Pu ] e-newspapersarchives.ch  17.79 34.56 1848 - 2020
~ Raw data size: SWA 0.16 1848 - 2014
approx. 7 TB Abbyy 10.63 405 1848 - 2021
Tamedia 457 11.45 1995 - 2021
Scriptorium 22.27 1848 - 2021
Total 3503  62.04

Notes: In Millions, SWA only includes publications scanned by them, Abbyy
includes own scans and PDFs from SWA, CS, ZKB, SNB, Bund and KfK



Challenges 6/21

— Very heterogeneous pile of text types and formats.

— Some individual scans are of poor quality.

— Changing language over time.

— Texts in different languages.

— Huge amount of data but little computing power.

— Texts are getting longer over time due to technological progress.

— Great variation of optical character recognition (OCR) quality within the same
publication.

— Publications differ in time coverage as well as publication frequency.

— Validation of the indicator difficult, especially in early sample.



—

Preprocessing of scanned images: Crop, black
and white, increase sharpness and contrast,
remove speckles and curvature.

Use Abbyy Finereader for OCR and layout
parsing.

Assess quality of OCR and filters:

— Count words appearing in a German/French
lexicon (dict.cc).

— 20% of words in text must be contained in lexicon.

— And more German than French words must be
identified (or vice-versa).

— Filter out tables, advertisements and pages with
lots of numbers.

Image preprocessing, OCR and layout parsing

[CHAPTER 11|
[THE ANNALS OF ENGLAND.|

The United Kingdom is the name used to denote England, Wales,
Scotland, Ireland (now North Ireland only), the Isle of Man and
the Channel Islands—in all, the island group a few miles off the west|
const of Europe. Great Britain includes the three regions on the
largest island, England, Wales, and Scotland. These annals pertain
chiefly to England, occupying the south, a densely populated highly
developed area. The coast line is a suceession of large inlets making|
excellent harbors. There are hills and highlands, but no mountains.

The area of the United Kingdom is 94,101 square miles, of Eng-
land and Wales, 58,340. The census records of the population of|

England and Wales indicate a rapid and steady growth. They are|
as follows: *

Fopulation Peraong Por
Saquare Mile

with 1851, includes nrmy st heme, men oo ghore belonging to the royal
navy or to the me‘:chnnt Be'r'l\l:e and all persons on board vessels in port on census|
i or amiving the fo day.

Approximat
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Challenges 8/21

— Very-heterogeneous-pile-of-textiypes-andformats: Vv~

_ S indivi F b o

— Changing language over time.

— Texts in different languages.

— Huge amount of data but little computing power.

— Texts are getting longer over time due to technological progress.

— Great variation of OCR quality within the same publication.

— Publications differ in time coverage as well as publication frequency.

— Validation of the indicator difficult, especially in early sample.



2. Creation of text indicators for each publication 9/21

— Select keywords defining 12 economic topics (e.g real activity, recession/crisis etc.)
by reading through historical texts (Burri, 2023).

— Use ChatGPT to translate selected keywords to French.

Sentiment-based indicators Count-based indicators
— Extract keywords, the 15 preceding words, and — Count number of appearances
the 15 following terms (T). of these keywords.

— Define a list of positive (P) and negative (N)
terms (Remus et al., 2010, Abdaoui et al., 2017).

— Calculate a sentiment score:
Sts=0.TeP->TeN)/> T.

— Sentiment indicators for a given topic and
publication are calculated as a simple average of
the sentiment scores.



Challenges 10/21

— Texts are getting longer over time due to technological progress.
— Great variation of OCR quality within the same publication.
— Publications differ in time coverage as well as publication frequency.

— Validation of the indicator difficult, especially in early sample.



3. Indicator anomalies correction 11/ 21

Sentiment-based indicators

— Qutlier removal: Remove sentiment scores that are more than 3 standard deviations
away from mean.

— Detrending: Substract trend (LOESS) from calculated sentiments

— Breaks: Remove structural changes in mean and variance using a binary
segmentation method allowing for a maximum of 2 breaks and specifying a minimum
sequnce length of 5 years.

Count-based indicators

— Dynamic normalization (Ardia et al., 2021): Normalize S; s by its m-past years
observations (rolling-window).



Challenges 12/21

Publications differ in time coverage as well as publication frequency.

Validation of the indicator difficult, especially in early sample.



4. Aggregation 13/21

Indicators for 12 economic topics:
— Aggregate high frequency publications to quarterly.
— Spread low frequency indicators to quarters.
— Weight publications by number identified keywords.
Composite indicators:

— Calculate Dynamic Factor Model (DFM) with all topics €9



Challenges 14/21

— Validation of the indicator difficult, especially in early sample.



5. Validation 15/21

— Annual real GDP growth chained from several sources:
— 1848 - 1948: Maddison database

~ 1949 - 1979: FSO
— 1980 - now: SECO
— International GDP: Maddison databse (1848-2019)
— Labor market data: HSSO (1890-2005)
— Trade volumes: HSSO (1852-2000)
— Thorp GPT Sentiment (1800-1925)



Composite indicator cross correlations
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Rolling correlation with Real GDP growth 17/21
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Rolling correlation with Thorp sentiment
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Challenges 19/21




Concluding remarks 20/ 21

Using textual analysis of historical data sources | create a quarterly business cycle
indicator:

— The indicator is highly correlated with existing data for economic activity in the 20th
century.

— Lower correlation with existing data for 19th century.

— Strong correlation in 19th century with a created sentiment indicator for neighboring
countries.

— My results indicate that in the 19th century:
— Swiss economic activity is indeed inaccurately measured.

— Business cycles were more regional in nature.



Next steps 21/ 21

1. Rethink handling of different frequencies (use temporal disaggregation).

2. Fit the factors to quarterly GDP growth from 1980 - 2020 (or different measure for
business cycle, HP filtered GDP?) and backcast to 1848.
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Validation data: International GDP
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Validation data: Labor Market
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Validation data: Thorp Sentiment
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Thorp GPT Sentiment

Fig.: Excerpt from Business Annal for 1891. Source: Thorp (1926, p.136)

1891 Depression; revival.

Dullness continues until August, when revival sets in; moderate
improvement in business and industry; South continues depressed;
many failures; further decline in commodity prices; foreign trade
expands, especially exports.

Tight money eases late in year; some improvement in stocks,
especially last hali-year; bond prices reach low point, June.

Excellent crops; wheat price high, corn and cotton decline.

Peak immigration,

| ask GPT-3.5: The following text describes how the economy in the USA was doing in the
years from 1905 to 1925. Please rate the state of the economy based on these texts from
-5 to 5, with -5 being the worst and 5 the best. Basically you should judge based on the
text and also by comparing between the different years in which state the economy was in
that given year. In your answer only provide the year and the assigned value in table
format.



Topic defining keywords

Topic Keywords (based on readings) Method

Recession crisis krise rezession recession finanzcrisis finanzkrisis spekulationskrise krach krisis zahlungsfahigkeit Count
fallimente bankerottir liegenschaftenkrisis konkurse schaden konjunkturriickgang weltbrand notstand
valutasturz depression valutaschwierigkeit wirtschaftskatastrophe schéden liquidation liquidier hemmnisse
zusammenbruch notlage katastrophe baisse

Real activity wirtschaft ware absatz nachfrage geschéaft konsum waare fabrikant erlés umsatz markt industrie KWIC

branche kaufer unternehmer ernte ergebniss konjunktur kundschaft verkauf produktion dienstleistung
verarbeitung gewerbe ertrag einnahmen ausgaben fabrikation bestellung versorgung materialbeschaffung
einkaufer verlust konkurrenten fabrizieren fabrikat besteller werth neugriindung materialien betriebsmittel
materialeinkdufe jahresresultat geschéftsperiode werkstétten erfolg bestellungen eigenkosten produkte
rohmaterialien einbusse fabric fabrik herstellung geschaftsgang wirtschaftsleben wirtschaftlich nachfrage
geschaftslage marge angebot ertragnis rendite produzent vertrieb volkswirtschaft konjunkturriickgang
verkaufsziffern kauflust kaufunlust geschaftsjahr kleinbetrieb bautétigkeit verbraucher konkurrenz
erzeugnis konsum profit fremdenverkehr dienste dienstleistungen investition versorgungsmaglichkeit
versorgungslage  versorgungsschwierig  bruttoinlandprodukt  bruttosozialprodukt  realwachstum
wertschopfung




Topic defining keywords (cont)

Topic

Keywords (based on readings)

Method

Trade

Capacity

Labor

eingangszoblle eingangszoll konkurrenzverhaltnisse konkurrenzverhaltnis einfuhr ausfuhr export import
sendungen aussendung importeure exporteure handelsstatistik absatzfeld wettbewerb absatzgebiet
zwischenhandel handel importhaus zollverhaltnisse zollverhaltnis handelsbilanz waarenverkehr
warenverkehr waarenausfuhr warenausfuhr waareneinfuhr wareneinfuhr importhandel handelsverkehr
zoll zolleinnahmen zdlle weltbedarf fracht exportziffern gesammtexport gesamtexport taxen
verkehrserleichterung bezugsquelle ausland generaltarif tarif einfuhrverbote zufuhren zufuhr grosshandler
seefracht wasserweg welthandel weltverkehr gliterstrom giiteraustausch giiterumschlag umschlagverkehr
wagenverkehr

lager kornspeicher speicher ueberproduktion Gberproduktion vorrathe vorréte liefertermine lieferfrist vorrat
vorrath auftrége lieferfristen lagerware lager depots bestellungen lieferungen wagenmangel

arbeit erwerb beruf erwerbende arbeiter aufsichtspersonal arbeiterin angestellte arbeitskrafte
beschaftigung arbeitszeit arbeitgeber arbeiterschaft ueberzeit Uberzeit arbeitstag arbeitsleistung
ausbildung lehrlinge ueberzeitarbeit Uberzeitarbeit streik arbeitseinstellung arbeitsfeld thatigkeit tatigkeit
arbeiterinnen personal

KWIC

KWIC

KWIC




Topic defining keywords (cont)

Topic

Keywords (based on readings)

Method

Inflation

Wages

Credit

preis getreidepreise theuer teuer preisfall kostenpreise wechselkurs silberpreis preisaufschlag
silberkurs preisbasis kurs preissturz baumwollpreise preisnotierung preisnotirung waarenpreise
warenpreise kursschwankungen kostenpreis preissteigerung schleuderpreise abschlag materialpreise
maschinenpreise unterbietung preisvorteile preisvortheile verkaufspreise rohpreise preiserhéhung
entwerthung entwertung goldkurs geldvertheuerung geldverteuerung geldwerth geldwert vertheuerung
verteuerung wechselkurse pari preise teuerung kaufkraft aufschlag inflation inflatorisch

entgelt lohnerhdhung arbeitsiéhne I6hne arbeitslohn kaufkraft lohnverhaltnisse lohnsatze lohnansatze
stundenlohne stundenlohn akkordldhne akkordlohn akkord tagesverdienst |6hnungen I6hnung
lohnverhaltnis verdienstverhéltnisse verdienstveréltnis einkommen lohnniveau lohnstopp lohnpolitik
kreditverhaltnisse banknoten miinzen einleger guthaben einzahlung riickzahlung pramien renten
kapitalien verzinsung amortisation wechsel geldmarkt zinsen zins rendite diskontsatze disconto
discontséatze diskontosatze diskontosatz diskontsatz geldkraft zinsfuss wechselgeschaft wechselkverkehr
zinssdtze zinssatz diskontopolitik geldinstitute lombardvorschiisse notenemission vorschisse
kontokorrent kreditwirtschaft kredit schuldbriefe kreditwesen leihmarkt emissionsbanken diskonto
geldbedarf diskonti diskontoverkehr geldsuchenden emissionen geldverteuerung liquiditat geldknappheit
geldstand lombardsatz geldleihpreis geldmérkte kapitalmarkt anleihen hypothek depositen darlehen
pfandbrief geldpolitik geldmenge

KWIC

KWIC

KWIC




Topic defining keywords (cont)

Topic Keywords (based on readings) Method
Financial kapitalvermehrung emissionskurs tageskurs agio kurse dividenden emittirt emittiert obligationen KWIC
rentabilitat konversion bérsengeschaft kapital werthpapiere wertpapiere titelverkaufe krach krisis crisis
papiere kurssteigerung portefeuille tratten ueberspekulation Uberspekulation entwerthung entwertung
finanzcrisis finanzkrisis bérse emission griindung aktie actie aktien kurs effekten markte wechselkurs
devisen valoren dividende wertschriften
Uncertainty spekulation unsicherheit unsichern vorsicht riskirt riskiert misstrauen reserven risiko schwankungen Count
unsicher riskant riskieren risiken gefahrlichkeit gefahr sorgen erschitterung furcht unruhe unbehagen
Boom hausse aufschwung hochkonjunktur prosperitat erholungsperiode boom Count
War krieg konflikt Count




Example sentiment-based indicator correction

Unadj. Sentiment: RealActivity - FZG Adj. Sentiment: RealActivity - FZG

0.06 | 2
@ Q
S S
@ 0.04 )
= =
(7] [
£ £
€ €
) )
2] %)

0.02 -2

0.00 -4

1900 1950 2000 1900 1950 2000

time time



Example count-based indicator correction

Unadj. Sentiment: Recession - FZG Adj. Sentiment: Recession - FZG
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Methodology: Dynamic Factor Model e»

x; = Cfi+ e, e~ N(O, R)

P
fr=> Afij+u, u~NO0Q)
j=1

X¢ = data matrix
fi = common factors
C = factor loadings matrix

— First factor can be interpreted as a
coincident business cycle indicator
(Mariano and Murasawa, 2003, Doz
et al., 2012).

A; = state transition matrix
et = the unexplained error term
u; = shocks to factors
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