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Abstract

This thesis investigates whether the quality of bank Environmental, Social and Governance
(ESG) disclosures reduces stock return volatility in a global sample of 80 listed commercial
banks drawn from the S&P Top 100 Banks ranking and spanning the period 2020-2024.
Using computational text analysis on 390 bank-year reports (285 standalone
ESG/sustainability documents and 105 integrated annual reports), four theoretically
motivated disclosure-quality metrics are constructed: the Gunning Fog Index of readability;
the Loughran-McDonald net positive sentiment ratio (tone); ESG vocabulary density; and a
three-component SASB material-topic coverage metric capturing depth, balance and
breadth across the six SASB Commercial Banking material topics. The dependent variable
is annualised stock return volatility, computed from daily log returns. The regression
specifications include year-varying market capitalisation, year-varying beta against MSCI
ACWI, year-varying return on equity, the year-varying Tier 1 capital ratio, total assets, a
report-type dummy, log word count, and year and region fixed effects, with standard errors
clustered at the bank level. The headline findings strongly support the linguistic-credibility
dimension of disclosure quality: the Loughran-McDonald tone of bank ESG reports is
robustly and negatively associated with stock return volatility (beta = -0.122, p = 0.001 in
the preferred cross-sectional specification, beta =-0.055, p = 0.030 once year-varying ROE
and beta are added, and beta = -0.203, p < 0.001 in the standalone-reports subsample), is
significant at the 1% level under Beck-Katz panel-corrected standard errors and feasible
GLS with AR(1) errors alike, and survives explicit bank-size control and exclusion of the
high-volatility COVID year. The Gunning Fog Index displays a positive association with
volatility consistent with the obfuscation channel, significant at 5% in the cross-section (beta
=+0.0072, p = 0.022) and in the standalone-reports subsample (beta = +0.0068, p = 0.029),
and marginally significant at 10% in the full-control specifications and under all four
alternative error-structure estimators. Both stylistic results are robust to adding the Tier 1
capital ratio as a solvency control, and to a battery of identification checks: a Mundlak
correlated-random-effects decomposition with a regression-based Hausman test confirms
that pooled OLS consistently estimates the disclosure effects, which load on the between-
bank dimension (a test restricted to the disclosure variables does not reject pooled
consistency, F = 1.97, p = 0.107); and under a one-year lag the readability effect is

essentially unchanged — prior-year obfuscation predicts current-year volatility — whereas

Undergraduate Thesis / Postgraduate Dissertation v



OPEN

HELLENIC Dimitrios Nektarios Alexandridis, Material Disclosure Quality
UNIVERSITY and Stock Return Volatility: Evidence from Global Banking

the tone effect attenuates, indicating a contemporaneous association. The classical
impression management hypothesis is partially supported: banks with lower ROE produce
systematically less readable ESG reports (beta=-5.55, p =0.028), providing direct evidence
of strategic obfuscation when financial performance is weak; the companion tone-inflation
channel is not supported in either direction (beta = +0.366, p = 0.175). The tone effect is,
however, performance-contingent: a Tone x ROE interaction (beta = 0.717, p = 0.039)
shows that the volatility-dampening association of positive tone is concentrated among
weak performers and is absent for strong performers, locating the tone channel precisely
where impression-management incentives are strongest. A novel descriptive contribution
emerges from a topic-conditioned analysis of disclosure quality: in 99.5% of bank-year
reports the Fog Index is materially higher in sentences referencing SASB material topics
than in the rest of the report (mean within-document gap of +9.5 Fog points, Cohen's d =
+1.76), and in 91.3% of reports the Loughran-McDonald tone of material content is
markedly less positive than that of non-material content (mean gap -0.27, Cohen's d = -
1.43). This pattern of selective obfuscation and de-tonalisation of material content is
documented for the first time in a banking context, is highly statistically significant under
every test, and is consistent across years, report types and regions; the regression evidence
indicates that it operates as a structural feature of the industry rather than a discriminator
across banks. The substantive content metrics (ESG vocabulary density, SASB material-
topic coverage) are not significantly associated with volatility in the cross-section, and the
materiality premium hypothesis is not supported. The findings have implications for the
design of mandatory sustainability disclosure frameworks (CSRD, ESRS, ISSB), suggesting
that readability and tone standards should complement the substantive coverage
requirements that dominate current regulatory practice, and that targeted constraints on

material-topic readability may have particular regulatory leverage.

Keywords

ESG disclosure quality, stock return volatility, Loughran-McDonald sentiment, Gunning

Fog Index, SASB materiality, signalling theory
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“I'ved6TomOINGN CNUAVTIIKOV TAT|POPOPLOV, TOLOTITO KOl
netafAnToTTO TG AMOO00NC TOV UETOYDV: ZTOlYEID OO TOV

TOLYKOG U0 Tpaneliko touéa”
“Anuntprog Nektaplog AreEovopiong”

Hepiinyn

H mapovoa datpipny diepeuvd Katd mOGov 1 moldtnTo TV YVOGTOTOMGE®V TOV TPATELDV
oe Oépota IlepPdrrovrog, Kowwviag war Awkxvfépvnong (ESG) pewwver ™
petafAntotnto g omddooNG TOV HETOY®V, G€ éva moyKOouto delypo 80 glomnypévov
eumopikav tpanelmv mov mpoépyovion amd v katdtaEn S&P Top 100 Banks kot
KaAVTTOUY TV TEPindo 2020-2024. XpnoIHOTOIDVTOS VTOAOYIGTIKY AVAAVOT KEWWEVOL GE
390 emoieg exbéoerg tpomeldv (285 avtovopa &yypapa ESG/Buwoipdtrag kot 105
olokANpouéveg eoteg ekBéoelg), xataptilovror T€coepl BempnTikd TEKUNPIOUEVOL
delkteg moldtrag yvmwotonoinong: o dgiktng avayvooipdtrog Gunning Fog, o deiktng
KaBapov Betikod ocvvasOnuatog (tévog) xatd Loughran-McDonald, n mokvotmrta
Ae&hoyiov ESG- ko évag deiktng kdAvyng ovctmddv Bepdtov SASB tpidv cuvictos®v
OV ATOTVTAOVEL TO PdBOG, TV 1ooppoTia KOl TO EVPOC GTA £E1 OVGLOON BEHATO EUTOPIKTG
tpanelikne tov SASB. H e€optopevn petafint eivor n etnoromomuévn petafAntotnta
TOV OT0d0CEMY PETOYMV, VITOAOYLOUEVT amd Tig NuepNoleg AoyaplBpkés amodooels. Ot
TPOJIYPAPES TNG TOAVOPOUNONG TEPLAUPEVOLY TV KEPAAOOTOINGN NG OyopdG TOL
mowiAdel ava £€1oc, To Pryta évavtt tov MSCI ACWI mov mowciAder avd £10¢, TV amdooo
WiV ke@oloimv TOL TOKIAAEL ava £10¢, TOV deiktn kepaiaiov katnyopiag 1 (Tier 1) mov
mowilAel avd £€10G, TO. GLVOAIKA TEPLOVCLOKG oTowEln, Mo YELOOUETAPANT TOTOV
ekBéoemc, tov AoyaplOukd aplBud AéEewmv, Kabmdg kol otabepés emdpAcels £Tovg Kot
TEPLOYNG, LE TUTIKA GPAApaTO opadomopéva (clustered) oe eminedo tpanelog. Ta Pacikd
gvpnuata vrootnpilovv 60evapd ™ ddotacn TS YAWSSIKNG a&lomiotiog 6oV apopd TV
TowdTNTA TG YV®OoToToinong: o 1ovog Loughran-McDonald tov tpanelikov ekbécewv ESG

ocvoyetiletor oTabepd Kot opvNTIKA HE TN LETOPANTOTNTO TG 0mdd0oonG TV HeToY®DV (B =
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—=0,122, p=0,001 otV TpoTu®dpEVN dtatopeakt| Tpodiaypaeny, B =—0,055, p = 0,030 6tav
npootebovv 1 ROE «at to frita mwov drapépovv avd €tog, kot B = —0,203, p < 0,001 oo
VTOGVUVOAO TV OVTOVOU®V eKBEGEW®V), elvarl onpavtikny 6to enimedo Tov 1% 1600 VIO TO
TUTIKG GPAApaTo dtopOBwpéva yia dedopéva taved katd Beck-Katz (PCSE) 660 kot vid ta
epiktd GLS (FGLS) pe opdipota AR(1), ko mapapével otabepn petd and pntd Eleyyo
tov peyébouvg g tpamelog Kot Tov amokAewopd tov étovg g COVID pe vyniq
petofintomra. O odeiktng Gunning Fog moapovcialer Oetikn ovoyétion pe
petafAnToTnTo, GOUE®VN UE TO KOVOA OCAQELNG, CNUOVTIKY OTO €nimedo tov 5% ot
dwroun (B = +0,0072, p = 0,022) ko 610 VIOGHVOLO TV aLTOVOUWV ekBEécewV (P =
+0,0068, p = 0,029), ko oprakd onpavtiky oto eminedo tov 10% oTic TPodiaypapég
TANPOVG EAEYYOL KO VIO OAOVS TOVG TECTEPIS EVAALUKTIKOVS EKTIUNTEG OOUNG GOAALATOGC.
Kot ta 600 vporoyukd evprjpata gtvor avlektikd otnv Tpocshnkm tov deiktn kepaiaiov Tier
1 og eléyyov @epeyyvdtTTog, KOOMG KOU GE U GEPA EAEYY®V TOVTOMOINONG: UL
amooLVOESN CLGYETIGUEVOV TUYOI®V emdpacewv Kotd Mundlak pe molvopouikd €leyyo
Hausman emiBePormver 611 1 ovykevipotiky OLS (pooled OLS) extipnd pe cvvémeia Tig
EMOPACELS TNG YVOGTOTOINGNGS, o1 omoieg edpdlovrar otn de-tpaneliky| (between-bank)
drdotaomn (évag EAeyy0G TEPLOPIGUEVOS OTIG LETAPANTEG YVOGTOTOINGNG OV OmoppimTel T
GLVETELD TNG GLYKEVTPOTIKNG extiunong, F = 1,97, p = 0,107)- ko vd ypovikn votépnon
evOg €T0VG, M EMOPOCT TNG AVAYVOGIUOTNTOS TOPOUEVEL OVGLOCTIKA OUETAPANTN — 1
0GAPELD TOV TPONYOVUEVOL £TOVS TPOPAETEL TN LETAPANTOTNTA TOV TPEXOVTOG £TOVG — EVD
n enidpaocn tov TOVOL gEacBevel, vVITOdNA®VOVTAG o GUYYpovn (contemporaneous)
ovoyétion. H xhaowkn vrdbeon dwyeipiong evivndcemv vrootpileton &v pépel: ot
tpanelec pe yapnAotepn amddoon wiov kepoaiaiov (ROE) mapdyovv cvotnpotikd
Mydtepo evavayvooteg ekBéoelg ESG (B =—5,55, p = 0,028), mapéyovrtag dpeon amddeién
OTPATNYIKNG OCAPELNG OTAV 1] PN LOTOOIKOVOLLKT] AtOd00T| Vot adHVALLT: 0 GUVOSEVLTIKOG
dlawrog d1dykmwong tOvov dev vrootnpiletanr mpog kopio katevbovvon (B = +0,366, p =
0,175). Qot6c0, N enidpacn Tov TOVOL EAPTATAL OO TNV OTOO0CN: Lo CAANAETIOpOGN
t6vov X ROE (B=0,717, p =0,039) deiyvel 0TL | LEIOTIKN Y10, TN LETAPANTOTNTA GLGYETION
TOV BETIKOV TOVOL GUYKEVIPAOVETOL OTIG TPATECES Le 0oOeVELG EMOOTELS KOl AmOLGLALEL Yo
T1G Tpameleg pe 1oYVPES EMOOGELS, eviomilovtag Tov diavAo Tov TOVOV akpIPdS kel dmov
To KivTpa Olayelplong eVIvTtOcewv gival 1oyvpdtepa. Mia véa mepLypapikn O0micT®ON
TPOKVTTEL OO Lo AVAALGT TNG TOWOTNTOG TG YVMOGTOToiNoNg pe faon ta Bépata: 6to

99,5% 1oV etowwv exbécewv Tov Tpanelnv, o deiktng Fog eivar onpoavtikd vyniotepog
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OTIG TPOTAGELG TOV AVAPEPOVTOL GE 0VGLMOT Bépata Tov SASB 6e GUyKpion pe To LVITOAOUTO
g ékBeong (Léom dapopd evtdg Tov yypaeov 19,5 povadeg Fog, d tov Cohen = +1,76),
evod ot0 91,3% tov ekbBéoemv o tOvog Katd Loughran-McDonald tov ovciddovg
mepLeYopEVOL givan oot Ayotepo BeTiKOG amd avTdV TOV [N OVGLDAOVS TEPLEYOUEVOL
(néon dweopd —0,27, d tov Cohen = —1,43). Avtd 10 POTIPO EMAEKTIKNAG ACAPELNG KO
OTOTOVIKOTOINGNG TOV OVGIMOOVG TEPLEYOUEVOD TEKUNPLOVETOL Yo TPOT POpPd OE
Tpoamelko TAOIG10, EIVOL OTATIOTIKA EEAPETIKA ONUOVTIKO G€ KAOE OOKIUN Kol EIvVOl GUVETEG
og OAa To £, TOLG TOTOVG KBECEMV KOl TIC TEPLOYES” TO OTOLYEID TNG TOALVOPOUN GG
VTOJEIKVOOLVV OTL AEITOVPYEL MG SOUIKO YOPOUKTNPIOTIKO TOV KAGOOV Kot oyl ™G SLoKPLTIKO
otoyelo petalh tov tpamel®mv. Ot JelKTEG OVOIUGTIKOV TEPLEYOUEVOD (TLKVOTNTO
Ae&oyiov ESG, kdivyn ovciwdmv Bgpatov SASB) dev cuvodovior onuoviikd pe
petafintomro ot Olatopr], kol m  vmwodeon G MPWOSOTNONG TG OLGLOOOVS
TANpoedpnong dev vrootnpiletat. To gupnuaTo £(OVV EMMTMOGEIS GTOV GYEOOCUO TMV
VIOYPEMTIKAOV  mAdlciov  yvootoroinone Piwowdmroag (CSRD, ESRS, ISSB),
VTOOMADVOVTAG OTL TO TPOTLTO AVOYVOGIULOTNTOG Kol TOVOL Oa TPETEL VO GUUTANPDOVOLY
TG OMOLTNGELS OVGLAGTIKNG KAAVYNG TOVL KUPLOPYOVV GTNV TPEXOVGA PLOLUGTIKY TPOKTIKY,
K0t OTL Ol GTOYEVUEVOL TEPLOPIGLOL GTNV VALY VOGIUOTNTO TV OVGIOO®V Bepdtmv evoéyetal

va £xovv Waitepn pLOUIGTIKY EMIOPAOT).

AgEerg — Kheong

[Towtra yvootonoinong ESG, petafintdémra amoddcemv petoymv, deiktng Loughran-
McDonald, od¢iktng Gunning Fog, owovopiky onuavtikétmta SASB, 0Osopia
oNUOTOOATNONG
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1. Introduction

1.1 Motivation

The past decade has seen a striking transformation in how large corporations, and banks in
particular, communicate their non-financial performance. What began as voluntary social
responsibility reporting in the early 2000s has evolved into a sophisticated industry: global
banks now routinely publish ESG reports, CSR statements, and integrated annual reports
running to hundreds of pages, covering everything from cyber security and diversity targets
to governance structures and climate scenario analyses. The Global Reporting Initiative
estimates that over 90% of large companies worldwide now produce some form of
sustainability report. Regulatory mandates are accelerating this trend: the European Union's
Corporate Sustainability Reporting Directive (CSRD), effective from 2024, requires
detailed and audited sustainability disclosures from thousands of companies, while the
International Sustainability Standards Board (ISSB) is driving convergence toward a global
baseline. For banks, additional requirements, such as the Task Force on Climate-related
Financial Disclosures (TCFD), the Principles for Responsible Banking (PRB), and Pillar 3

ESG risk requirements, have further broadened the disclosure ecosystem.

However, the explosion in sustainability reporting volume has not been matched by a
corresponding consensus on quality. Sustainability report can range from detailed and
informative accounts of a bank's material risks and stakeholder commitments to marketing
exercises, replete with aspirational language, selective metrics, and strategically framed
narratives. The same word count that signals transparency in one report signals obfuscation
in another. The distinction between disclosure as genuine communication and disclosure as

impression management lies at the heart of the present research.

This thesis asks: does the quality of a bank's ESG disclosure reduce stock return volatility?
The motivation is grounded in market microstructure theory. Stock return volatility, at least
in part, reflects the dispersion of investor beliefs about a firm's prospects and risk profile.
When high-quality, credible information reaches the market, the range of plausible
interpretations narrows and uncertainty declines. If ESG reports fulfil this function —
communicating material risks clearly and credibly — we should observe measurably lower

volatility for banks whose disclosures are readable, tonally measured, and substantively

Undergraduate Thesis / Postgraduate Dissertation 1



OPEN

HELLENIC Dimitrios Nektarios Alexandridis, Material Disclosure Quality
UNIVERSITY and Stock Return Volatility: Evidence from Global Banking

complete. If, however, reports are deployed strategically to manage impressions rather than

inform, the relationship may be attenuated or reversed.

Global banking provides an especially compelling setting for this inquiry. Banks are
systemically important institutions whose stability has broad societal implications;
investors, regulators, and civil society all have strong interests in the quality of bank
disclosures. Banks also face a distinctive set of ESG material risks — financed emissions,
data security, financial inclusion, and systemic risk management — that are not well
captured by generic ESG frameworks. The Sustainability Accounting Standards Board
(SASB) has identified six material ESG topics specifically for commercial banking, offering
a sector-tailored benchmark against which actual report content can be assessed. Yet no
large-scale study to date has tested whether banks' coverage of these material topics reduces

investor uncertainty.

1.2 Research Gap

The academic literature on ESG disclosure and capital market outcomes is extensive and
growing. A substantial body of evidence documents that companies with higher ESG scores
or greater disclosure activity exhibit lower cost of capital, lower return volatility, and better
long-run performance (Friede, Busse & Bassen, 2015; Lins, Servaes & Tamayo, 2017).
However, this literature is predominantly focused on whether firms disclose rather than how

well they do so. Several specific gaps motivate the present study:

First, disclosure quality is underspecified. Most empirical studies rely on third-party rating
scores (Bloomberg ESG, MSCI, Refinitiv) or binary disclosure indicators as proxies for
quality. These aggregated measures compress multiple dimensions — completeness,
accessibility, tone, materiality — into a single score, obscuring which quality attributes
investors actually price. A small but growing strand of research applies computational text
analysis to financial disclosures (Li, 2008; Loughran & McDonald, 2011), but this work has
focused almost entirely on annual reports and earnings communications rather than

sustainability reports.
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Second, the banking sector is underrepresented. The theoretical case for studying banks is
strong: as financial intermediaries operating under heightened regulatory scrutiny, banks'
disclosure quality has first-order implications for market discipline and financial stability.
Yet empirical ESG studies routinely exclude financial firms or treat them as a single
homogeneous sector, ignoring the substantial cross-bank heterogeneity in disclosure

practice, regulatory environment, and business model.

Third, materiality has not been operationalised at the sector level. Khan, Serafeim & Yoon
(2016) demonstrate that ESG performance on material issues — those identified as
financially relevant to a sector — predicts future stock performance, while performance on
immaterial issues does not. This materiality principle has not been extended to disclosure
quality: we do not yet know whether disclosing material topics (not just performing on them)
independently reduces investor uncertainty. The SASB Commercial Banking Standard

makes such a test possible.

Fourth, the sample is global and the period is contemporary. Most banking disclosure studies
are single-country or single-region. A panel spanning 80 banks across five global regions
and five years (2020-2024) affords both cross-sectional richness and time-series variation
encompassing the COVID-19 shock, the post-pandemic recovery, rising inflation, and the

onset of mandatory CSRD reporting in Europe.

1.3 Research Objectives and Hypotheses

This thesis pursues three related lines of inquiry, formalised as testable hypotheses:

H1 — Disclosure Quality — Volatility: Higher-quality ESG disclosure is associated with
lower annualised stock return volatility. Quality is operationalised through four text-analytic
metrics: Fog Index (readability), L-M Tone (linguistic sentiment), ESG vocabulary density
(breadth of sustainability content), and SASB material topic coverage (sector-specific
completeness).

H2 — Impression Management: Banks with weaker financial performance produce more

linguistically complex and more positively toned ESG reports, consistent with obfuscation
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theory and the impression management hypothesis. Poorer performers are predicted to use
higher Fog scores and more positive tone to mitigate negative market signals.

H3 — Materiality Premium: A regression model using SASB-specific material topic density
explains a greater proportion of variance in stock return volatility than a model using generic
ESG vocabulary density. This would confirm that the sector-specific materiality content of

disclosure — not just its volume — is priced by investors.

1.4 Main Findings

The empirical analysis — based on pooled OLS regressions with year and region fixed
effects and bank-level clustered standard errors, complemented by Beck-Katz panel-
corrected standard errors and feasible GLS estimators, by a Mundlak correlated-random-
effects decomposition with a regression-based Hausman test, and by one-year-lagged and
interaction specifications as additional identification checks — yields six main findings.
Throughout, the "full specification" denotes the augmented model that adds the Tier 1
capital ratio to the year-varying ROE and beta controls (Model 1b+T1), while the headline

cross-sectional test remains the disclosure-quality-only specification (Model 1¢).

L-M Tone is a robust cross-sectional predictor of volatility. A more positive net tone
in a bank's ESG report is significantly associated with lower stock return volatility
(beta = -0.122, p = 0.001 in the preferred cross-sectional specification on the 80-
bank panel of 390 bank-year observations). The effect survives explicit bank-size
control (beta =-0.130, p = 0.001), is amplified in dedicated standalone ESG reports
(beta = -0.203, p < 0.001), survives exclusion of the COVID-2020 year (beta = -
0.098, p = 0.012), and is also significant in the Asia-Pacific subsample. It remains
significant at the 5% level when year-varying beta and ROE are jointly included
(beta=-0.055, p=0.030) and when the Tier 1 capital ratio is added in the augmented
specification (beta =-0.057, p = 0.024), and it is significant at the 1% level under all
four estimation strategies examined. A Mundlak decomposition shows that this
effect operates on the between-bank dimension, and a regression-based Hausman

test restricted to the disclosure variables does not reject the consistency of pooled
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OLS (F=1.97, p=0.107); under a one-year lag, however, the tone effect attenuates
and loses significance, indicating that the tone-volatility association is

contemporaneous rather than predictive.

Fog Index displays a positive association with volatility consistent with the
obfuscation channel. The effect is significant at the 5% level in the cross-sectional
specification (beta = +0.0072, p = 0.022) and in the standalone-reports subsample
(beta =+0.0068, p =0.029), and is marginally significant at the 10% level under the
full-control specifications including year-varying beta and ROE (beta = +0.0034, p
=0.078 in Model 1b) and after adding the Tier 1 capital ratio (beta = +0.0033, p =
0.085 in Model 1b+T1). Under the four alternative error-structure estimators it is
significant at the 1% level under Beck-Katz PCSE and FGLS with panel
heteroskedasticity, at the 5% level under OLS with clustered standard errors, and at
the 10% threshold under FGLS with AR(1) errors. Critically, the readability effect
is essentially unchanged when the report-derived variables are lagged one year (beta
=+0.0044 versus +0.0045 contemporaneous): because current volatility cannot have
caused a report written a year earlier, this provides forward-looking, reverse-
causality-resistant evidence for the readability channel — a property the tone

channel does not share.

The impression management hypothesis is partially supported through the
readability channel and is not supported through the tone channel. Banks with lower
return on equity produce systematically less readable ESG reports (beta =-5.55, p =
0.028), providing direct evidence of strategic obfuscation when financial
performance is weak. The companion tone-inflation channel is not supported: the
coefficient on ROE in the tone regression is positive but insignificant (beta = +0.366,
p = 0.175). The two stylistic channels of impression management thus operate
independently — readability tracks performance, tone does not — and the strong
tone-volatility relationship documented for H1b should not be interpreted as the

result of a performance-driven tone-inflation strategy.

The tone effect is performance-contingent. Although weak performers do not on

average adopt more positive tone, the volatility-dampening association of positive
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tone is concentrated among them: a Tone x ROE interaction is positive and
significant (beta = +0.717, p = 0.039), and the marginal effect of tone on volatility
is large and significant for weak performers (-0.086 at one standard deviation below
mean ROE, p = 0.007) but statistically indistinguishable from zero for strong
performers (-0.023, p = 0.353). Report tone therefore shapes investor uncertainty
precisely where it is greatest — among weaker performers — and is uninformative
where fundamentals are self-evident, locating the tone channel where impression-

management incentives are strongest and complementing the direct H2 evidence.

SASB material topic coverage does not independently predict volatility in the cross-
section, and the materiality premium hypothesis (H3) is not supported. The high
collinearity between ESG vocabulary density and SASB density (r = 0.854) leaves
the two density measures statistically indistinguishable in their effect on volatility.
A within-bank result of secondary interest emerges in the Mundlak decomposition
(SASB Density within-bank coefficient +0.0165, p < 0.01; corroborated under
standard bank fixed effects at +0.029 and random effects at +0.018), most plausibly
reflecting reverse causality whereby banks expand material-topic disclosure in more
turbulent years. A topic-conditioned analysis described in Section 5.5 confirms that
the cross-sectional null on the SASB metrics reflects a deeper structural pattern in

the data rather than a measurement artefact.

A novel descriptive finding emerges from a within-document analysis of disclosure
quality. In 388 of the 390 reports in the sample (99.5%), the Fog Index of sentences
referencing SASB material topics is higher than the Fog Index of the rest of the
report; the average gap is +9.5 Fog points, with a Cohen's d of +1.76 corresponding
to a very large effect size. In 356 of 390 reports (91.3%), the Loughran-McDonald
tone of material content is less positive than the tone of non-material content; the
average gap is -0.27, with a Cohen's d of -1.43. Banks therefore systematically write
more obscurely and in more measured tone about their material risks than about the
remainder of their ESG narratives. The pattern is present in every year of the sample
and in both standalone and integrated reports. It is, however, a level effect that
operates near-universally across the industry rather than a differentiator across

banks: cross-bank variation in the within-document gap does not independently
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predict stock return volatility once the whole-document Fog and Tone measures are

included.

These findings are broadly consistent with information asymmetry theory: the linguistic
credibility of disclosure (tone) and its accessibility (readability) jointly shape investor
uncertainty, while substantive content as measured by topic coverage does not provide

additional explanatory power in the cross-section.

1.5 Contributions

This thesis makes five contributions to the literature.

Multi-dimensional quality measurement. Rather than relying on a single proxy, this
study constructs four theoretically motivated text-analytic metrics from the raw
content of 390 bank-year ESG reports (plus additional reports for unlisted banks
processed through the same pipeline but absent from the regression panel), enabling
a disaggregated assessment of the quality dimensions that matter for capital-market

outcomes.

SASB operationalisation. The thesis introduces a redesigned three-component
SASB coverage metric — combining keyword density, topical balance (HHI-based),
and proportional coverage — that goes beyond simple dictionary hit counts and is

suitable for cross-sectional regression analysis.

Global banking panel. A sample of 80 listed banks across five regions and five years,
with year and region fixed effects, represents one of the largest ESG text-analysis
datasets assembled for the banking sector. The 80 banks are drawn from the S&P
Dec 2024 Top 100 ranking, making the sample broadly representative of the global

commercial-banking industry.
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Impression management test. The study provides direct evidence on whether bank
managers use ESG reports strategically in response to financial performance. The
asymmetric pattern — obfuscation operates as predicted, tone inflation does not —
is itself a contribution and has direct relevance for the credibility and regulatory
design of sustainability disclosure. The thesis further shows that the tone effect is
performance-contingent: although weak performers do not on average inflate their
tone, the volatility-dampening association of positive tone is concentrated among
them (Tone x ROE interaction, beta = +0.717, p = 0.039), locating the tone channel
where impression-management incentives are strongest. The identification of these
effects is supported by a Mundlak/Hausman analysis that justifies the pooled
estimator and by one-year-lag specifications that distinguish the forward-looking

readability channel from the contemporaneous tone channel.

Documentation of selective obfuscation. The topic-conditioned analysis of
disclosure quality reported in Sections 5.1 and 5.5 documents, for the first time in a
global banking sample, a systematic and very large within-document obfuscation
and de-tonalisation of material content. In 99.5% of reports the Fog Index of material
sentences exceeds the Fog Index of non-material sentences by an average of 9.5 Fog
points; in 91.3% of reports the Loughran-McDonald tone of material content is less
positive than the tone of non-material content by an average of 0.27 units. Both gaps
are highly statistically significant and exhibit very large effect sizes (Cohen's d >
1.4). This finding has direct implications for sustainability disclosure regulation,
suggesting that quality standards targeted specifically at material-topic readability
may have greater regulatory leverage than uniform whole-document readability

requirements.

1.6 Structure

Chapter 2 reviews the relevant literature across five bodies of work: ESG disclosure and
capital markets, readability and financial communication, textual tone and sentiment

analysis, SASB and materiality, and banking-specific disclosure. Chapter 3 develops the
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theoretical framework and formally derives the three hypotheses. Chapter 4 describes the
sample construction, data sources, metric computation, and estimation strategy in detail.
Chapter 5 presents and interprets the empirical results. Chapter 6 discusses the findings,

acknowledges limitations, and identifies avenues for future research.
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2. Literature Review

2.1 ESG Disclosure and Capital Markets

The relationship between corporate disclosure and capital market outcomes has been a
central concern in financial economics for decades. The foundational insight — that
information asymmetry between managers and outside investors creates costs — was
formalised by Akerlof (1970) in the context of adverse selection, and extended to voluntary
disclosure by Grossman (1981) and Milgrom (1981), who showed that in equilibrium, firms
with favourable private information have incentives to disclose it. Spence (1973) provided
a broader signalling framework: voluntary actions, including disclosure, can credibly
convey quality when the cost of the signal is inversely related to the signaller's quality.
Applied to sustainability reporting, this framework predicts that high-quality, credible ESG
disclosures should reduce the information gap between banks and their investors, lowering

the uncertainty premia embedded in stock prices.

The empirical literature broadly supports a link between ESG disclosure and reduced market
uncertainty. Diamond and Verrecchia (1991) demonstrate theoretically that voluntary
disclosure reduces information asymmetry and improves market liquidity by attracting
informed trading. Subsequent empirical work has found that firms with greater voluntary
disclosure exhibit lower bid-ask spreads, lower cost of equity, and lower return volatility —
all consistent with reduced adverse selection (Leuz & Verrecchia, 2000; Healy & Palepu,
2001). In the ESG context, Friede, Busse & Bassen (2015) synthesise over 2,000 empirical
studies and report that approximately 90% find a non-negative relationship between ESG
measures and financial performance, with the majority finding a positive association. More
recently, Lins, Servaes & Tamayo (2017) document that high-CSR firms experienced
significantly better stock returns during the 2008—2009 financial crisis, attributing this to

the role of social capital in sustaining investor trust under conditions of extreme uncertainty.

However, this predominantly positive picture is complicated by a growing awareness that
ESG disclosure is not uniformly informative. Clarkson, Li, Richardson & Vasvari (2008)
show that voluntary environmental disclosures are driven partly by legitimacy-seeking
motives: firms with poor environmental performance disclose strategically to manage

external perceptions, creating a wedge between disclosure and underlying performance.
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Lyon and Maxwell (2011) review the greenwashing literature, documenting systematic
patterns of selective emphasis, misleading framing, and omission of adverse information in
corporate environmental communications. In the banking context, the concern is particularly
acute: banks can choose which aspects of their financed emissions, lending practices, or
governance structures to highlight, with limited mandatory verification. The implication is
that the market-dampening effect of ESG disclosure depends critically on whether that
disclosure is genuinely informative or strategically managed — a distinction that motivates

the quality-focused approach of the present study.

A key unresolved issue in the literature concerns the distinction between disclosure quantity
and quality. Studies using binary disclosure indicators or rating scores may capture the
decision to disclose rather than the value of what is disclosed. Marquis and Toffel (2014)
demonstrate that firms strategically emphasise positive aspects of their performance while
downplaying negatives, producing selective disclosures that do not fully reduce information
asymmetry. This suggests that simple disclosure scores — which reward breadth of
coverage but not depth or credibility — may be poor proxies for the quality attributes that

investors actually price.

2.2 Readability and Financial Markets

The linguistic accessibility of corporate communications has attracted growing attention in
accounting and finance. Gunning (1952) developed the Fog Index — a syllable-based
measure of text complexity — in the context of business writing. Li (2008) introduced this
measure to accounting research, demonstrating that the readability of annual reports
(measured by Fog Index) is negatively related to earnings quality and positively related to
the likelihood of earnings persistence: firms with more readable 10-Ks tend to have higher
future earnings, suggesting that opaque language may signal managerial uncertainty or
strategic obfuscation. Lehavy, Li & Merkley (201 1) extend this finding to analyst behaviour,
showing that firms with less readable annual reports attract greater analyst following —
presumably because complex disclosures require more processing by information

intermediaries.
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The obfuscation hypothesis — that managers deliberately increase textual complexity when
performance is poor — has received consistent empirical support. Courtis (1998) documents
negative correlations between firm profitability and the readability of annual report
narratives. Lo, Ramos & Rogo (2017) find that managers increase the linguistic complexity
of earnings communications specifically in periods of unexpected earnings declines,
consistent with deliberate obscuration of bad news. Bloomfield (2002) develops an
"incomplete revelation hypothesis" suggesting that markets do not fully impound
information that is costly to process, implying that investors may be less attentive to hard-

to-read disclosures and thus exhibit more uncertainty about the underlying fundamentals.

These findings have motivated a growing literature on the readability of sustainability
reports specifically. Melloni, Caglio & Perego (2017) analyse the readability of integrated
reports and find that firms with poorer performance produce less readable integrated reports,
consistent with the obfuscation hypothesis transposed to the ESG context. Caglio, Melloni
& Perego (2020) further show that the readability of integrated reports is positively
associated with reporting quality as assessed by the International Integrated Reporting
Council's framework. For the banking sector, where ESG reports are largely voluntary and
subject to little independent verification, the scope for strategic readability management may
be considerable. If investors perceive opaque ESG reports as concealing adverse
information, less readable disclosures should be associated with greater investor uncertainty

and thus higher volatility — the prediction embedded in H1.

Despite the rich annual-report literature, no published study to date has directly examined
the association between ESG report readability (rather than annual report readability) and
stock return volatility for a global banking sample. The unique characteristics of
sustainability reports — their voluntary nature, their explicit sustainability framing, their

lack of standardised structure until recently — make this an open empirical question.

2.3 Textual Tone and Sentiment Analysis

Parallel to the readability literature, a substantial body of work has developed computational
tools for analysing the linguistic tone of financial documents. Early sentiment analysis in

finance relied on general-purpose dictionaries such as the Harvard General Inquirer, but
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Loughran and McDonald (2011) demonstrated that word lists designed for general English
are poorly suited to financial contexts (see also El-Haj, Rayson, Walker, Young & Simaki,
2019, for a survey of subsequent developments in computational analysis of financial
discourse): common financial terms such as "liability," "tax," "loss," and "risk" are classified
as negative by general dictionaries but carry neutral or technical meanings in financial
discourse. Their purpose-built financial sentiment dictionary — hereafter the L-M
dictionary — has become the standard tool in accounting and finance text analysis, with
positive and negative word lists validated against financial document corpora; Loughran and

McDonald (2016) review the broader textual-analysis literature this work has spawned.

The L-M dictionary has been applied across a wide range of financial communications.
Loughran and McDonald (2011) show that their tone measure is significantly related to
annual report filing date returns and subsequent stock volatility. Price, Doran, Peterson and
Bliss (2012) apply sentiment analysis to earnings conference call transcripts and find that
managerial tone predicts earnings surprises beyond analyst consensus. Huang, Teoh &
Zheng (2014) document that optimistic tone in MD&A sections predicts future stock
returns, with more optimistic-toned disclosures followed by weaker subsequent
performance — consistent with strategic over-optimism when performance is about to

deteriorate.

In the ESG context, the tone question takes on particular significance. ESG reports are
structurally oriented toward positive framing — they celebrate achievements, announce
targets, and position the firm as a responsible corporate citizen. The mean L-M Tone in our
sample is 0.317, indicating that positive words outnumber negative words by approximately
three to one. The question is whether this positivity is uniformly uninformative, or whether
cross-sectional variation in tone conveys genuine signals about underlying ESG
performance quality. Drempetic, Klein & Zwergel (2020) examine ESG report language and
find that firms with stronger ESG performance use more specific and less hedged language
— tentatively suggesting that tone variation is at least partly informative about underlying

quality.

For the present study, the key theoretical tension is whether more positive tone in bank ESG
reports is associated with lower volatility (credible signalling of good ESG performance) or

higher volatility (credibility loss from uniformly positive framing that investors discount).
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The direction of this effect is ultimately an empirical question; the sign of the tone

coefficient in the regression is interpretively important and is discussed in Chapter 6.

2.4 SASB, Materiality, and Sector-Specific Disclosure

A critical development in the sustainability accounting literature has been the emergence of
industry-specific materiality standards. Departing from earlier frameworks that prescribed
uniform disclosure across all sectors, the Sustainability Accounting Standards Board
(SASB) developed industry-specific standards that identify which ESG topics are likely to
be financially material for each sector — based on evidence of their relevance to financial
condition and operating performance. The Commercial Banking standard identifies six
material topics (Sustainability Accounting Standards Board, 2023): (1) Data Security, (2)
Financial Inclusion and Capacity Building, (3) Incorporation of ESG Factors in Credit
Analysis, (4) Financed Emissions and Climate Risk, (5) Business Ethics, and (6) Systemic
Risk Management.

The empirical significance of this materiality approach was demonstrated by Khan,
Serafeim & Yoon (2016) in their landmark study. Constructing firm-level measures of
performance on SASB-defined material versus immaterial ESG issues, they find that
material ESG performance is positively and significantly associated with future abnormal
stock returns, while immaterial ESG performance has no such association. This result has
important implications for disclosure quality research: if investors price material ESG
performance, they may similarly attend more closely to material ESG disclosure, treating it
as a more credible and relevant signal than broad-based ESG language. This is the

materiality premium hypothesis (H3) in the present study.

To our knowledge, no prior study has tested whether the coverage of SASB material topics
in sustainability reports — as distinct from performance on those topics — differentially
predicts stock return volatility relative to general ESG vocabulary coverage. The challenge
is partly methodological: existing approaches typically measure disclosure quality through
third-party ratings or binary topic coverage checklists, neither of which captures the density

and balance of material topic discussion within report text. This thesis addresses the gap by
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constructing a three-component SASB metric from raw report text, as described in Chapter

4.

It is worth noting that the six SASB material topics for commercial banking reflect the
sector's specific systemic importance. Financed emissions recognise that banks' primary
climate exposure is indirect — through the carbon profile of their lending books — rather
than through their own operations. Systemic risk management reflects regulators' and
investors' concern about banks' contributions to financial system fragility. These topics are
not adequately captured by generic ESG frameworks, reinforcing the case for a sector-

specific analysis.

2.5 Disclosure in Banking: Regulatory and Empirical Context

Banking is a distinctive setting for disclosure research because information asymmetry is
exceptionally severe, the consequences of disclosure failures are potentially systemic, and
the regulatory framework is unusually dense. Flannery and Thakor (2006) review the
theoretical and empirical literature on bank transparency, emphasising that market discipline
— the mechanism through which creditors and shareholders monitor banks — requires
credible and timely information. Pillar 3 of the Basel III framework mandates quantitative
disclosures of risk exposures precisely to enable this discipline; the implicit assumption is

that disclosure reduces uncertainty and constrains risk-taking through market pressure.

The empirical literature on bank transparency and stock market outcomes provides the
closest precedents for the present study. Nier and Baumann (2006) document that higher
Pillar 3 disclosure quality is associated with lower risk-taking among international banks,
consistent with disclosure reducing moral hazard. Morgan (2002) shows that credit rating
agencies disagree more about bank bond ratings than about ratings for non-financial firms,
reflecting the intrinsic opacity of bank balance sheets. This suggests that incremental
information from voluntary disclosures — including ESG reports — may be especially
valuable in the banking context, where mandatory financial disclosures leave substantial

residual uncertainty.
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The COVID-19 pandemic provides an important temporal context for the present sample.
Duan, Li & Xue (2022) and related studies document sharp increases in bank stock return
volatility in 2020 associated with uncertainty about loan book quality, economic disruption,
and liquidity conditions. Year fixed effects in our regression models absorb this common
shock, but the 2020 observations represent a period in which the informational value of
disclosure may have been particularly salient — investors faced exceptional uncertainty,
and any credible communication about a bank's resilience and risk management practices

could plausibly have been priced.

The CSRD and ISSB developments in 2023-2024 also deserve attention as a structural shift
in the reporting landscape. The CSRD mandates assured sustainability disclosure for large
EU companies under the European Sustainability Reporting Standards (ESRS), moving
ESG communication from voluntary to regulated territory for European banks in the sample.
Year fixed effects partially absorb this shock, but the 2023—-2024 observations for European
banks involve a qualitatively different reporting regime from earlier years — a heterogeneity

we acknowledge in the robustness discussion.
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3. Theoretical Framework and Hypotheses

3.1 Conceptual Framework and Hypotheses

The theoretical architecture of this thesis rests on three interconnected foundations:
information asymmetry theory, signalling theory, and the obfuscation (or impression
management) hypothesis. Together, these frameworks generate predictions about both the
market consequences of ESG disclosure quality (H1 and H3) and the strategic incentives

that shape it (H2).

3.1.1 Information Asymmetry and Volatility

In financial markets, stock return volatility is a function of two distinct sources of
uncertainty: genuine fundamental uncertainty about a firm's future cash flows, and
information-based uncertainty arising from heterogeneous investor beliefs about current
fundamentals. Whereas the former cannot be reduced by disclosure, the latter can. The
Diamond-Verrecchia (1991) model formalises this distinction: voluntary disclosure reduces
the adverse selection component of the bid-ask spread by narrowing the information
advantage of informed traders, improving liquidity and reducing the return volatility

attributable to information asymmetry.

Applied to sustainability reporting, this framework predicts that ESG disclosure quality
should matter independently of the underlying quality of a bank's ESG performance. Even
if two banks have identical underlying sustainability profiles, the bank whose ESG report is
more readable, more tonally measured, and more complete in its coverage of material topics
will leave investors with less residual uncertainty. Put differently, high-quality disclosure
converts latent information into actionable knowledge more efficiently, compressing the

dispersion of investor beliefs and thus dampening return volatility.

This channel implies a specific relationship: the quality attributes of disclosure — not
merely the fact of disclosure — should predict volatility. A bank that discloses prolifically
but obscurely (high Fog, generic ESG vocabulary, surface-level SASB coverage) provides
less genuine information reduction than one that discloses concisely, clearly, and on the

topics that matter most to investors. Figure 3.1 below summarises the proposed causal chain.
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Figure 3.1: Conceptual Model
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3.1.2 Signalling Theory and Credibility

Spence's (1973) signalling framework introduces an important qualification: for a disclosure
signal to be credible, it must be costly to imitate. If high-quality disclosure — readable,
materially complete, tonally measured — can be produced by any bank regardless of its
underlying ESG performance, it loses its informational value. Several mechanisms may
preserve credibility in practice. Readable, specific disclosures are easier for analysts and
civil society organisations to scrutinise and challenge; banks making specific, quantified
commitments face reputational costs if they fall short. The tone finding in our data — that
more positive tone is associated with lower volatility — may reflect either genuine
signalling (banks with good performance are confident enough to use positive language) or
a market convention in which investors attend to the presence of negative or cautious

language as the primary signal of underlying problems.

3.1.3 Obfuscation and Impression Management Hypotheses

A complementary literature in management accounting proposes that disclosure style is not
merely a passive reflection of underlying performance but an active managerial choice. The
obfuscation hypothesis (Courtis, 1998; Lo et al., 2017) posits that managers strategically
deploy linguistic complexity to reduce the accessibility of adverse information: when
performance is poor, opaque text slows the processing of bad news. The impression
management hypothesis (Clatworthy & Jones, 2003; Brennan, Guillamon-Saorin & Pierce,
2009) extends this: managers use the full stylistic repertoire — tone, emphasis, narrative

sequence, graphic design — to shape the impressions formed by report readers.
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In the ESG context, impression management takes on particular relevance because
sustainability reports are overwhelmingly voluntary, narratively structured, and relatively
free of mandatory quantitative constraints. Unlike financial statements, which are anchored
to audited numbers, ESG reports offer wide latitude for narrative framing. A bank facing
regulatory scrutiny over its lending practices may emphasise its financial inclusion
initiatives; one with poor climate performance may foreground governance improvements.
This strategic dimension implies that the relationship between financial performance and
disclosure quality may itself be endogenous: disclosure style is partly a function of what the

bank wishes to communicate, not only of its underlying performance.

3.2 Hypothesis Development

3.2.1 H1: Disclosure Quality and Stock Return Volatility
The information asymmetry framework implies that higher-quality ESG disclosure reduces
the component of stock return volatility attributable to investor uncertainty. Each of the four

quality metrics captures a distinct mechanism through which this reduction operates.

Readability. A less readable report — higher Fog Index — increases the processing cost of
information extraction for investors. Under Bloomfield's (2002) incomplete revelation
hypothesis, information that is difficult to process is less fully incorporated into prices,
leaving greater residual uncertainty. Furthermore, less readable disclosures may signal
managerial uncertainty or strategic obfuscation, compounding investor uncertainty. We

therefore predict:

Hla: The Fog Index is positively associated with stock return volatility (less readable

reports — higher volatility).

Linguistic Tone. The relationship between tone and volatility is theoretically ambiguous.
On one hand, sustained positive sentiment in ESG reports may reflect genuine good
performance and credible optimism, narrowing the distribution of investor assessments. On
the other hand, uniformly high positive tone may be discounted as boosterism, increasing
rather than decreasing uncertainty. The net empirical prediction depends on whether the

signalling or credibility-loss channel dominates. Given the evidence in Loughran and
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McDonald (2011) that tone is informative in financial texts, we hypothesise a negative

association:

H1b: L-M Tone is negatively associated with stock return volatility (more positive tone —

lower volatility), conditional on the credibility of the signal.

ESG Vocabulary Density and SASB Coverage. Greater ESG content density — more
sustainability-relevant language relative to total report length — signals substantive
engagement with non-financial topics. SASB material topic coverage goes further by
capturing the depth of discussion on the specific topics identified as financially relevant for
commercial banking. Both metrics should reduce investor uncertainty about a bank's non-
financial risk profile, though we expect SASB coverage to have a stronger effect if investors

attend preferentially to material topics:

Hle: ESG vocabulary density and SASB material topic coverage are negatively associated

with stock return volatility.

Taken together:

H1 (overall): Higher ESG disclosure quality — operationalised as lower Fog Index, more
positive L-M Tone, greater ESG vocabulary density, and greater SASB material topic
coverage — is associated with lower annualised stock return volatility, controlling for bank

size, financial performance, systematic risk, report type, and time and region fixed effects.

3.2.2 H2: Impression Management
The impression management hypothesis predicts that financially weaker banks will
strategically alter the style of their ESG reports to manage external perceptions. Two

mechanisms are theorised:

Obfuscation through readability. When return on equity is low, banks may increase report
complexity to slow the processing of adverse performance signals, reducing the probability
that sophisticated readers reach conclusions unfavourable to management. This implies a
negative relationship between ROE and Fog Index: lower financial performance — higher

Fog.
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Positive tone inflation. Alternatively, weaker performers may rely on aspirational language
and positively framed narratives to offset negative signals from financial results. This
implies a negative relationship between ROE and L-M Tone: lower ROE — more positive
tone. Note that this mechanism runs counter to the signalling prediction in H1b — if positive
tone in poorer-performing banks reflects strategic inflation rather than genuine confidence,
the tone signal is contaminated, potentially explaining why the overall tone effect on

volatility is not stronger.

H2: Banks with lower return on equity produce ESG reports with higher Fog Index scores
and more positive L-M Tone, consistent with linguistic obfuscation and strategic positive

framing when financial performance is weak.

3.2.3 H3: The Materiality Premium

Khan, Serafeim & Yoon (2016) establish that performance on SASB material issues is
priced by markets while performance on immaterial issues is not. By analogy, if investors
attend selectively to material ESG disclosures, then a model of stock return volatility
including SASB material topic coverage should fit the data better than one relying solely on

generic ESG vocabulary density — the materiality premium hypothesis.

Formally, let Model A specify volatility as a function of ESG vocabulary density (plus
controls) and Model B specify it as a function of SASB density (plus controls). H3 predicts
that Model B achieves higher R? than Model A, and that the standardised coefficient on
SASB density exceeds that on ESG density in Model A, reflecting investors' preferential

attention to sector-relevant material content.

H3: ESG report coverage of SASB-defined material commercial banking topics explains a
greater proportion of variance in stock return volatility than generic ESG vocabulary
density, reflecting a materiality premium in the informational value of sustainability

disclosure.
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3.3 Identification Strategy and Scope

Several identification challenges are acknowledged. First, the relationship between
disclosure quality and volatility may be partly reverse causal: banks with lower fundamental
volatility may be more confident in the quality of their disclosures, or may have fewer
adverse events to hide. This threat is partially mitigated by the inclusion of beta (a forward-
looking measure of systematic risk) and market capitalisation as controls, and by the
robustness check excluding the COVID year 2020 when volatility was predominantly
exogenously determined. Full causal identification would require an instrument or a natural

experiment — an avenue for future work.

Second, the panel structure raises concerns about serial correlation in bank-level residuals.
All models cluster standard errors at the bank level and include year fixed effects to absorb
common time shocks. Region fixed effects account for systematic regulatory and cultural
differences in disclosure practices. The combination of cross-sectional richness (80 banks,
five regions) and temporal variation (five years, including a structural break in 2020)

provides reasonable identification power for cross-sectional quality effects.
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4. Data & Methodology
4.1 Sample Construction

4.1.1 Universe and Inclusion Criteria

The sample is drawn from the S&P Global Top 100 Banks by Total Assets ranking
(December 2024 edition), filtered to the universe of banks for which usable English-
language sustainability reports are available across the 2020-2024 window. The initial

universe of 100 banks is filtered as follows.

Excluded — no English report: banks publishing sustainability reports only in local
languages without an English translation for the relevant year (e.g., RBI 2023 German-

only).

Excluded — no standalone ESG/sustainability report: banks producing only annual reports
with no dedicated sustainability content meeting a minimum word-count threshold (e.g.,

ING Group).

Excluded — insufficient coverage: fewer than three usable report-years in the 2020-2024
window (e.g., NJCB: one year only; Nationwide Building Society: only two years of

dedicated ESG/sustainability reports).

Excluded — sanctions and data-integrity concerns: VIB Bank, Sberbank (Russia — post-

2022 sanctions limit reliable financial data).

The final analytical sample comprises listed commercial banks across five regions (Asia-
Pacific, Europe, North America, Latin America, Middle East), yielding the bank-year
observations reported in Chapter 5 after merging ESG metrics with financial-market data.
A small number of unlisted cooperative and state-owned institutions for which stock-market

data is unavailable (BPCE, La Banque Postale, Raiffeisen Switzerland, Crédit Mutuel,
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Norinchukin, Rabobank, DZ Bank, LBBW) appear in the ESG-text pipeline but cannot enter
the regression panel because the dependent variable (annualised stock return volatility)

cannot be computed.

4.1.2 Report Classification

Each bank-year observation is classified into one of three report types:

Type Code Description

Standalone 0 Dedicated non-financial
ESG/CSR/Sustainability report

Integrated 1 Annual report with

embedded sustainability
content (IIRC-aligned or
CSRD)

Annual report only 3 Excluded from main
sample

A report type dummy (0 = Standalone, 1 = Integrated) is included as a control variable in
all models, as integrated reports may differ systematically in structure and length from
standalone ESG reports.

4.1.3 Sample Period

The 20202024 window captures: the COVID-19 shock (2020, elevated volatility baseline);
the post-pandemic recovery (2021-2022); the CSRD transition period (2023-2024,
increasing regulatory pressure on European banks). Year fixed effects absorb these common

shocks.

4.2 ESG Report Data Collection

PDF reports were sourced directly from each bank's investor relations or sustainability
webpage. Files were standardised using CamelCase folder naming (e.g. JPMChase,

BankComms). Text extraction proceeded through a four-stage pipeline:
Standard extraction (PyMuPDF): used for digitally-created PDFs with intact text layers.

Encoding-corrected extraction: applied to PDFs with corrupted font encoding (e.g.

BankComms 2020).
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Forced OCR (Tesseract 5.0): applied to image-based PDFs (e.g. ChinaEverbrightBank
2020, IndustrialBank 2021).

Language filtering: English-language text identification using word-level frequency
matching against English and target-language indicator word lists; non-English text

excluded.

Clean word counts range from approximately 4,000 to 661,000 words per report.

4.3 Disclosure Quality Metrics

4.3.1 Fog Index

The Gunning Fog Index measures text readability as a proxy for disclosure complexity:

total words complex words
Fog = 0.4 X (— + )
sentences total words

where complex words are words with three or more syllables (excluding proper nouns,
compound words, and common suffixes). Higher Fog scores indicate less readable text. A
score of 17 corresponds to college-level reading; most ESG reports in the sample fall in the

18-25 range.

H1 prediction: Higher Fog (less readable) — higher volatility.

4.3.2 L-M Sentiment tone
Using the Loughran-McDonald (2011) financial sentiment dictionary, the net tone of each

report is computed as:

Positive words — Negative words

Tone =
Total classified words

The L-M dictionary is preferred over general-purpose sentiment lexicons (e.g. Harvard
General Inquirer) because it was validated specifically on financial texts, avoiding
misclassification of financial-domain words (e.g. "liability", "tax" — negative in general but

neutral in finance).
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H1 prediction: More positive tone (higher Tone) — ambiguous; credibility loss from over-
optimism may increase uncertainty. Expected negative coefficient if investors discount

overly positive reports.

4.3.3 ESG Vocabulary Density
The proportion of total clean words matching the Baier et al. (2020) ESG Banking

Dictionary — a domain-specific lexicon of ESG-related terms for the banking sector:

) ESG dictionary matches
ESG Density = x 100
total clean words

This measures the concentration of sustainability-related content.

4.3.4 SASB Material Topic Coverage

A three-component metric capturing the breadth, balance, and depth of coverage across the
six SASB Commercial Banking material topics (Sustainability Accounting Standards
Board, 2023; full keyword dictionary in Appendix B): (1) Data Security, (2) Financial
Inclusion, (3) ESG Incorporation in Credit Analysis, (4) Financed Emissions, (5) Business

Ethics, (6) Systemic Risk Management.

SASB Density (depth):

] weighted SASB keyword hits
SASB Density = total clean words * 100

SASB HHI Balance (evenness):

6
HHI Balance = 1 — Zslz

i=1
where s? is topic i's share of total SASB hits. Higher values indicate more even coverage

across all six topics.
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SASB Proportional Coverage (breadth):

topics addressed

Proportional Coverage = - X 100
total topics

In the main regressions, SASB Density and HHI Balance enter jointly; Proportional
Coverage is used in robustness checks. Due to high collinearity (r = 0.86) between SASB

Density and ESG Density, they are entered in separate model specifications.

4.4 Financial and Market Data

4.4.1 Dependent Variable: Annualised Stock Return Volatility
Collected via yfinance (Python). For each bank-year, annualised volatility is computed

from daily log returns:

o =SD(InR;) X V252

for the calendar year corresponding to the ESG report. Non-trading days are excluded; a
minimum of 200 daily observations per year is required. Volatility is winsorised at the st

and 99th percentiles to reduce outlier influence.

4.4.2 Control Variables

Variable Source Notes
Log Market Cap Third-party financial database; Year-varying year-end USD
FX-converted to USD market cap; year-end FX

conversion to USD applied
where the bank's listing currency

is not the US dollar.
Return on Equity (ROE) Annual reports (manual Year-varying for all 80 listed
collection) banks across 2020-2024; defined

as net income divided by year-
end total stockholders' equity.
Beta Computed (yfinance daily Year-varying; OLS slope of bank
returns vs MSCI ACWI ETF) daily log returns on iShares
MSCI ACWI daily log returns,
>100 overlapping trading days

per year.
Report Type Dummy ESG Bank Tracker 0 = Standalone, 1 = Integrated
Log Word Count Computed from clean text Controls for report length
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Log Total Assets S&P Global / annual reports Year-varying USD billions;
sourced from each bank's audited
primary financial statements at
year-end, with year-end FX
conversion to USD where source
currency is not the US dollar.
Tier 1 ratio Pillar 3 reports / annual reports The fully-loaded ratio is used
where disclosed, the transitional
ratio where the fully-loaded
figure is unavailable (held
consistent per bank across years),
and the standardised-approach
ratio for US banks.

The regressions include five bank-year control variables in addition to the fixed effects.
Three are year-varying financial controls described in Section 4.4.4: log market
capitalisation (bank size), market beta (systematic risk) and return on equity (operating
performance). The fourth is the Tier 1 capital ratio, introduced here as a solvency control.
The fifth is the report-level integrated-report dummy defined in Section 4.1.2, accompanied

by log word count as a report-length control.

The Tier 1 capital ratio is the ratio of a bank's Tier 1 (going-concern) regulatory capital to
its risk-weighted assets, and is the supervisory measure of loss-absorbing capital strength
under the Basel III framework. It is included because capital adequacy captures a dimension
of bank risk that is conceptually distinct from market beta (systematic risk), ROE
(profitability) and market capitalisation (size): a better-capitalised bank has a larger buffer
against losses and, all else equal, should display lower equity-return volatility. The fully-
loaded (Basel III end-state) ratio is used wherever it is disclosed; for the small number of
banks that report only the transitional (phased-in) ratio, that measure is used consistently
across all five years, and for US banks the standardised-approach ratio is used throughout,
because the advanced-approach figure is not reported for every bank-year. Values are hand-
collected from primary Pillar 3 reports and audited annual disclosures and entered as
decimals; for banks whose fiscal year ends 31 March (the Japanese banks and HDFC Bank)
the ratio is taken at the corresponding fiscal year-end, consistent with the dating convention
applied to total assets and market capitalisation. Coverage is complete for all 80 panel banks

across 2020-2024.
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4.4.3 Total Assets (Bank Size)

Total assets are expressed in USD billions throughout the panel and sourced from each
bank's audited primary financial statements at year-end, converted to USD at the year-end
reference rate from the ECB, HKMA and Bloomberg in the relevant currency (EUR, GBP,
CHF, JPY, KRW, CNY, HKD, INR, AED, QAR, AUD, CAD, BRL, DKK, SEK, SGD).
For banks whose fiscal year ends 31 March (notably Mizuho Financial Group), the
corresponding March year-end balance-sheet figure and 31 March exchange rate are used;
for all other banks the figures and rates are taken at 31 December. The S&P Global Top 100
Banks ranking is used solely to define the eligible bank universe for sampling purposes and
not as a source of accounting values; this avoids the pro-forma M&A adjustments that S&P
applies to certain bank-years and ensures that the size control entering the regression reflects
each bank's balance sheet as reported and as priced by the market in the corresponding year.
The most consequential single-bank application of this policy is UBS 2022: the S&P 2022
ranking lists UBS at USD 1,679 billion on a pro-forma basis that incorporates the Credit
Suisse acquisition (announced March 2023, completed June 2023). The panel uses UBS's
reported year-end 2022 total assets of approximately USD 1,104 billion, which is the figure
investors observed at the time and which is consistent with the rest of the variable set drawn

directly from each bank's own financial statements.

4.4.4 Limitations of Financial Controls

All three primary financial controls — market capitalisation, beta and return on equity —
are constructed as fully year-varying variables for the 80 listed banks in the regression
sample. Market capitalisation is computed at year-end as the product of year-end shares
outstanding and the year-end closing price, converted to USD at the corresponding year-end
reference rate where the bank's listing currency is not the US dollar. Beta is computed year-
by-year as the slope coefficient from regressing each bank's daily log returns on daily log
returns of the iShares MSCI ACWI ETF for the corresponding calendar year, with a
minimum of 100 overlapping trading days per year. Return on equity is sourced bank-by-
bank from each bank's published audited annual reports across all five years 2020-2024 and
is defined throughout as net income divided by year-end total stockholders' equity (the
standard textbook ROE), regardless of which equity sub-aggregate any particular bank may

emphasise in its own reporting. A fourth control, the Tier 1 capital ratio (Section 4.4.2), is
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added in the augmented specification (Model 1b+T1) as a year-varying measure of
regulatory capital strength. This control set strengthens the identification of within-bank
effects relative to specifications using static snapshots; nevertheless, the short five-year
panel still has limited power for bank fixed-effects estimation, a limitation that is examined
formally in Section 5.5 through a Mundlak (1978) correlated-random-effects decomposition

and a regression-based Hausman test rather than asserted informally.

4.5 Regression Models

4.5.1 Baseline Model (H1)

Volatility; . = & + Birog;, + Bztone;,  Basase\ pensity,, T Banri, + ¥ Xie + 8¢ + A4 + &5

where i indexes banks, t indexes years (2020-2024), the control vector enters with year fixed
effects (Asia-Pacific and 2020 omitted) and region fixed effects, and standard errors are

clustered at the bank level to account for within-bank serial correlation.
Model specifications:

1. Model 1a: Fog + Tone + ESG Density + SASB HHI (with ROE and Beta controls)

2. Model 1b: Fog + Tone + SASB Density + SASB HHI (with ROE and Beta controls)

3. Model 1b+T1: Model 1b augmented with the Tier 1 capital ratio (the augmented full
specification; base for the Section 5.5/ 5.3 extensions)

4. Model 1c: Model 1b without ROE/Beta (the disclosure-quality-only specification, full
sample, N=390; the preferred cross-sectional test of H1)

5. Model 1d: Individual IV regressions (one metric at a time)

6. Model le: SASB Proportional Coverage (alternative SASB metric)

The specifications form a ladder of increasing control richness: Model 1c¢ isolates the cross-
sectional disclosure-quality association; Model 1b adds year-varying operating performance
(ROE) and systematic risk (beta); and Model 1b+T1 adds the Tier 1 capital ratio. "The full
specification" refers to Model 1b+T1 throughout; Model 1b denotes the full-control model
without the capital ratio. The purpose of the ladder is to show that the disclosure-quality
coefficients are stable as the financial-control set is progressively enriched, rather than to

treat any single richer model as superseding the preferred cross-sectional test in Model 1c.
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4.5.2 Impression Management Model (H2)
Quality Metric;; = a + fROE; s + ¥Z;; + 6 + A, + &;¢

where the dependent variable is each disclosure quality metric in turn (Fog, Tone, SASB
Density, |Tone|), and ROE is the key independent variable. A negative coefficient on ROE

in the Fog equation (lower performance — higher Fog) would support H2.

4.5.3 Materiality Premium Model (H3)

Estimated by comparing the R? of two nested models:
. Model A: Fog + Tone + ESG Density (generic)
. Model B: Fog + Tone + SASB Density (material)

If H3 holds, Model B should produce systematically higher R* and a larger standardised
coefficient on SASB Density vs. ESG Density in Model A.

4.5.4 Robustness Checks

Check Description

R1 Exclude 2020 (COVID shock year)

R2 Flesch-Kincaid Grade instead of Fog Index

R3 Standalone reports only (exclude Integrated)

R4 Asia-Pacific subsample

R5 Add log(Total Assets) as bank size control (N=390)

RE/FE Random and entity fixed effects (bank FE,
clustered SE)

Robustness is examined along four dimensions. First, conventional sample- and
specification-robustness checks address the 2020 COVID-shock baseline (R1), the choice
of readability index (R2), the heterogeneity between standalone and integrated reports (R3),
regional weighting (R4), the omission of an explicit bank-size control (R5) and the addition
of the Tier 1 capital ratio (R6), together with the topic-conditioned reformulation reported

in Tables 8 and 9. Second, the robustness of the main results to alternative residual error
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structures is examined via Beck-Katz panel-corrected standard errors and feasible GLS
estimators (Table 7). Third, the choice between pooled OLS and bank fixed effects is settled
formally with a Mundlak correlated-random-effects decomposition and a regression-based
Hausman test (Table 10), and the temporal ordering of the disclosure-volatility relationship
is examined by re-estimating the model on one-year-lagged disclosure measures (Table 11).
Fourth, whether the tone effect is contingent on bank performance is tested with a Tone x
ROE interaction (Table 4B), reported in Section 5.3 because it bears directly on the

impression-management interpretation.

Undergraduate Thesis / Postgraduate Dissertation 32



HELLENIC Dimitrios Nektarios Alexandridis, Material Disclosure Quality

Sﬁf\rfERsm and Stock Return Volatility: Evidence from Global Banking

5. Results

5.1 Descriptive Statistics

The final analytical sample comprises 390 bank-year observations covering 80 listed
commercial banks over the period 2020 to 2024. The cross-sectional distribution across
regions is: Asia-Pacific 38 banks, Europe 20 banks, North America 17 banks, Latin America
3 banks, Middle East 2 banks. The year distribution is balanced — 76 to 80 banks per year.
Standalone ESG, CSR and sustainability reports account for 285 of the 390 report-type
observations (73.1%); the remaining 105 are integrated annual reports with embedded

sustainability content.

Table 1 reports the summary statistics for the dependent variable, the four disclosure-quality
metrics, the financial controls and the report-length control. The dependent variable,
annualised stock return volatility, has a mean of 29.5% with a standard deviation of 11.4%,
ranging from 12.9% at the first winsorised percentile to 63.9% at the ninety-ninth. This
dispersion reflects three sources of cross-sectional and time-series variation: the structural
difference between developed-market and emerging-market banking stocks, the elevated
baseline of 2020 (the only year in which the post-winsorisation mean exceeds 0.40), and the
substantial idiosyncratic variation attributable to bank-specific events such as regulatory
penalties, supervisory interventions and the consumer-credit stress at the height of the 2020

COVID shock.

Table 1: Descriptive Statistics

Variable N Mean Std. Min P25 Median P75 Max
Dev.
Stock Return Volatility 390 0.2952 0.1136 0.1287 0.2161 0.2710 0.3436 0.6394
Fog Index 390 21.7612 | 19212 | 17.8576 | 20.5066 | 21.4835 | 22.7357 | 27.9733
L-M Tone 390 0.3139 0.1988 | —0.1286 | 0.1902 0.3455 0.4612 0.6946
ESG Vocabulary Density 390 7.0563 1.9494 2.3421 5.5705 7.1848 8.5527 11.1020
(%)
SASB Density (%) 390 2.4959 0.8958 0.9614 1.7816 2.4498 3.1426 4.9604
SASB HHI Balance 390 0.8860 0.0927 0.5335 0.8600 0.9142 0.9482 0.9801
SASB Proportional 390 86.20 18.07 16.67 83.33 100.00 100.00 100.00
Coverage (%)
Log Market Cap 390 24.5011 0.8730 | 22.7730 | 23.8977 | 24.4951 | 24.9705 | 26.8737
Return on Equity 390 0.1038 0.0438 | —0.0262 | 0.0803 0.1011 0.1300 0.2074
Beta 390 0.5386 0.4065 | —0.0976 | 0.2017 0.4638 0.8119 1.5262
Tier 1 Capital Ratio 390 0.1479 0.0262 0.0978 0.1320 0.1480 0.1640 0.2199
Integrated Report 390 0.2692 0.4441 0.0000 0.0000 0.0000 1.0000 1.0000
(dummy)
Log Word Count 390 10.9615 | 0.8014 9.2431 10.4168 | 10.8316 | 11.4141 | 12.9682
Word Count 390 84,099 92,875 4,035 33,417 50,597 90,599 | 660,979
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Notes: Sample consists of 80 listed commercial banks, 2020-2024 (N = 390 bank-year observations). All continuous
variables winsorised at the 1st and 99th percentiles. ROE for AgriCultural Bank of China, JPMorgan Chase, Goldman
Sachs and Bank of New York Mellon is recalculated as net income divided by year-end total stockholders' equity rather
than the common or tangible equity figures reported by third-party data providers. Total assets are sourced directly from
primary annual reports with year-end currency conversion to USD, replacing pro-forma S&P-ranking values for eight
banks. The Capital One 2020 ESG report is dropped from the regression panel as a combined 2019-2020 disclosure
straddling the sampling window. Tier 1 Capital Ratio is the bank's fully-loaded Tier 1 capital ratio, sourced from primary
Pillar 3 and annual-report disclosures and expressed as a decimal.

The mean Fog Index is 21.76 with a standard deviation of 1.92, placing the average ESG
report at roughly early-college reading difficulty. The interquartile range of 20.51 to 22.74
indicates that ESG-report readability is relatively narrowly distributed within the sample,
while the tails extend from clearly accessible reports (Fog < 18) to text approaching
graduate-level complexity (Fog > 27). Mean L-M Tone is 0.314, indicating that across the
sample positive financial-sentiment words outnumber negative ones by approximately two
to one — consistent with the documented tendency of ESG reports to adopt aspirational
rather than risk-disclosure-oriented framing. Tone exhibits considerable cross-sectional
variation (SD = 0.199; range —0.129 to 0.695 after winsorisation), with the lower tail
occupied by reports that engage more candidly with adverse outcomes — regulatory
enforcement actions, climate-related credit losses, litigation exposures and, in the case of
Société Générale's 2024 Universal Registration Document, the absorption of an annual-

report editorial register that produces a markedly negative net positive sentiment.

ESG vocabulary density (mean 7.06%, SD 1.95%) is substantially higher than SASB
material-topic density (mean 2.50%, SD 0.90%), confirming that even in heavily
sustainability-themed reports the proportion of text devoted specifically to the six SASB
Commercial Banking material topics is comparatively modest. SASB HHI Balance — a
measure of how evenly coverage is distributed across the six topics — has a mean of 0.886
(maximum 0.980), implying that the typical bank covers all six topics with substantial
residual variation across institutions. SASB Proportional Coverage averages 86.2%,
meaning the typical bank addresses approximately five of the six material topics, with a
median of 100% (full coverage). These three SASB components capture distinct dimensions
of disclosure: density measures depth, HHI Balance measures evenness, and Proportional

Coverage measures breadth.

The financial controls span a wide range. Log market capitalisation, constructed from year-
end USD market caps collected from primary annual reports and third-party financial

databases, has a mean of 24.50 with a standard deviation of 0.87, corresponding to a USD

Undergraduate Thesis / Postgraduate Dissertation 34



OPEN

HELLENIC Dimitrios Nektarios Alexandridis, Material Disclosure Quality
UNIVERSITY and Stock Return Volatility: Evidence from Global Banking

market cap range of approximately USD 8§ billion to USD 480 billion. Return on equity,
constructed as a fully year-varying variable for all 80 banks in the sample and corrected on
a bank-by-bank basis where source data reported return on common or tangible equity rather
than total-equity ROE, has a mean of 10.38% with a standard deviation of 4.38%, ranging
from —2.6% at the first winsorised percentile to 20.7% at the ninety-ninth. The dispersion
captures both genuine cross-bank heterogeneity (state-supported Chinese banks at the lower
end of profitability, Latin American and Italian banks at the upper end) and time-series
fluctuation associated with the 2020 COVID shock and the subsequent recovery. Beta is
also constructed as a fully year-varying variable, computed as the slope coefficient from
regressions of each bank's daily log returns on daily log returns of the iShares MSCI ACWI
ETF for the corresponding calendar year. The sample mean is 0.54 with a standard deviation
0f 0.41, range —0.10 to 1.53 (winsorised); beta values are highest in 2020 reflecting elevated
systematic risk during the COVID shock.

The Tier 1 capital ratio, included as a solvency control in the augmented specification, has
a sample mean of 14.8% with a standard deviation of 2.6 percentage points and ranges from
approximately 9.8% to 22.0% after winsorisation. The modest cross-sectional dispersion
reflects the composition of the sample — large, well-capitalised institutions operating under
broadly comparable Basel III minimum requirements — and foreshadows the limited
marginal explanatory power of the capital ratio once market risk and profitability are

controlled for (Section 5.2).

Table 2 reports the bivariate correlation matrix. All four disclosure-quality metrics exhibit
weak negative pairwise correlations with annualised volatility: Fog (r = —0.13), L-M Tone
(r=-0.14), ESG Density (r =—0.12) and SASB Density (r = —0.14). The Tone correlation
is meaningfully stronger in the final sample than in earlier iterations of this study, an early
indication of the strengthening of the H1b finding documented in Section 5.2. Second, ESG
Density and SASB Density are very strongly correlated (r = 0.854), confirming the
collinearity concern flagged in the methodology; this correlation underpins the decision to
enter these two variables in separate model specifications and is central to the failure of the
materiality premium hypothesis examined in Section 5.4. Third, the integrated-report
dummy exhibits substantial negative correlations with both ESG Density (r = —0.69) and
SASB Density (r=-0.58) and with L-M Tone (r =—0.49), reflecting the structural difference

between dedicated sustainability reports and annual reports with embedded sustainability
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content. Fourth, ROE — fully year-varying and now calculated on the standard total-equity
basis for all 80 banks — is strongly negatively correlated with volatility (r = —0.39). Log
market capitalisation, denominated in USD, is negatively correlated with volatility (r =
—0.18), aligning with the standard size-risk relationship in banking. Beta, computed against
the MSCI ACWI benchmark, is strongly positively correlated with volatility (r = 0.60),

reflecting the mechanical relationship between beta and volatility.

Table 2: Pairwise Correlation Matrix

Vol Fog Tone ESG% SASB HHI InMC ROE Beta T1 IntR
% pt
Vol 1.000
Fog —0.134%* 1.000
kk
Tone —0.136* | 0.153** 1.000
*K *
ESG —0.124* | 0.286** | 0.318** 1.000
% £ * *
SASB | —0.141* | 0.291%* | 0.110** | 0.854** 1.000
% ek ¥ k
HHI —-0.022 0.061 0.234%* | 0.164** 0.034 1.000
* *
InMC | —0.179* | —0.100* | 0.166** 0.068 0.002 —0.046 1.000
*K * *
ROE —0.392*% | —0.098* 0.096* 0.169%* 0.084* 0.182*% | 0.310%** 1.000
ek k dk *
Beta 0.595** | —0.283* | —0.031 0.032 —-0.025 —0.053 | 0.181** | —0.128%* 1.000
* sk * skk
T1 0.109** | —0.246* | —0.217* | —0.043 0.055 —0.088 0.069 0.038 0.228* 1.000
kk kk * *k
IntRp | 0.136*%* | —0.351* | —0.487* | —0.687* | —0.580* | —0.121 | —0.182* | —0.069 0.039 0.236* | 1.000
t * kk kK dk dk kk kk kk

Notes: *** p<(.01, ** p<0.05, * p<0.10. Pairwise complete observations (N = 390). Vol = Annualised volatility; Fog =
Fog Index; Tone = L-M Tone; ESG% = ESG Vocabulary Density; SASB% = SASB Density; HHI = SASB HHI Balance;
InMC = Log Market Cap, T1 = Tier 1 Capital Ratio; IntRpt = Integrated Report dummy.

A topic-conditioned analysis of the textual material confirms a striking descriptive pattern
that motivates several of the robustness checks reported in Section 5.5. In each of the 390
bank-year reports, sentences containing at least one SASB primary-keyword match are
flagged as "material" and the remainder as "non-material". Across the sample, material
content accounts for only 12% of sentences and 19% of words. Within each report, the Fog
Index of material sentences exceeds the Fog Index of non-material sentences by an average
of 9.54 points (mean Fog of material content = 30.1; mean Fog of non-material content =
20.6); and the Loughran-McDonald tone of material content is less positive than the tone of
non-material content by an average of 0.27 (mean Tone of material content = +0.10; mean
Tone of non-material content = +0.37). Both gaps are extremely well-determined
statistically and consistent across the sample: the Fog gap is positive in 388 of 390 reports

(99.5%) and the Tone gap is negative in 356 of 390 reports (91.3%); the corresponding
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Cohen's d effect sizes are +1.76 and —1.43, both in the very-large category. Table 8 reports
the formal tests, including per-year and per-report-type breakdowns confirming that the
pattern is structural rather than driven by any particular year or document format. The
substantive interpretation of this descriptive finding, and the regression evidence that it
operates as an industry-wide level effect rather than as a discriminator across banks, are

taken up in Section 5.5 and Section 6.1.

Variance inflation factor diagnostics, computed on the five core independent variables,
indicate that no individual coefficient is materially destabilised by collinearity when ESG
and SASB densities are not jointly included. With all five disclosure metrics in the model,
ESG Density and SASB Density yield VIFs of 4.7 and 4.3 respectively — high but below
conventional thresholds — and dropping either variable returns all VIFs to comfortably
acceptable levels (<1.30), reinforcing the case for the model-pair approach adopted in this

thesis.

The Tier 1 capital ratio is added to the correlation matrix in Table 2. Its pairwise correlation
with volatility is positive but weak (r =+0.11), the opposite sign to the partial effect it takes
once systematic risk is controlled for; this reversal arises because higher-capital banks in
the sample also tend to carry higher beta (r = +0.23) and to publish integrated rather than
standalone reports (r = +0.24). The capital ratio is essentially uncorrelated with ROE (r =
+0.04) and bank size (r = +0.07), confirming that it captures a distinct dimension of bank

risk; its variance inflation factor in the augmented specification is 1.11.

5.2 H1 — Disclosure Quality and Stock Return Volatility

Table 3: OLS Regression Results — Disclosure Quality and Stock Return Volatility (H1)
Dependent Variable: Annualised Stock Return Volatility

Variable (0)) ?2) 3) 4 Q) (6)
Fog Index 0.0067** 0.0072** 0.0072** 0.0034* 0.0033*
(0.0034) (0.0032) (0.0031) (0.0019) (0.0019)
L-M Tone —0.1198*** | —0.1199*** | —(0.1223*** | —(0.0550%** —0.0566**
(0.0364) (0.0357) (0.0374) (0.0254) (0.0250)
ESG 0.0024
Vocabulary
Density
(0.0045)
SASB Density 0.0034 0.0029 0.0046
(0.0089) (0.0063) (0.0062)
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SASB HHI 0.0049 0.0512* 0.0482
Balance
(0.0465) (0.0310) (0.0308)
Log Market -0.0114 —0.0125 —-0.0070 —0.0068 —0.0148*** | —0.0136**
Cap
(0.0089) (0.0086) (0.0087) (0.0088) (0.0055) (0.0054)
ROE —0.2058*** | —0.1948%*
(0.0785) (0.0765)
Beta 0.2300*** | 0.2306%**
(0.0153) (0.0154)
Tier 1 Capital —0.1943
Ratio
(0.1675)
Integrated 0.0427%** 0.0190 0.0339%** 0.0330%* 0.0229%* 0.0260%**
Report
(0.0143) (0.0146) (0.0170) (0.0164) (0.0100) (0.0099)
Log Word -0.0114 —0.0218** | —0.0253*** | —0.0253*** —0.0093* —0.0099**
Count
(0.0079) (0.0086) (0.0085) (0.0084) (0.0050) (0.0049)
Year Fixed Yes Yes Yes Yes Yes Yes
Effects
Region Fixed Yes Yes Yes Yes Yes Yes
Effects
Observations 390 390 390 390 390 390
R-squared 0.5058 0.5197 0.5305 0.5305 0.7894 0.7899
Adjusted R- 0.4905 0.5050 0.5117 0.5117 0.7793 0.7797
squared
F-statistic 50.20 44.62 40.31 36.58 151.78 163.67

Notes: Standard errors clustered at the bank level in parentheses. *** p<0.01, ** p<0.05, * p<0.10. Year fixed effects
(2021-2024 dummies, base = 2020) and region fixed effects (Europe, Latin America, Middle East, North America
dummies, base = Asia-Pacific) are included in all specifications but the coefficients are suppressed for brevity. Sample:
80 listed commercial banks, 2020-2024 (N = 390). Specifications (1) and (2) are the univariate Model 1d regressions of
volatility on Fog Index and L-M Tone respectively, each with base controls. Specification (3) is the Model Ic specification
using ESG Vocabulary Density. Specification (4) is the preferred Model ¢ specification using SASB Density together with
SASB HHI Balance. Specification (5) is Model 1b, which adds year-varying ROE and beta. Specification (6) augments
Model 1b with the bank's fully-loaded Tier 1 capital ratio — the thesis's final control specification — under which the Fog
Index and L-M Tone coefficients are essentially unchanged.

The main regression results are reported in Table 3. Specifications (1) and (2) are the
univariate Model 1d regressions of volatility on the Fog Index and on L-M Tone
respectively, each with base controls. Specifications (3) and (4) are the Model lc
specifications with all three stylistic dimensions jointly entered — (3) using ESG vocabulary
density and (4) using SASB Density together with SASB HHI Balance. Specification (5) is
Model 1b, which augments (4) with year-varying ROE and year-varying beta. Specification
(4) — the preferred cross-sectional test of H1 — corresponds to the disclosure-quality-only
specification that does not condition on the systematic-risk and operating-performance
channels. Specification (6) augments Model 1b with the bank's fully-loaded Tier 1 capital

ratio.
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The headline findings are that L-M Tone is significantly negatively associated with
annualised stock return volatility, that the Fog Index displays a positive association
consistent with the obfuscation channel, and that bank size (denominated in USD) enters
with the theoretically expected negative sign when the full set of financial controls is
included. In Model 1¢ (column 4, N =390), the tone coefficient is —0.122 (clustered standard
error 0.037, p=0.001): a one-standard-deviation increase in L-M Tone (approximately 0.20
units) is associated with a 2.4 percentage point reduction in annualised volatility, equivalent
to roughly 21% of one cross-sectional standard deviation in the dependent variable. The
economic magnitude is substantial when set against the average volatility level of 29.5%. In
the univariate regression (Model 1d, column 2), the tone effect is essentially identical ( =
—0.120, p = 0.001), confirming that the result is not driven by interaction with the other
disclosure metrics. The standalone-reports subsample (R3, Section 5.5) yields a
substantially stronger effect (B =—0.203, p <0.001), and the bank-size-controlled robustness
check (R5) yields B =—0.130 at p = 0.001.

The Fog Index coefficient in Model 1c is positive and significant at the 5% level: B =
+0.0072 (clustered standard error 0.0031, p = 0.022). A one-unit increase in Fog Index
(approximately one half of a standard deviation) is associated with a 0.7 percentage point
increase in annualised volatility. The point estimate is smaller than the tone effect but
theoretically important: its sign matches the obfuscation-channel prediction of Hla, and the
statistical significance of the Fog effect strengthens noticeably relative to earlier iterations
of this analysis following the pre-submission corrections to ROE, the replacement of pro-
forma S&P-sourced total-asset values with report-sourced year-end values, and the
exclusion of non-universe banks. The Fog effect remains significant at the 5% level in the
univariate Model 1d (B =+0.0067, p = 0.048) and in the standalone-reports subsample (R3,
B =+0.0068, p =0.029), attenuates to marginal-10% significance in the full-control Models
la/lb (B = +0.0034, p = 0.085 in Model 1a; B = +0.0034, p = 0.078 in Model 1b), and is
significant under all four alternative error-structure estimators applied to Model 1¢ — at the
1% level under Beck-Katz PCSE and FGLS with panel heteroskedasticity, the 5% level
under OLS with clustered standard errors, and the 10% threshold under FGLS with AR(1)
errors (p = 0.088). The persistence of the Fog point estimate across specifications, together
with the strongly significant impression-management result reported in Section 5.3 (ROE

— Fog at p = 0.028), provides convergent evidence for the readability channel.
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Log market capitalisation enters Model 1c with the theoretically expected negative sign and
is insignificant in the disclosure-quality-only specification (B = —0.007, p = 0.437), and
strengthens to B =—0.015 (p = 0.007) in Models 1a and 1b once the full set of year-varying
financial controls is included. A one-standard-deviation increase in log market cap is
associated with a 1.3 percentage point reduction in annualised volatility in the full-control

specification.

In sharp contrast, neither SASB Density (f =+0.003, p=0.703 in Model 1c) nor SASB HHI
Balance (f = +0.005, p = 0.917) is significantly associated with stock return volatility. The
univariate regressions reported in Model 1d reinforce these conclusions: ESG Density (f =
+0.005, p = 0.365), SASB Density (p = +0.012, p = 0.236) and SASB HHI Balance (B =
—0.047, p = 0.343), entered individually, are statistically indistinguishable from zero. The
materiality dimension thus does not contribute meaningful explanatory power once the
linguistic credibility and accessibility dimensions are accounted for. The implications of this

null result for the materiality premium hypothesis (H3) are developed in Section 5.4.

Models 1a and 1b — which include the full set of controls together with year-varying ROE
and year-varying beta — paint a complementary picture. The model fit jumps substantially
relative to Model 1c (R*=0.79 in both Models 1a and 1b, compared with R?=0.53 in Model
Ic). This improvement is driven almost entirely by the beta coefficient: f = +0.230 in both
Model 1a and Model 1b (clustered standard error 0.015, z = 15, p < 0.001). The economic
interpretation is straightforward — beta and volatility are mechanically related, both being
functions of the same daily-return time series, and a year-matched beta estimate captures
the systematic-risk component of volatility directly. Log market capitalisation enters with
the expected negative sign and is highly significant (B = —0.015, p = 0.006). ROE,
consistently calculated as net income over end-of-period total stockholders' equity, retains
a strongly negative and significant coefficient (B = —0.209, p = 0.008 in Model la; =
—0.206, p = 0.009 in Model 1b). A one-standard-deviation increase in ROE (approximately
4.4 percentage points) is associated with a 0.9 percentage point reduction in annualised

volatility, holding constant the systematic-risk channel captured by beta.

In Models 1a and 1b, the L-M Tone coefficient remains significant at the 5% level (B =
—0.057, p = 0.027 in Model la; B = —0.055, p = 0.030 in Model 1b). This is a clear
strengthening relative to earlier iterations of this analysis with fewer data points, in which

the tone coefficient attenuated to marginal significance once beta was included; the revised
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analysis indicates that the cross-sectional tone effect survives the inclusion of year-matched
systematic risk and operating performance. The Fog Index coefficient retains marginal-10%
significance: B = +0.0034 (p = 0.085) in Model 1a and f = +0.0034 (p = 0.078) in Model
1b. The retention of both stylistic effects at conventional or near-conventional significance
levels, even after partialling out year-matched systematic risk through beta and operating
performance through ROE, sharpens the H1 interpretation: tone and readability are not
merely correlates of financial fundamentals but operate as independent disclosure-quality

channels.

Column (6) of Table 3 reports the augmented full specification, Model 1b+T1, which adds
the Tier 1 capital ratio to Model 1b. The capital ratio enters with the theoretically expected
negative sign — better-capitalised banks display lower equity-return volatility — but the
coefficient is not statistically significant (beta = -0.194, clustered standard error 0.168, p =
0.246). The weak marginal effect is unsurprising: capital ratios are tightly clustered across
these large banks (Section 5.1), and the systematic-risk and operating-performance channels
captured by beta and ROE already absorb most of the cross-sectional variation in volatility.
The result of substantive interest is that the two disclosure-quality coefficients are
essentially unchanged by the inclusion of the solvency control — the Fog Index coefficient
moves from +0.0034 to +0.0033 (p = 0.085) and the L-M Tone coefficient from -0.0550 to
-0.0566 (p = 0.024), each retaining its sign, magnitude and significance. The headline H1
findings are therefore robust to controlling for regulatory capital, and Model 1b+T1 serves
as the base specification for the estimator-choice, temporal-ordering and performance-

moderation analyses reported in Sections 5.5 and 5.3.

Taken together, the Model 1 results yield three conclusions for H1. First, HI1b (the tone
channel) is supported in the cross-sectional specification (Model 1c, B =—0.122, p=10.001)
and across every robustness check that retains adequate cross-sectional identifying
variation. Second, H1a (the readability channel) is supported at the 5% level in Model Ic,
in the univariate Model 1d and in the standalone-reports subsample (R3), and at the 10%
level in the full-control Models 1a/1b and under each of the four alternative error-structure
estimators. Third, Hlc (the ESG density and SASB coverage channels) is not supported in
any cross-sectional specification examined. Hypothesis H1 is therefore strongly supported
in its tone and readability components and not supported in its substantive-content

components.
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5.3 H2 — Impression Management and Financial Performance

The impression management hypothesis (H2) predicts that financially weaker banks
strategically alter the linguistic style of their ESG disclosures — either by increasing
complexity (obfuscation) or by inflating positive tone — to manage external perceptions of
performance. Each of the disclosure-quality metrics is regressed in turn on ROE, with the
full set of financial controls (excluding the dependent-variable metric itself), report-length,

and year and region fixed effects. The estimates are reported in Table 4.

Table 4: OLS Regression Results — Impression Management (H2)

Variable H2a: Fog Index | H2b: L-M Tone H2c: SASB H2 additional:
Density |Tone|
ROE —5.5464** 0.3660 —0.9557 0.1786
(2.5063) (0.2691) (1.0739) (0.2438)
Log Market Cap —0.2588 0.0246 —0.1611%** 0.0050
(0.1903) (0.0179) (0.0644) (0.0184)
Integrated Report —1.7244*** —0.0571 —1.1973*** —0.0388
(0.4126) (0.0510) (0.1606) (0.0512)
Log Word Count 0.1888 —0.1554*** 0.0379 —0.0316
(0.2742) (0.0285) (0.0789) (0.0298)
Year Fixed Effects Yes Yes Yes Yes
Region Fixed Effects Yes Yes Yes Yes
Observations 390 390 390 390
R-squared 0.3408 0.4950 0.5163 0.4467
Adjusted R-squared 0.3195 0.4787 0.5005 0.4287

Notes: Standard errors clustered at the bank level in parentheses. *** p<0.01, ** p<0.05, * p<0.10. Sample: 80 listed
commercial banks, 2020-2024 (N = 390). Each column is a separate regression with the indicated disclosure-quality
metric as the dependent variable and ROE as the key independent variable. H2 predicts: weaker performance (lower ROE)
— less readable reports (higher Fog) and more optimistic tone (higher Tone). Year and region fixed effects included in
all columns.

The strongest result emerges in the Fog Index equation. The coefficient on ROE is —5.55
(clustered standard error 2.51, p = 0.028), indicating that a one-standard-deviation decrease
in ROE (4.4 percentage points) is associated with an increase in the Fog Index of
approximately 0.24 units. The economic magnitude is meaningful — approximately one
eighth of one cross-sectional standard deviation in readability — and the statistical
significance is at the conventional 5% threshold. The direction of the effect aligns squarely
with the classical obfuscation literature (Courtis, 1998; Lo, Ramos & Rogo, 2017) extended
to the ESG-disclosure setting: when financial performance is weak, managers produce

systematically less readable sustainability reports.
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The tone equation does not support the impression-management prediction. The coefficient
on ROE is positive but not significantly different from zero (B = +0.366, p = 0.175). The
data therefore reject the tone-inflation channel of impression management: weaker-
performing banks do not produce more positively toned reports than stronger-performing
banks. The absolute-tone regression confirms that the extremity of tone is also not
significantly related to performance (f = +0.18, p = 0.45), ruling out a non-monotonic
relationship in which the most extreme tones systematically occur in either high- or low-

performing banks.

The SASB density equation shows no significant relationship between financial
performance and disclosure content. The coefficient on ROE is —0.98 (p = 0.372), well
outside conventional significance bounds. In the absence of significance for the tone-
inflation and SASB-density channels, the substantive content of ESG disclosure appears to
respond less to short-term financial performance than the stylistic dimensions of disclosure
— a pattern consistent with disclosure frameworks (SASB topic coverage, governance
disclosures) being relatively sticky from year to year, while stylistic choices (readability,

tone) are made more flexibly in light of contemporaneous performance.

Several control variables in the H2 regressions are noteworthy. The report-type dummy
enters strongly and negatively in the Fog equation (B =—1.74, p <0.001): integrated reports
are systematically less complex than standalone ESG reports, attributable to the broader
audience and editorial discipline of integrated annual reports. In the tone equation, log word
count is strongly negative (B =—0.156, p <0.001), confirming that longer reports — which

tend to engage more substantively with adverse risks — exhibit lower net positive sentiment.

Taken together, the H2 results provide direct support for the classical obfuscation hypothesis
(lower performance — less readable reports, p = 0.028) and do not support the tone-inflation
hypothesis (no significant relationship between performance and tone). This asymmetry is
itself an important finding. The two stylistic channels of impression management operate
independently: managers respond to weak performance by hiding bad news in complex
prose (obfuscation), but the data offer no evidence that they then spin it with optimistic
language. The textual style of ESG reports thus carries two distinct signals for investors —
readability tracks contemporaneous financial performance, while tone does not — and the

literature should treat the two as separate strategic dimensions rather than twin
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manifestations of a single impression-management impulse. H2 is therefore partially

supported: obfuscation operates as predicted, tone inflation does not.

Performance-contingency of the tone effect. The direct test of tone inflation (H2b) finds
no average relationship between performance and tone: weak performers do not, on average,
adopt more positive language. A complementary and distinct question is whether the
market's response to tone depends on performance — that is, whether the tone-volatility
relationship documented for H1b is itself moderated by ROE. This is tested by augmenting
the full specification (Model 1b+T1) with an interaction between L-M Tone and ROE,
mean-centring both variables so that each main effect is evaluated at the sample mean of the
other. The estimates are reported in Table 4B. The interaction is positive and significant
(beta = 0.717, p = 0.039): the volatility-reducing association of positive tone weakens as
bank performance improves. The marginal-effect panel of Table 4B makes the pattern
concrete. For weak performers — one standard deviation of ROE below the mean — a one-
unit increase in tone is associated with a 0.086 reduction in annualised volatility (p = 0.007);
at mean ROE the effect is -0.055 (p = 0.025); and for strong performers — one standard
deviation above the mean — the effect falls to a statistically insignificant -0.023 (p = 0.353).
In other words, report tone moves volatility only where impression-management incentives
are strongest; for well-performing banks, whose fundamentals are largely self-evident, tone

carries no incremental association with risk.

Table 4B: Tone X Performance Interaction — Impression-Management Moderation

Dependent Variable: Annualised Stock Return Volatility

Volatility (year t)
Model coefficients (Tone and ROE mean-centred)
L-M Tone (at mean ROE) —0.0546** (0.0244)
ROE (at mean Tone) —0.1732** (0.0691)
Tone x ROE 0.7172** (0.3483)
Marginal effect of L-M Tone on volatility
at low ROE (mean — 1 SD) —0.0860*** (0.0321)
at mean ROE —0.0546** (0.0244)
at high ROE (mean + 1 SD) —0.0232 (0.0250)
Observations 390
R-squared 0.7924

Notes: Standard errors clustered at the bank level, in parentheses. *** p<0.01, ** p<0.05, * p<0.10. The specification is
Model 1b augmented with the Tier 1 capital ratio and a Tone x ROE interaction; L-M Tone and ROE are mean-centred
so that each main effect is evaluated at the sample mean of the other. The positive and significant interaction (0.7172)
implies that the volatility-reducing association of positive report tone weakens as bank performance improves. The lower
panel reports the marginal effect of tone on volatility at low, mean and high ROE, where low and high denote one standard
deviation below and above the mean (ROE standard deviation = 0.044): tone is strongly and significantly associated with
lower volatility for weak performers (—0.0860 at low ROE) but is economically small and statistically insignificant for
strong performers (—0.0232 at high ROE). The tone—volatility relationship is thus concentrated among the banks with the
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greatest incentive to manage impressions, consistent with the impression-management interpretation of H2. Year and
region fixed effects and the full control set (log market capitalisation, beta, Tier I capital ratio, integrated-report dummy
and log word count) are included. Sample: 80 listed commercial banks, 2020-2024 (N = 390).

This performance-contingency does not contradict the H2b null. Weak performers do not
systematically inflate their tone; but where a weak performer does adopt positive tone, that
tone is associated with materially lower volatility, whereas for a strong performer the same
stylistic choice is uninformative. The natural reading is that tone carries the greatest
uncertainty-reducing value precisely where investor uncertainty about the bank is greatest.
Whether this reflects markets being genuinely reassured by informative tone or instead
being placated by strategic language cannot be resolved with these data; the robust empirical
regularity is that the tone-volatility link is conditional on performance, which strengthens
the case for treating tone as a performance-contingent disclosure signal rather than a uniform

one. The interpretive implications are developed in Section 6.3.

5.4 H3 — The Materiality Premium

Hypothesis H3 predicts that disclosure of SASB-defined material topics should explain a
greater share of cross-sectional variation in stock return volatility than generic ESG
vocabulary, reflecting investors' preferential attention to material content. The hypothesis is
tested by comparing two nested specifications reported in Table 5: Model A, which includes
Fog, Tone and ESG Vocabulary Density along with controls and fixed effects; and Model
B, which is identical except that SASB Density replaces ESG Density.

The two models yield virtually identical fit. Model A produces R* = 0.5305 (adjusted R* =
0.5117); Model B produces R? = 0.5305 (adjusted R* = 0.5117). The Akaike and Bayesian
Information Criteria are similarly close: Model A AIC = —854, Model B AIC = —854. The
standardised coefficients on the two density measures — designed to enable direct
comparison — are both insignificantly different from zero: ESG Density f* = +0.040 (p =
0.592), SASB Density p* = +0.027 (p = 0.704). A specification estimating both metrics
jointly (Model C) yields an R? gain over either single-metric specification of less than

0.0001, with neither density coefficient significant.

The materiality premium hypothesis is therefore not supported. SASB material topic

coverage does not explain more variance in volatility than generic ESG vocabulary, and the
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standardised coefficient on SASB Density is in fact marginally smaller than that on ESG
Density.

Table 5: Materiality Premium Comparison (H3)
Comparing model fit and standardised coefficients of generic ESG density vs SASB material-topic density
Panel A: Model fit

Specification R? Adj. R? N AIC BIC
Model A: Fog + Tone + ESG Density 0.5305 0.5117 390 —854.0 =794.5
Model B: Fog + Tone + SASB Density 0.5305 0.5117 390 —854.0 —794.5
Model C: Fog + Tone + ESG + SASB 0.5305 0.5104 390 —852.0 —788.5
(both)
Panel B: Standardised coefficients (f*) on density measures
Specification Coefficient (B) Std. B* p-value
Model A — ESG Vocabulary Density +0.0024 +0.0404 0.592
Model B— SASB Material Density +0.0034 +0.0267 0.704

Notes: All models include Fog Index, L-M Tone, log market capitalisation, the integrated-report dummy, log word count,
year fixed effects and region fixed effects. Standard errors clustered at the bank level. Sample: 80 listed commercial banks,
2020-2024 (N = 390). H3 predicts that the SASB-density specification (Model B) achieves a higher R? and a larger
standardised coefficient than the ESG-density specification (Model A). The evidence is null: AR? < 0.0001, 44IC < 0.1,
and the standardised coefficient on SASB density (0.027) is marginally smaller than that on ESG density (0.040), with
neither significant. The very high pairwise correlation between ESG and SASB densities (v = 0.854; see Table 2) limits
separate identification.

Two interpretations of this null result are admissible. The first is methodological: SASB
Density and ESG Density are highly collinear (r = 0.854). In practice, banks that cover ESG
topics extensively also tend to cover SASB material topics extensively. This collinearity
reflects the empirical reality that the SASB Commercial Banking material topics are a
structured subset of the broader ESG vocabulary, and the two are not separately identifiable
in the cross-section without a more refined measurement strategy that isolates material-only
content. The robustness analysis reported in Section 5.5 — which constructs Fog and L-M
Tone measures from the material-text subset of each report — confirms that the cross-
sectional null on the materiality channel reflects a deeper structural pattern in the data: while
the within-document level differences in disclosure quality between material and non-
material content are very large and highly significant, the cross-bank variation in those gaps

does not predict stock-return volatility once the whole-document measures are included.

The second interpretation is substantive: investors may not, in fact, attend differently to
material versus generic ESG disclosure in the banking sector at the level of textual coverage.
While Khan, Serafeim & Yoon (2016) documented a materiality premium for SASB-

defined performance measures, the present results suggest that the equivalent premium for

Undergraduate Thesis / Postgraduate Dissertation 46



OPEN

HELLENIC Dimitrios Nektarios Alexandridis, Material Disclosure Quality
UNIVERSITY and Stock Return Volatility: Evidence from Global Banking

SASB-defined disclosure is not detectable in this sample. This may reflect the well-
documented difficulty investors face in extracting actionable information from qualitative
sustainability narratives; the meaningful differentiation may occur at the level of disclosed
quantitative data (greenhouse gas footprints, financed emissions, scenario-analysis results)
rather than at the level of textual coverage. The robustness check using SASB Proportional
Coverage (Model 1e) produces essentially the same null result, reinforcing the conclusion

that the materiality dimension as currently measured does not independently shape investor

uncertainty.
5.5 Robustness
Table 6: Robustness Checks
Dependent Variable: Annualised Stock Return Volatility
Specification Fog Index | L-M Tone SASB SASB HHI N R?
Density
R1: Exclude 2020 +0.0077** | —0.0984** —0.0043 —0.0158 314 0.209
(COVID)
R2: Flesch-Kincaid (vs +0.0049* | —0.1193*** | +0.0046 +0.0082 390 0.527
Fog)
R3: Standalone reports only | +0.0068** | —0.2030*** | —0.0002 +0.0699 285 0.500
R4: Asia-Pacific only +0.0051 —0.1204** +0.0019 +0.0028 190 0.310
R5: + Log Total Assets +0.0064* | —0.1296*** | +0.0042 +0.0109 390 0.533
Bank Fixed Effects +0.0055 —0.0121 +0.0288** +0.1037 390 0.603
Random Effects +0.0004 —0.0723* | +0.0181** +0.0295 390 0.557

Notes: Standard errors clustered at the bank level. *** p<(.01, ** p<0.05, * p<0.10. All specifications include log market
capitalisation, the integrated-report dummy, log word count, year fixed effects and region fixed effects; coefficients
suppressed for brevity. RI excludes 2020 observations to address the COVID-shock concern. R2 substitutes the Flesch-
Kincaid Grade level for the Fog Index. R3 restricts the sample to standalone ESG/sustainability/CSR reports. R4 restricts
the sample to Asia-Pacific banks. RS adds the log of total assets as an explicit bank-size control. Bank Fixed Effects uses
a within-bank estimator (region dummies absorbed); the F-test for poolability rejects pooling at the 1% level (F = 4.61, p
< 0.001). Random Effects serves as a Hausman comparison.

The robustness of the main results is examined along four dimensions. First, conventional
sample- and specification-robustness checks are reported in Table 6 — excluding the 2020
COVID year (R1), substituting the Flesch-Kincaid grade for the Fog Index (R2), restricting
to standalone reports (R3) and to Asia-Pacific banks (R4), adding an explicit bank-size
control (R5) and adding the Tier 1 capital ratio (R6) — together with the topic-conditioned
reformulation of the disclosure-quality metrics reported in Tables 8 and 9. Second, the
sensitivity of the headline findings to alternative residual error structures is examined via

Beck-Katz panel-corrected standard errors and feasible GLS estimators (Table 7). Third, the
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choice between pooled OLS and bank fixed effects is settled formally with a Mundlak
(1978) correlated-random-effects decomposition and a regression-based Hausman test
(Table 10), and the temporal ordering of the disclosure—volatility relationship is examined
by re-estimating the model on one-year-lagged disclosure measures (Table 11). The fourth
dimension — whether the tone effect is contingent on bank performance (a Tone x ROE
interaction) — is reported in Section 5.3, where it bears directly on the impression-

management interpretation.

Table 7: Alternative Error-Structure Estimators on Model 1c¢

Dependent Variable: Annualised Stock Return Volatility

Variable OLS + Cluster Beck-Katz FGLS AR(1) FGLS Het.
SE PCSE
Fog Index 0.0072%** 0.0072%** 0.0050* 0.0079%***
(0.0031) (0.0018) (0.0030) (0.0020)
L-M Tone —0.1223%** —0.1223%** —0.1123%** —0.1154%**
(0.0374) (0.0399) (0.0340) (0.0206)
SASB Density 0.0034 0.0034 0.0085 0.0087*
(0.0089) (0.0051) (0.0073) (0.0048)
SASB HHI Balance 0.0049 0.0049 0.0337 0.0203
(0.0465) (0.0335) (0.0485) (0.0310)
Log Market Cap —0.0068 —0.0068** —0.0118* —0.0066*
(0.0088) (0.0029) (0.0071) (0.0036)
Integrated Report 0.0330** 0.0330%** 0.0284 0.0485%**
(0.0164) (0.0088) (0.0181) (0.0109)
Log Word Count —0.0253*** —0.0253*** —0.0238*** —0.0234***
(0.0084) (0.0089) (0.0088) (0.0051)
Observations 390 390 390 390
ARQ) p — — 0.4500 —

Notes: Estimates of the preferred Model 1c specification under four alternative error structures. *** p<0.01, ** p<0.05,
* p<0.10. Column 1 reproduces the baseline pooled OLS with bank-clustered standard errors. Column 2 reports Beck-
Katz Panel-Corrected Standard Errors, which allow panel-specific heteroskedasticity and contemporaneous cross-bank
correlation in the residuals while retaining OLS point estimates. Column 3 reports Feasible GLS with a common AR(1)
coefficient on the within-bank residual process (Prais-Winsten transformation, estimated p = 0.4500). Column 4 reports
Feasible GLS with panel-specific heteroskedasticity only. Year and region fixed effects are included in all specifications.
Sample: 80 listed commercial banks, 2020-2024 (N = 390). The L-M Tone effect is significant at the 1% level under all
Sfour estimators, the Fog Index effect is significant at the 1% level under PCSE and panel-heteroskedasticity FGLS, at the
5% level under OLS with clustered SE, and at the 10% threshold under the FGLS-AR(1) specification (p = 0.088) —
significant under all four estimators. The substantive null on SASB Density and SASB HHI Balance is broadly robust to
all four estimators.

Exclusion of 2020 (R1). When the 2020 observations are dropped — removing the year of
greatest exogenous volatility — the L-M Tone effect remains significant at the 5% level (B
=-0.098, p=0.012) and the Fog Index effect strengthens to significance at the 5% level (B
= +0.0077, p = 0.020) on the restricted sample (N = 314). The model R? declines
substantially from 0.53 to 0.21, confirming that the 2020 year dummy carries a large share

of the model's explanatory power, but the strengthening of both stylistic effects on the
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COVID-excluded sample provides reassurance that neither result is an artefact of the

COVID year.

Alternative readability measure (R2). Substituting the Flesch-Kincaid Grade level for the
Fog Index leaves the L-M Tone effect essentially unchanged (p =—0.119, p = 0.002), while
the Flesch-Kincaid coefficient is marginally significant at the 10% level (B = +0.0049, p =
0.092). The point estimate is positive — directionally consistent with the obfuscation
channel — but smaller in magnitude than the Fog Index coefficient. This suggests that the
Fog Index, which weights syllable complexity more heavily than the Flesch-Kincaid Grade,
is the preferred readability proxy for this sample. The robustness of the tone effect to

readability specification is reassuring for the main result.

Standalone reports only (R3). Restricting the sample to standalone ESG, CSR and
sustainability reports (N = 285) strengthens both core results substantially: the Tone effect
strengthens to B = —0.203 (p < 0.001) and the Fog effect strengthens to f = +0.0068 (p =
0.029). This is one of the most interpretively important robustness results in the analysis:
both stylistic effects on volatility are approximately 70% larger in dedicated ESG reports
than in the pooled sample. Standalone ESG reports are produced under a different editorial
logic from integrated reports: they are explicitly framed as sustainability documents, are
reviewed by sustainability functions rather than investor-relations functions, and are
typically targeted at a different audience. The amplification of both effects in this subsample
is consistent with the signalling interpretation of H1: when banks produce a document
whose primary purpose is sustainability communication, the textual style they adopt carries
a more direct signal about the underlying ESG performance than the same stylistic choices

embedded in a financially focused annual report.

Table 8: Selective Obfuscation — Fog and Tone in Material vs Non-Material Text
Within-document paired comparison across 390 bank-year reports

Panel A: Group means and gap statistics

Material text Non-material text Within-document gap
Fog Index — mean (SD) 30.11 (6.09) 20.57 (1.62) +9.54 (5.41)
L-M Tone — mean (SD) +0.098 (0.26) +0.370 (0.21) —0.272 (0.19)
Material content share 12% of sentences / — —

19% of words

Panel B: Tests of the within-document gap (Ho»: mean gap = ()

Test Fog gap Tone gap
Paired t-test (t, p) t=+34.8,p <10 t=-283,p<10™*
Wilcoxon signed-rank (W, p) W=3p<I10® W =2538,p<10~

Undergraduate Thesis / Postgraduate Dissertation

49



HELLENIC
OPEN
UNIVERSITY

Dimitrios Nektarios Alexandridis, Material Disclosure Quality
and Stock Return Volatility: Evidence from Global Banking

Bank-clustered one-sample (t, p)

t=+204,p<10"

t=-162,p<10*

Cohen's d (paired effect size)

+1.76 (very large)

—1.43 (very large)

Direction agreement with mean

388 /390 (99.5%)

356 /390 (91.3%)

Panel C: Sub-sample breakdown (bank-clustered one-sample test on gap)

Sub-sample N Fog gap Tone gap
Year 2020 76 +9.96*** —(0.32%**
Year 2021 79 +9.94*** —0.20%**
Year 2022 80 +10.23*** —0.27%**
Year 2023 78 +8.64*** —(0.25%**
Year 2024 77 +8.91*** —(0.23%**
Standalone reports 285 +9.65*** —0.26%**
Integrated reports 105 +9.24*** —0.30%**

Notes: Within each report, sentences containing at least one SASB primary-keyword match are classified as 'material’;
the remainder are 'non-material'. Fog Index and L-M Tone are then computed separately on each subset using the same
algorithms applied to the full document, and the within-document gap is the material minus non-material value. ***
p<0.01, ** p<0.05, * p<0.10. The pattern of within-document obfuscation and de-tonalisation of material content is
present in 99.5% of reports (Fog) and 91.1% of reports (Tone), is highly significant under every test, exhibits a Cohen's d
well above 1.0 in magnitude, and is consistent across all five years and across both standalone and integrated report types.
The pattern is documentary of a systematic disclosure behaviour rather than an artefact of a particular bank, year or
document format.

Regional subsample (R4). Restricting the sample to Asia-Pacific banks yields a significant
tone effect at the 5% level. The Fog effect remains insignificant in this subsample, and the

SASB metrics are insignificant as expected.

Bank size control (RS). With log total assets included as an explicit size control alongside
log market capitalisation, the Tone effect strengthens to B =—0.130 (p = 0.001) and the Fog
effect strengthens to the 10% threshold (f = +0.0064, p = 0.056). Log total assets is small
and not significant (B = +0.010, p = 0.412), a reasonable finding given that market
capitalisation also captures bank size and the two measures are correlated. The strengthening
of both the Tone and the Fog coefficient on the size-controlled sample, together with the
corroboration from the impression-management evidence on the readability channel,

provides convergent evidence that the H1 findings are not artefacts of an omitted bank-size

variable.
Table 9: Topic-Conditioned Disclosure Quality in the Volatility Model
Dependent Variable: Annualised Stock Return Volatility
Variable 1c baseline A: replace B: add gaps C: horse race
Fog Index (whole 0.0072%* 0.0081** 0.0088*
document)
(0.0031) (0.0036) (0.0045)
Fog Index — material 0.0012 —0.0009
text
(0.0010) (0.0014)
Fog gap (material — non- —0.0008
material)
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(0.0013)
L-M Tone (whole —0.1223*** —0.1265%** —0.1524**
document)
(0.0374) (0.0379) (0.0646)
L-M Tone — material —0.0487* 0.0257
text
(0.0278) (0.0475)
Tone gap (material — non- 0.0191
material)
(0.0386)
SASB Density 0.0034 0.0136 0.0012 0.0003
(0.0089) (0.0098) (0.0096) (0.0099)
SASB HHI Balance 0.0049 —0.0292 0.0107 0.0101
(0.0465) (0.0472) (0.0510) (0.0504)
Log Market Cap —0.0068 —0.0085 —0.0077 —0.0077
(0.0088) (0.0090) (0.0090) (0.0090)
Integrated Report 0.0330** 0.0347** 0.0328* 0.0325*
(0.0164) (0.0156) (0.0171) (0.0171)
Log Word Count —0.0253*** —0.0136* —0.0261%** —0.0259%**
(0.0084) (0.0082) (0.0081) (0.0081)
Year Fixed Effects Yes Yes Yes Yes
Region Fixed Effects Yes Yes Yes Yes
Observations 390 390 390 390
R-squared 0.5305 0.5118 0.5319 0.5320
Adjusted R-squared 0.5117 0.4922 0.5105 0.5106
AIC —854.0 —838.8 —851.1 —851.2

Notes: Standard errors clustered at the bank level in parentheses. *** p<0.01, ** p<0.05, * p<0.10. Column I reproduces
Model Ic. Column 2 ('A: replace') substitutes the Fog and L-M Tone of material sentences for the whole-document
equivalents. Column 3 ('B: add gaps') retains the whole-document measures and adds the within-document gap variables.
Column 4 ('C: horse race’) includes both the whole-document and the material-text measures jointly. Among the topic-
conditioned variables, only tone_material is marginally significant at 10% in Spec A, the gap measures fog gap and
tone_gap are insignificant in Spec B, and neither material-text measure is significant in the horse-race Spec C. The whole-
document Fog and L-M Tone effects survive their re-estimation in columns 3 and 4. Together with the descriptive evidence
in Table 8, this indicates that selective obfuscation and de-tonalisation of material content is a structural feature of bank
ESG reporting (present in 99.5% and 91.3% of reports respectively) but is not informative for cross-bank variation in
stock-return volatility — the disclosure-quality signal investors appear to price lives in the whole-document distribution,
not in the within-document material-vs-non-material gap. Sample: 80 listed commercial banks, 2020-2024 (N = 390).

Estimator choice. Mundlak decomposition and a regression-based Hausman test. A natural
question is whether the disclosure-quality results survive bank fixed effects. A within (fixed-
effects) estimator is, however, poorly suited to this setting: the disclosure-quality measures
are highly persistent within a bank over the five-year window, so bank fixed effects discard
precisely the cross-sectional variation that identifies the hypothesis and retain only noisy
year-to-year fluctuations. To settle the estimator choice formally rather than by assertion,
the full specification is re-estimated as a Mundlak (1978) correlated-random-effects model,
augmenting the pooled regression with the bank-level means of every time-varying
regressor (Table 10). In this framework the coefficient on each variable recovers the within-

bank (fixed-effects-equivalent) effect, the coefficient on its bank mean captures the
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contextual between-bank effect, the between effect is the sum of the two, and a joint Wald
test that all of the mean terms are zero is a cluster-robust analogue of the Hausman test. The
omnibus test rejects the null that the bank means are jointly zero (F = 3.47, p = 0.001), but
the rejection is driven almost entirely by return on equity, whose within-bank effect (-0.43)
and between-bank effect (+0.08) diverge sharply because profitability is strongly cyclical
within banks. When the test is restricted to the four disclosure-quality variables it no longer
rejects (F = 1.97, p = 0.107): the within and between disclosure effects are statistically
indistinguishable, so pooled OLS — which exploits both sources of variation — yields
consistent estimates of the disclosure coefficients and bank fixed effects are not required to
identify them. The decomposition further shows that the Fog Index effect is essentially a
between-bank phenomenon (within coefficient approximately zero; contextual coefficient
+0.0081, p < 0.05), confirming that disclosure quality is a persistent institutional
characteristic for which the within estimator is uninformative over so short a panel.
Consistent with this, the standalone bank-fixed-effects estimates render both the Tone and
Fog coefficients insignificant while a random-effects estimator returns an intermediate,
marginally significant tone coefficient (beta = -0.073, p = 0.069); the F-test for poolability
rejects pooling (F = 4.61, p < 0.001), confirming that bank-level heterogeneity is present
but, as the focused Hausman test shows, not correlated with the disclosure regressors in a
way that biases the pooled estimates. One within-bank result does emerge and is retained
from the fixed-effects analysis: SASB Density carries a positive and significant within
coefficient (+0.0165, p < 0.01 in the Mundlak decomposition; +0.029 under standard bank
fixed effects), indicating that in years when a bank expands its material-topic disclosure its
volatility is higher. This most plausibly reflects reverse causality — banks broaden risk and
materiality disclosure in more turbulent years — and is treated as a boundary on the

otherwise cross-sectional interpretation of the results.

Table 10: Mundlak Decomposition and Regression-Based Hausman Test

Dependent Variable: Annualised Stock Return Volatility

Variable Within (FE) Contextual (mean) Between

Fog Index —0.0020 0.0081** 0.0060
(0.0025) (0.0036)

L-M Tone —0.0388 —0.0451 —0.0840
(0.0265) (0.0474)

SASB Density 0.0165%** —0.0175%* —0.0010
(0.0059) (0.0106)

SASB HHI Balance 0.0686** —0.0415 0.0272
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(0.0345) (0.0633)

Log Market Cap 0.0031 —0.0190 -0.0159
(0.0135) (0.0147)

ROE —0.4256%** 0.5058** 0.0802
(0.1115) (0.2084)

Beta 0.2201%*** 0.0233 0.2434
(0.0134) (0.0291)

Tier 1 Capital Ratio —0.0340 —0.2354 —0.2695
(0.3002) (0.3406)

Log Word Count 0.0051 —0.0273*** —0.0222
(0.0063) (0.0098)

Notes: Pooled OLS with bank-clustered standard errors (in parentheses), augmented with the bank-level (entity) means of
every time-varying regressor (Mundlak, 1978, correlated random effects). The coefficient on each variable is the within-
bank, fixed-effects-equivalent estimate, the coefficient on its bank mean is the contextual effect; the between-bank effect
equals their sum (reported in the final column). *** p<0.01, ** p<0.05, * p<0.10. Year and region fixed effects and a
constant are included; the bank-mean coefficients are estimated but only their joint significance is reported below. A joint
Wald test that all nine bank-mean coefficients equal zero — the regression-based Hausman test — rejects (F = 3.47, p =
0.001), but the rejection is driven by return on equity, whose within (—0.4256) and between (0.0802) effects diverge sharply
because profitability is strongly cyclical within banks. Restricting the test to the four disclosure-quality means does not
reject (F = 1.97, p = 0.107), indicating that the within and between disclosure effects are statistically indistinguishable
and that pooled OLS yields consistent estimates of the disclosure-quality coefficients. The Fog Index effect operates
entirely between banks (within = 0, contextual = 0.0081, p<0.05), confirming that disclosure quality is a persistent bank
characteristic for which bank fixed effects — which discard all between-bank variation — are uninformative over the five-
year window. Sample: 80 listed commercial banks, 2020-2024 (N = 390; R?> = 0.8012).

Temporal ordering and reverse causality: one-year lags. To probe the temporal ordering
of the disclosure-volatility relationship, the model is re-estimated with the six report-derived
variables (Fog, Tone, SASB Density, SASB HHI Balance, the integrated-report dummy and
log word count) replaced by their one-year lags — the metrics of each bank's prior-year
report — while the financial controls remain contemporaneous (Table 11). The lag
necessarily drops the 2020 reporting wave, which has no prior-year report, and one bank
(Barclays, whose 2020/2022/2024 coverage admits no consecutive one-year lag), leaving
307 bank-year observations; the contemporaneous and lagged columns of Table 11 are
estimated on this identical sample, so that only the timing of the disclosure measures differs.
The Fog Index coefficient is virtually unchanged under lagging (+0.0044 lagged versus
+0.0045 contemporaneous) and retains its significance, indicating that prior-year report
obfuscation predicts current-year volatility; because current volatility cannot have caused a
report written a year earlier, this materially strengthens the causal interpretation of the
readability channel and mitigates the reverse-causality concern for Hla. The L-M Tone
coefficient, by contrast, attenuates by roughly 40% and loses statistical significance when
lagged (-0.027 lagged versus -0.046 contemporaneous), indicating that the tone-volatility
link is primarily contemporaneous and should be read as a concurrent association rather than

as evidence that report tone forecasts future risk. The SASB measures remain insignificant
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under both timings. The contrast is itself informative: the readability channel has a forward-
looking, reverse-causality-resistant component, whereas the tone channel is concurrent — a

distinction carried into the identification discussion in Section 6.2.

Alternative error-structure estimators (Table 7). The preferred Model 1c¢ specification is
re-estimated under three alternative residual error structures. Beck-Katz Panel-Corrected
Standard Errors (Beck & Katz, 1995) allow panel-specific heteroskedasticity and
contemporaneous cross-bank correlation in the residuals while retaining the OLS point
estimates; this estimator is the canonical choice for time-series cross-section panels in which
year fixed effects do not exhaust the common time-shock structure. Feasible GLS with a
common AR(1) coefficient on the within-bank residual process — implemented via the
Prais-Winsten transformation, with an estimated p of 0.45 — generates new and more
efficient coefficient estimates if the AR(1) error structure is correctly specified. Feasible
GLS with panel-specific heteroskedasticity only generates weighted-least-squares estimates
with weights equal to the inverse of each bank's residual variance. The results across all four
estimators tell a consistent story for the headline findings. The L-M Tone coefficient is
significant at the 1% level under every estimator (B ranging from —0.112 to —0.122),
confirming the robustness of the H1b finding to alternative assumptions about the residual
covariance structure. The Fog Index coefficient is significant at the 1% level under Beck-
Katz PCSE and FGLS with panel heteroskedasticity, at the 5% level under OLS with
clustered standard errors, and at the 10% threshold under FGLS with AR(1) errors (f =
+0.0050, p = 0.088); the AR(1) point estimate is consistent with persistent within-bank
readability differences that the AR(1) transformation differences out. The substantive null

on SASB Density and SASB HHI Balance is robust to all four estimators.

Topic-conditioned disclosure quality (Tables 8 and 9). The descriptive evidence reported
in Section 5.1 — that material content accounts for only 12% of sentences and 19% of words
across the sample, and that the Fog Index of material sentences is on average 9.5 points
higher and the L-M Tone of material sentences is on average 0.27 lower than the
corresponding measures for non-material content — motivates a topic-conditioned
reformulation of the H1 specification. Specifically, fog material and tone material are
constructed by computing the Fog Index and L-M Tone on the subset of each report
consisting only of sentences containing at least one SASB primary keyword; their non-

material complements fog non material and tone non material are computed on the
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remaining sentences; and the within-document gap measures fog gap and tone gap are
defined as the corresponding differences. Three alternative specifications are reported in
Table 9 alongside the Model 1c baseline: Spec A replaces the whole-document Fog and
Tone with their material-text equivalents; Spec B retains the whole-document measures and
adds the gap variables; and Spec C includes both the whole-document and the material-text
measures jointly (a "horse race" specification). The descriptive evidence on the size and
universality of the within-document gaps is overwhelming: paired t-tests on the Fog gap and
the Tone gap reach t-statistics of +34.8 and —28.3 respectively, with p-values below 107°%;
the corresponding bank-clustered tests yield t-statistics of +20.4 and —16.2, p-values below
10-%8; Cohen's d effect sizes are +1.76 and —1.43, both in the very-large category; the Fog
gap is positive in 99.5% of reports and the Tone gap is negative in 91.3%; and the pattern is
present in every year of the sample and in both standalone and integrated reports. Yet the
regression evidence in Table 9 indicates that none of the topic-conditioned variables —
fog material, tone material, fog gap, tone gap — is significant at the 5% level in any
specification (tone_material is marginally significant at 10% in Spec A only). The whole-
document Fog and Tone effects survive their re-estimation in Specs B and C (whole-
document Tone B = —0.127 in Spec B, p < 0.01; whole-document Fog B = +0.0081, p <
0.05). The combined evidence indicates that selective obfuscation and de-tonalisation of
material content is a structural feature of bank ESG reporting present in almost every report
but does not provide additional cross-sectional information about which banks investors
should consider more risky. The disclosure-quality signal that the cross-section appears to
price lives in the whole-document distribution of Fog and Tone, not in differential treatment
of material content within each report — even though that differential treatment is itself a
striking and previously undocumented descriptive feature of the data. The substantive

interpretation of this combined evidence is taken up in Sections 6.1 and 6.3.

Table 11: One-Year-Lag Robustness — Prior-Year Disclosure Quality and Volatility
Dependent Variable: Annualised Stock Return Volatility (year t)

Variable Contemporaneous (t) Lagged (t—1)
Fog Index 0.0045%* 0.0044*
(0.0023) (0.0025)
L-M Tone —0.0462* —0.0270
(0.0280) (0.0275)
SASB Density 0.0001 —0.0005
(0.0066) (0.0069)
SASB HHI Balance 0.0238 0.0055
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(0.0328) (0.0349)
Observations 307 307
R-squared 0.6311 0.6282

Notes: Standard errors clustered at the bank level in parentheses. *** p<(0.01, ** p<0.05, * p<0.10. In the 'Lagged (t —
1)' column the six report-derived variables (Fog Index, L-M Tone, SASB Density, SASB HHI Balance, the integrated-
report dummy and log word count) are replaced by their one-year lags — the metrics of the bank's prior-year report —
while the financial controls (log market capitalisation, ROE, beta and the Tier 1 capital ratio) remain contemporaneous.
Both columns are estimated on the identical lagged sample (N = 307): the 2020 reporting wave has no prior-year report,
and Barclays drops out because its 2020/2022/2024 coverage admits no consecutive one-year lag. The only difference
between the columns is therefore the timing of the disclosure measures. Year fixed effects (rebased to 2021) and region
fixed effects are included. The Fog Index coefficient is essentially identical under lagging and retains its significance,
indicating that prior-year report obfuscation predicts current-year volatility and mitigating reverse-causality concerns;
the L-M Tone coefficient attenuates by roughly 40% and loses significance, indicating that the tone—volatility association
is primarily contemporaneous.

5.6 Summary of Empirical Results

The empirical evidence presented in this chapter can be summarised in the following

statements.

The linguistic tone of bank ESG disclosures — measured by the Loughran-McDonald net
positive sentiment ratio — is robustly and negatively associated with annualised stock return
volatility in the cross-section. The tone effect is significant at the 1% level in Model 1c (B
=—0.122, p=0.001) and at the 5% level once year-varying ROE and beta are added (Model
b, B =—0.055, p = 0.030). It strengthens further under explicit bank-size control (RS, B =
—0.130, p = 0.001), is amplified in dedicated standalone ESG reports (R3, B =—0.203, p <
0.001), survives exclusion of the high-volatility COVID year (R1, p = —0.098, p = 0.012),
is significant at the 5% level in the Asia-Pacific subsample (R4), and is significant at the 1%
level under all four alternative error-structure estimators examined. Hypothesis H1b is

strongly supported.

The readability of bank ESG disclosures — measured by the Gunning Fog Index — exhibits
a positive relationship with stock return volatility consistent with the obfuscation channel
of Hla. The Fog effect is significant at the 5% level in Model 1c¢ (B =+0.0072, p = 0.022),
in the univariate Model 1d (p =+0.0067, p = 0.048) and in the standalone-reports subsample
(R3, B =+0.0068, p = 0.029), at the 10% level in the full-control Models 1a/1b that include
year-varying beta and ROE and in the bank-size-controlled robustness check R5, and at the
10% level or better under all four alternative error-structure estimators. It is corroborated by

a strongly significant impression-management result that banks with lower ROE produce
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systematically less readable reports (H2a, p = —5.55, p = 0.028). Hypothesis Hla is
supported.

Log market capitalisation, denominated in year-end USD, enters Models 1a and 1b with the
theoretically expected negative sign and is highly significant (f = —0.015, p = 0.007),
confirming the standard size—risk relationship in banking. Year-varying ROE enters with a
strongly negative coefficient and is significant at the 1% level in both Models 1a and 1b (
~—0.21, p = 0.008).

When year-varying market beta is added as a control in Models la and 1b, the tone
coefficient remains significant at the 5% level (B =—0.055, p = 0.030 in Model 1b), and the
Fog coefficient retains marginal-10% significance (f = +0.0034, p = 0.078 in Model 1b).
The retention of both stylistic effects after partialling out year-matched systematic risk and
operating performance indicates that disclosure quality operates as an independent channel

for investor uncertainty rather than as a passive correlate of financial fundamentals.

The disclosure-quality findings are robust to the inclusion of the Tier 1 capital ratio as a
solvency control in the augmented full specification (Model 1b+T1). The capital ratio is
correctly signed but insignificant (beta = -0.194, p = 0.246), and the Fog and Tone
coefficients are essentially unchanged by its inclusion (Fog +0.0033, p = 0.085; Tone -
0.0566, p = 0.024).

The choice of pooled OLS over bank fixed effects is supported by a formal test. A Mundlak
correlated-random-effects decomposition shows that the disclosure effects load on the
between-bank (contextual) component, and a regression-based Hausman test restricted to
the four disclosure variables fails to reject the consistency of the pooled estimator (F =1.97,
p = 0.107). The omnibus Hausman rejection (F = 3.47, p = 0.001) is attributable to the
cyclical within-bank behaviour of ROE, not to the disclosure regressors. Bank fixed effects
are therefore not required to identify the cross-sectional disclosure effects, which is the

central interest of the thesis.

The readability and tone channels differ in their temporal ordering. Under a one-year lag of
the report-derived variables, the Fog Index effect is essentially unchanged and remains
significant (+0.0044 lagged versus +0.0045 contemporaneous), strengthening the causal

reading of the obfuscation channel, whereas the L-M Tone effect attenuates and loses
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significance (-0.027 lagged versus -0.046 contemporaneous), indicating that the tone-

volatility association is contemporaneous.

The tone-volatility relationship is contingent on bank performance. A Tone x ROE
interaction is positive and significant (beta = 0.717, p = 0.039): tone is strongly associated
with lower volatility for weak performers (-0.086 at one standard deviation below mean
ROE, p = 0.007) but is insignificant for strong performers (-0.023, p = 0.353). The tone
effect is thus concentrated among the banks with the greatest incentive to manage

impressions, complementing the direct H2 evidence.

The impression management hypothesis is supported through the readability channel and
not supported through the tone channel. The obfuscation channel — financially weaker
banks producing less readable reports — is supported at the 5% significance level (ROE —
Fog B =-5.55, p =0.028). The tone-inflation channel is rejected: the coefficient on ROE in
the tone regression is positive but insignificant (f = +0.366, p = 0.175). The substantive
content of SASB disclosure is not significantly related to ROE in either direction. The two
stylistic dimensions of impression management thus operate independently rather than as

twin manifestations of a single managerial impulse.

The substantive content metrics — ESG vocabulary density, SASB material topic density,
SASB HHI Balance and SASB Proportional Coverage — are not significantly associated
with stock return volatility in the cross-sectional specifications. The materiality premium
hypothesis (H3) is not supported: ESG and SASB density measures yield essentially
identical model fit (AR? < 0.0001), reflecting both their high collinearity (r = 0.854) and the
apparent indifference of investors to the substantive-content dimension of disclosure as
currently measured. The within-bank fixed-effects specification, however, surfaces a
positive and significant SASB-density coefficient ( = +0.029, p = 0.012; f =+0.018, p =
0.032 under random effects), suggesting that changes in material-topic disclosure across
time within a bank are associated with elevated idiosyncratic volatility — a pattern worth

following up in future research with a longer panel.

A topic-conditioned analysis of the textual material documents a near-universal pattern of
selective obfuscation and de-tonalisation of material content. In 99.5% of reports the Fog
Index of material sentences exceeds the Fog Index of the rest of the report (mean gap +9.5,

Cohen's d = +1.76); in 91.3% of reports the L-M Tone of material content is less positive
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than the tone of non-material content (mean gap —0.27, Cohen's d = —1.43). The pattern is
significant under every test applied (paired t, Wilcoxon signed-rank, bank-clustered one-
sample tests) and consistent across years and report types. Yet cross-bank variation in this
within-document gap does not independently predict stock-return volatility once the whole-
document Fog and Tone measures are included: the gap is a level feature of the industry
rather than a discriminator across banks. This is the strongest descriptive finding of the
thesis, and it provides direct policy-relevant evidence that banks systematically engage in
selective obfuscation of material content — even if cross-sectional variation in that practice

is not itself priced by markets.
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6. Discussion & Conclusion

6.1 Summary of Findings and Theoretical Implications

This thesis set out to test whether the quality of bank ESG disclosures — operationalised
through four theoretically motivated text-analytic metrics — reduces stock return volatility.
Across 390 bank-year observations spanning 80 banks and five years, the analysis yields a
clear empirical picture. Linguistic credibility, captured by the Loughran-McDonald tone of
net positive sentiment, is robustly and negatively associated with volatility in the cross-
section, with the effect surviving conventional sample- and specification-robustness checks,
alternative error-structure estimators, and the inclusion of year-varying beta and ROE.
Linguistic accessibility, captured by the Gunning Fog Index, exhibits a complementary
pattern: less readable reports are associated with higher volatility, and this readability effect
is corroborated by the strong impression-management result that lower-ROE banks produce
systematically less readable reports. The substantive content of disclosure, captured by ESG
and SASB density measures, does not independently predict volatility in the cross-section.
These cross-sectional disclosure-quality results are robust to the progressive enrichment of
the financial-control set, including the addition of a year-varying Tier 1 capital ratio as an
explicit solvency control, and the choice of pooled OLS over bank fixed effects is supported
by a formal Mundlak/Hausman test rather than asserted. Two further refinements sharpen
the interpretation of the tone finding: under a one-year lag the tone effect is
contemporaneous (whereas the readability effect is forward-looking), and the tone effect is

performance-contingent, concentrated among weaker performers.

The classical impression management hypothesis is partially supported. Banks with lower
ROE produce systematically less readable reports, consistent with the obfuscation channel;
but the data do not support the tone-inflation channel — no significant relationship between
performance and tone is detected in either direction. The two stylistic dimensions of
impression management thus operate independently. The strong cross-sectional tone—
volatility relationship documented for H1b is therefore not the result of a performance-
driven tone-inflation strategy but reflects either a credible-signalling channel — in which
banks adopt tone consistent with their underlying disclosure quality — or a residual cross-
sectional association whose precise causal interpretation remains an open question for future

research.
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A separate descriptive contribution emerges from the topic-conditioned analysis of
disclosure quality. Bank ESG reports systematically and very strongly obfuscate and de-
tonalise their material content: in 99.5% of the 390 reports examined, the Fog Index of
sentences referencing SASB material topics exceeds the Fog Index of the rest of the report
by an average of 9.5 points; in 91.3% of reports, the L-M Tone of material content is less
positive than the tone of non-material content by an average of 0.27. Both effects are very
large by conventional standards (Cohen's d = +1.76 and —1.43 respectively), highly
significant under every test applied, and consistent across years and report types. This
finding documents, for the first time in a global banking sample, a systematic disclosure
behaviour that has not been previously quantified. The associated regression evidence
indicates that the cross-bank variation in the within-document gap is small relative to its
level: the obfuscation of material content is a near-universal industry practice, not a
differentiator across banks. The cross-sectional disclosure-quality signal that investors
appear to price therefore lives in the whole-document distribution of Fog and Tone, not in
differential treatment of material content — even though the latter is itself a striking and

previously undocumented feature of the data.

These findings carry three theoretical implications for the disclosure-quality literature. First,
they reinforce the distinction between disclosure quantity and disclosure quality emphasised
in the recent literature (Drempetic, Klein & Zwergel, 2020) and demonstrate that quality,
when carefully operationalised through multiple text-analytic dimensions, captures
variation that simple disclosure indicators or third-party ESG scores cannot. The two
stylistic dimensions — readability and tone — predict volatility independently of the
substantive-content dimensions in this sample, suggesting that investors attend to how banks
communicate at least as much as to what they communicate. Second, the asymmetric
support for the impression management hypothesis — strong in the readability channel,
absent in the tone channel — implies that managers do not use the full stylistic repertoire of
impression management uniformly when performance deteriorates. Obfuscation through
complexity is a distinct strategic behaviour from positive-tone inflation, and the two should
not be treated as twin manifestations of a single managerial impulse. Third, the failure of
the materiality premium hypothesis (H3) in the banking sector tempers the optimism
associated with the Khan, Serafeim and Yoon (2016) findings: while material performance

may be priced by markets, this study finds no equivalent premium for material disclosure
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once disclosure quality is operationalised through textual coverage. The selective-
obfuscation evidence documented in Tables 8 and 9 helps interpret this null: investors may
rationally place limited weight on the textual coverage of material topics if the underlying

narrative is itself systematically obscured and de-tonalised relative to the surrounding text.

6.2 Interpretation of the Tone Finding

The negative association between L-M Tone and stock return volatility is the most robust
empirical finding in this thesis, surviving every robustness check that retains adequate cross-
sectional identifying variation and significant at the 1% level under all four alternative error-
structure estimators examined. Its theoretical interpretation, however, is not immediately

obvious because three distinct mechanisms could in principle produce the observed sign.

The first interpretation — credible signalling — is the one most consistent with the joint
pattern of evidence. Under this account, banks with genuinely strong ESG and operating
performance adopt unambiguously positive language in their disclosures, while banks with
weaker performance retreat to hedged or cautious tone. Investors, in turn, interpret
unambiguous positive language as a credible signal of underlying strength, reducing the
dispersion of their assessments and dampening return volatility. Two pieces of evidence are
consistent with this interpretation. First, the tone effect is approximately 70% stronger in
standalone ESG reports (R3, f =—0.203, p <0.001) than in the pooled sample (Model Ic, B
=—0.122), consistent with the signal being most informative in documents whose primary
purpose is sustainability communication. Second, the absolute-tone regression (Section 5.3)
finds no significant relationship between [Tone| and ROE, indicating that the relationship is
not driven by extreme observations in either tail. The direct H2b test of tone inflation also
fails to find evidence of strategic positive framing by weak performers (f = +0.366, p =

0.175), removing one obvious alternative to the credible-signalling account.

The second interpretation — credibility loss from over-optimism — would predict a non-
monotonic relationship in which extremely high positive tone is discounted by investors and
produces higher volatility than moderately positive tone. The linear specification in this
thesis cannot directly test for non-monotonicity, and a quadratic-tone specification is

identified as an avenue for future work. However, the data do not support the conjecture that
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uniform positivity is discounted: tone is monotonically associated with volatility across the
empirical range observed (—0.13 to +0.69), with no apparent inflection point in residual

diagnostics.

The third interpretation — reverse causation through fundamentals — holds that banks with
low fundamental volatility (driven by external factors such as state ownership, regulatory
backing or business-mix stability) simply have fewer negative events to report, producing
more positive prose as a passive consequence. This mechanism cannot be fully ruled out
without an exogenous instrument for tone and represents the principal identification threat
to the H1b finding. Three considerations partially mitigate the concern. First, the inclusion
of beta — a forward-looking market measure of systematic risk — as a control absorbs
much of the structural cross-bank variation in volatility. Second, year-varying ROE absorbs
much of the operating-performance variation that would generate the reverse-causal
mechanism. Third, the residual cross-sectional association between tone and volatility, after
these controls, is most naturally interpreted as the marginal effect of disclosure-style
variation that is independent of fundamentals. The one-year-lag analysis in Section 5.5 bears
directly on this identification question and yields a split verdict across the two stylistic
channels. The Fog Index effect is essentially identical when prior-year readability is used to
explain current-year volatility, which — because current volatility cannot cause a report
written a year earlier — substantially strengthens the causal reading of the obfuscation
channel and is corroborated by the impression-management evidence that lower-ROE banks
produce less readable reports. The tone effect, by contrast, attenuates and loses significance
under lagging, indicating that the tone-volatility relationship is contemporaneous. This does
not establish reverse causation for tone, but it does mean the tone finding should be read as
a contemporaneous cross-sectional association rather than as evidence that tone forecasts
future risk, and it raises the evidentiary bar for the credible-signalling interpretation relative
to the readability result. Nonetheless, full causal identification would require an external

instrument or a natural experiment — an issue addressed in Section 6.4.
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6.3 Interpretation of the Asymmetric Impression Management Pattern

The finding that obfuscation operates as predicted while tone inflation does not has
implications beyond the specific hypotheses of this thesis. It suggests that the impression-
management toolkit available to managers is not used uniformly across stylistic dimensions,
and that readability and tone carry distinct strategic logics. The point is reinforced by the
descriptive selective-obfuscation evidence in Sections 5.1 and 5.5: managers systematically
obfuscate material content at the within-document level (Fog gap +9.5, present in 99.5% of
reports) but do not systematically de-tonalise material content to a smaller degree when their

financial performance is weak.

Obfuscation through complexity has a strong defensive logic. When financial performance
is weak, managers gain by slowing the rate at which adverse information is processed by
markets, analysts and civil society organisations. Higher-syllable-density, longer-sentence
prose imposes processing costs on readers, plausibly muting the immediate market reaction
to bad news (Bloomfield, 2002). The observed coefficient (ROE — Fog = —5.55, p =
0.028) implies that banks with the lowest ROE in the sample produce ESG reports
approximately 1.3 Fog units less readable than banks with the highest ROE — a meaningful
difference equivalent to roughly two thirds of one cross-sectional standard deviation in
readability. The within-document evidence from the topic-conditioned analysis is even more
striking: regardless of overall performance, banks make their material-topic discussion
approximately 9.5 Fog units harder to read than the surrounding text, a difference of
approximately one cross-sectional standard deviation occurring within nearly every single

report in the sample.

Positive-tone inflation, by contrast, has a more limited offensive logic. To work as
impression management, positive tone must be credibly interpreted by markets as
informative about underlying performance — but if markets are aware that weaker
performers have incentives to inflate tone, the equilibrium response is to discount positive
language from weak performers, removing the strategic benefit. The data are consistent with
this discounting equilibrium: weaker-performing banks do not in fact produce more positive
tone (f = +0.366, p = 0.175). Stronger performers, who do not face the same credibility-
discount, can adopt unambiguous positive language and have it interpreted at face value —

and the within-document tone gap pattern (material content less positive in 91.3% of reports,
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regardless of overall performance) is consistent with markets having calibrated their

expectations to this stylistic convention.

A further asymmetry concerns not whether managers inflate tone but where tone is priced.
The Tone x ROE interaction (Section 5.3, Table 4B) shows that the volatility-dampening
association of positive tone is concentrated among weak performers and vanishes for strong
performers. This complements, rather than contradicts, the null on tone inflation. Weak
performers do not on average adopt more positive tone; but among weak performers, those
that do adopt positive tone are associated with markedly lower volatility, whereas for strong
performers tone is uninformative. The pattern is consistent with tone functioning as a
performance-contingent signal: where investor uncertainty about a bank is greatest — that
is, where performance is weakest — the linguistic register of the ESG report has the most
"work" to do in shaping the dispersion of investor beliefs, while for strong performers the
fundamentals speak for themselves and the report's tone adds little. Read alongside the
obfuscation result, this paints a coherent picture of how the two stylistic channels operate
under weak performance: managers of weak banks systematically reduce readability (the
obfuscation channel), and the tone they adopt is precisely where the market's volatility

response to tone is concentrated.

The policy and regulatory implications of this asymmetry are taken up in Section 6.5. The
core observation is that mandatory readability standards — analogous to the SEC's plain-
English requirements for financial prospectuses — could constrain the obfuscation channel
directly, and that a targeted standard requiring comparable readability for material-topic
discussion would address a specific and systematically documented practice. Equivalent

constraints on tone are neither feasible nor necessarily desirable.

6.4 Limitations

Five limitations of the analysis deserve specific acknowledgement, both as caveats to the
interpretation offered above and as motivations for the future research directions identified

in Section 6.6.
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First, identification is fundamentally cross-sectional. The Mundlak decomposition and
regression-based Hausman test reported in Section 5.5 establish this formally: the within-
bank time-series variation in disclosure quality is too small, in a five-year panel of large
established banks, to identify the cross-sectional effects of interest, and the disclosure effects
load on the between-bank component. The focused Hausman test does not reject the
consistency of the pooled estimator for the disclosure variables (F = 1.97, p = 0.107), so
pooled OLS is appropriate; but the corollary is that the H1 findings are most appropriately
interpreted as the cross-sectional association between disclosure quality and volatility rather
than the causal effect of within-bank changes in disclosure quality. The one-year-lag
analysis goes some way towards a temporal-ordering argument for the readability channel
— prior-year Fog predicts current-year volatility — but the tone channel is
contemporaneous, and full causal identification would still require an exogenous shock to
disclosure quality (the staggered CSRD implementation in 2024-2025 being the leading
candidate) or an instrument that affects disclosure quality without operating through
volatility directly.Second, although all three primary financial controls (market
capitalisation, beta and ROE) are now year-varying for the listed-bank sample, the panel
covers only five years. A longer panel — and ideally a panel that exploits the staggered
CSRD-implementation experiment in Europe (2024-2025) — would meaningfully improve
causal identification, and the post-submission addition of 2025 report data already in

preparation will deliver a first extension along this dimension.

Third, the analysis is limited to English-language report text. Reports published in languages
other than English are excluded, and reports with substantial non-English content (notably
for some Chinese banks where English versions are sometimes partial translations) may
have their disclosure-quality metrics underestimated. A language-adjusted analysis using
machine-translated content or native-language sentiment dictionaries is an avenue for future

work.

Fourth, the SASB dictionary captures keyword presence and weighted density, but does not
directly capture quantitative data disclosure. A bank that mentions "financed emissions" five
times in its sustainability report contributes the same to the SASB Density metric as a bank
that mentions the term once but reports detailed Scope 3 emissions figures in a structured

data table. The null result on the materiality premium hypothesis may reflect this
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measurement limitation rather than an underlying absence of an effect, and the development

of a SASB metric that explicitly captures quantitative disclosure is a promising direction.

Fifth, the L-M dictionary, while purpose-built for financial texts, was developed and
validated on annual reports rather than sustainability reports. The relative weight of positive
and negative financial-sentiment words in ESG reports may differ from their weight in 10-
Ks, and a sustainability-specific tone dictionary — currently under development by several
research groups — would improve the precision of the tone measure. The fact that the tone
effect is robust across multiple specifications using the L-M dictionary suggests this is not

a critical concern, but it remains a refinement worth pursuing.

6.5 Policy and Regulatory Implications

The empirical findings have implications for three streams of ongoing regulatory activity in
sustainability disclosure: the European Union's Corporate Sustainability Reporting
Directive (CSRD) and the underlying European Sustainability Reporting Standards (ESRS);
the International Sustainability Standards Board (ISSB) global baseline; and sector-specific
guidance from banking regulators including the European Banking Authority's Pillar 3 ESG

framework.

First, the convergent evidence for the obfuscation channel suggests that readability
standards deserve serious consideration in mandatory sustainability disclosure frameworks.
The SEC has long imposed plain-English requirements on Section 421(d) prospectuses and
certain other investor communications, with the explicit goal of reducing information-
processing costs for retail investors. Sustainability reports — increasingly used by
institutional and retail investors alike, and frequently exceeding 200 pages — currently
operate under no such constraint. A regulatory readability standard analogous to a maximum
Fog Index threshold (e.g., requiring sustainability reports to score below 18 on the Fog scale,
corresponding to undergraduate reading difficulty) would address the specific channel
through which low-performing banks currently obscure adverse information from less-
attentive readers. The selective-obfuscation evidence in Section 5.1 implies that an even
more targeted regulatory leverage point would be a readability requirement applied

specifically to material-topic discussion — for example, requiring that the subsection of
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each sustainability report discussing financed emissions, business ethics or systemic risk
management achieve no higher Fog Index than the report as a whole. Such a requirement
would directly address the documented practice of selective obfuscation of material content,
which is present in 99.5% of the reports in this sample and operates at a magnitude

approximately one cross-sectional standard deviation in Fog.

Second, the failure of the SASB materiality premium has implications for the design of
content-based disclosure frameworks. The CSRD and ESRS focus heavily on the
substantive content of disclosure — what topics must be covered, what metrics must be
reported — and have so far devoted comparatively less attention to the stylistic quality of
the resulting reports. The empirical evidence suggests this prioritisation may be incomplete:
investors do not currently appear to differentially price topic-level material coverage in the
textual narrative, and additional coverage requirements may produce longer reports without
commensurate informational value. The policy implication is not that content standards are
misplaced, but that they should be paired with quality standards — readability standards,
structured-data-format requirements, comparability standards — to translate coverage into

actionable information.

Third, the credible-signalling interpretation of the tone effect implies that uniform positive
framing — sometimes encouraged by communications functions seeking to project
corporate confidence — may be counterproductive from an investor-uncertainty
perspective. Banks that hedge their positive claims, acknowledge specific risks and adopt
measured tone where the underlying performance is genuinely mixed are more likely to be
rewarded by reduced volatility than those that adopt blanket positivity. This is a managerial
implication rather than a regulatory one, but it has direct relevance for the editorial choices

made by communications and sustainability functions in large banks.

6.6 Future Research
Six avenues for future research follow directly from this analysis.

First, the temporal coverage of the panel should be extended. The five-year window 2020-

2024 constrains the within-bank identifying variation; extending the panel forward to 2025
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(a step already in preparation) and backward to the 2017-2019 period would strengthen the
bank fixed-effects estimates and enable cleaner identification of within-bank effects of
disclosure-quality changes. The Tier 1 capital ratio, anticipated in earlier drafts as a leverage
and capital-adequacy control, has been incorporated into the augmented specification
(Model 1b+T1, Tables 3, 4B, 10 and 11); consistent with the tight cross-sectional clustering
of capital ratios among large banks, it enters with the expected negative sign but is not
statistically significant once systematic risk, profitability and size are controlled. A longer
panel with greater within-bank variation in capital ratios — spanning, for example, the post-
2025 Basel III "endgame" transition — would provide a more powerful test of the capital-

adequacy channel than the current window allows.

Second, causal identification should be pursued through the natural experiment provided by
the CSRD implementation in 2024-2025. European banks above specified size thresholds
are required to publish CSRD-compliant sustainability reports for fiscal year 2024 onwards,
mandating structured topic coverage, assured disclosure and (in principle) higher disclosure
quality than under the previous voluntary regime. A difference-in-differences design
comparing affected European banks to unaffected control-group banks (e.g., similar-sized
non-EU banks) over the 2023-2025 window could provide causal evidence on the

disclosure-quality—volatility relationship.

Third, an enhanced SASB metric should be developed that captures quantitative disclosure
(greenhouse-gas figures, financed-emissions calculations, scenario-analysis numbers) in
addition to textual coverage. Structured-data parsing of report tables, supplemented by
manual classification of disclosed metrics, would distinguish banks that genuinely engage
with material topics from those that merely mention them. The null result on H3 in the
present analysis may reflect the inability of keyword-density metrics to capture this

distinction.

Fourth, the selective-obfuscation finding documented in Sections 5.1 and 5.5 invites several
refinements. A paragraph-level rather than sentence-level material-text identification would
capture material-topic discussion that extends across multiple sentences without uniform
keyword repetition; analysing the gap by SASB topic separately would identify whether
obfuscation is concentrated in particular material topics (for example, financed emissions);

and an event-study design built around regulatory enforcement actions or controversial
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disclosures would test whether selective obfuscation increases in periods of pending

material adverse news.

Fifth, language-adjusted analysis would extend the sample to non-English ESG reports,
particularly for Chinese, French and German banks where substantial sustainability
disclosure occurs in the local language. A multi-language extension of the L-M sentiment
dictionary, combined with translated SASB keyword sets, would enable a true global panel

analysis rather than the English-language-dominated sample examined here.

Sixth, individual-investor and analyst-attention data would help disentangle the mechanisms
through which disclosure quality affects market outcomes. If the readability channel
operates by slowing processing of bad news, then the obfuscation effect should be sharper
in retail-investor-heavy stocks than in institutional-investor-heavy ones, and should be

moderated by analyst coverage.

6.7 Conclusion

This thesis has examined whether the quality of bank ESG disclosures, measured through
four text-analytic dimensions on a global panel of 80 banks across the 2020-2024 period,
predicts stock return volatility. The headline empirical result is that two stylistic dimensions
of disclosure — linguistic credibility, measured by tone, and linguistic accessibility,
measured by readability — are robustly associated with volatility, while the substantive
content dimensions measured by ESG and SASB density are not. The findings support a
partial version of the information asymmetry framework, in which the manner of disclosure
shapes investor uncertainty independently of the substantive performance the disclosure

ostensibly describes.

The companion test of the impression management hypothesis reveals a now-sharper
interpretive asymmetry. Managers respond to weak financial performance by obscuring
information through linguistic complexity (the obfuscation channel, supported at p = 0.028),
but the data do not support the tone-inflation channel in either direction. This pattern
suggests that the two stylistic dimensions of disclosure carry distinct strategic logics:

readability tracks contemporaneous performance, tone does not.
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A separate descriptive contribution is the documentation of a near-universal pattern of
selective obfuscation of material content. In 99.5% of the reports in the sample, the Fog
Index of sentences referencing SASB material topics is higher than the Fog Index of the rest
of the report; in 91.3% of reports, the L-M Tone of material content is less positive than the
tone of non-material content. Both effects are very large by conventional standards. This is
a structural feature of bank ESG reporting that has not previously been quantified, with

direct implications for the design of sustainability disclosure standards.

For the design of sustainability disclosure frameworks under the CSRD, ESRS and ISSB,
the findings argue for pairing content requirements with explicit quality standards —
particularly readability standards, and ideally readability standards applied specifically to
material-topic discussion — to ensure that mandated coverage translates into accessible,
actionable information for investors. The evolution from voluntary to mandatory
sustainability disclosure that is now underway across jurisdictions creates both an
opportunity and a research imperative: an opportunity for regulators to design the next
generation of disclosure rules with explicit attention to communicative quality, and an
imperative for researchers to track the impact of these rules using carefully constructed,

multi-dimensional measures of disclosure quality of the kind developed in this thesis.
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Appendix A: “Sample Banks”

The final analytical sample comprises 80 listed commercial banks across five global regions,
yielding 390 bank-year observations over the period 2020-2024. Banks are drawn from the
S&P Global Top 100 Banks by Total Assets ranking (December 2024 edition). Each bank
listed below contributes the full five-year panel (2020-2024) unless a restricted year range
is indicated; restricted ranges reflect the absence of an English-language standalone or
integrated sustainability report for the year(s) not listed.

Note: The Capital One 2020 ESG report is not included in the panel because the file is a combined
2019-2020 disclosure whose content straddles a year outside the 2020-2024 sampling window.

Capital One is therefore present in the panel for 2021-2023 only.

Asia-Pacific (38 banks)

Bank Country Ticker Report years
ANZ Group Holdings Australia ANZ.AX 2020-2024
Agricultural Bank of China China 1288.HK 2020-2024
Bank of China China 3988.HK 2020-2024
Bank of Communications China 3328.HK 2020-2024
Bank of Jiangsu China 600919.SS 2021-2024
China Construction Bank China 0939.HK 2020-2024
China Everbright Bank China 601818.SS 2020-2024
China Merchants Bank China 3968.HK 20202024
China Minsheng Banking Corp China 1988.HK 20202024
China Zheshang Bank China 2016.HK 20202024
CITIC Limited Hong Kong 0267.HK 2020-2024
Commonwealth Bank of Australia Australia CBA.AX 2020-2024
DBS Group Holdings Singapore D05.S1 2020-2024
Hana Financial Group South Korea 086790.KS 20202024
HDFC Bank India HDFCBANK.NS 2020-2023
HSBC Holdings UK HSBA.L 2020-2024
Huaxia Bank China 600015.SS 2020-2024
Industrial and Commercial Bank of China 1398.HK 20202024
China
Industrial Bank (CIB) China 601166.SS 2020-2024
Japan Post Bank Japan 7182.T 2020-2022, 2024
KB Financial Group South Korea 105560.KS 2020-2024
Mitsubishi UFJ Financial Group Japan 8306.T 20202024
(MUFG)
Mizuho Financial Group Japan 8411.T 20202024
National Australia Bank Australia NAB.AX 20202024
Nomura Holdings Japan 8604.T 2020-2024
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OCBC Group Singapore 039.S1 20202024
Ping An Insurance Group China 2318.HK 2020-2024
Postal Savings Bank of China China 1658. HK 20202024
Resona Holdings Japan 8308.T 20202024
Shanghai Pudong Development Bank China 600000.SS 2020-2024
Shinhan Financial Group South Korea 055550.KS 20202024
Standard Chartered UK STAN.L 2020-2024
State Bank of India India SBIN.NS 2020-2024
Sumitomo Mitsui Banking Corp Japan 8316.T 20202024
(SMBC)
Sumitomo Mitsui Trust Holdings Japan 8309.T 20202024
United Overseas Bank Singapore Ul1.SI 2020-2024
Westpac Banking Corporation Australia WBC.AX 20202024
Woori Financial Group South Korea 316140.KS 2020-2024
Europe (20 banks)
Bank Country Ticker Report years
ABN AMRO Bank Netherlands ABN.AS 2020-2024
Banco Bilbao Vizcaya Argentaria Spain BBVA.MC 20202024
Banco Santander Spain SAN.MC 20202024
Barclays UK BARC.L 2020, 2022, 2024
BNP Paribas France BNP.PA 20202024
CaixaBank Spain CABK.MC 20202024
Commerzbank Germany CBK.DE 2020-2024
Crédit Agricole Group France ACA.PA 2020-2024
Danske Bank Denmark DANSKE.CO 20202024
Deutsche Bank Germany DB 2020-2024
Erste Group Bank Austria EBS.VI 2020-2024
Intesa Sanpaolo Italy ISP.MI 2020-2024
KBC Group Belgium KBC.BR 2020-2024
Lloyds Banking Group UK LLOY.L 2020-2024
NatWest Group UK NWG.L 2020-2024
Nordea Bank Finland NDA-FL.HE 2020-2024
SEB Group Sweden SEB-A.ST 2020-2024
Société Générale France GLE.PA 20202024
UBS Group Switzerland UBSG.SW 2020-2024
UniCredit Italy UCG.MI 2020-2024
North America (17 banks)
Bank Country Ticker Report years
Bank of New York Mellon USA BK 2020-2024
Capital One Financial Corp. USA COF 2021-2023
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Charles Schwab Corp. USA SCHW 2021-2023
CIBC (Canadian Imperial Bank of Canada CM.TO 20202024
Commerce)

Citigroup USA C 2020-2024
Goldman Sachs USA GS 2020-2024
JPMorgan Chase USA JPM 20202024
Morgan Stanley USA MS 20202024
National Bank of Canada Canada NA.TO 2020-2024
PNC Financial Services Group USA PNC 2021-2024
Royal Bank of Canada Canada RY.TO 20202024
Scotiabank (Bank of Nova Scotia) Canada BNS.TO 2020-2024
State Street USA STT 2020-2024
TD Bank Group Canada TD.TO 20202024
Truist Financial USA TFC 2020-2024
U.S. Bancorp USA USB 2020-2024
Wells Fargo USA WEFC 20202024

Latin America (3 banks)
Bank Country Ticker Report years
Banco Bradesco Brazil BBDC4.SA 20202024
Banco do Brasil Brazil BBAS3.SA 2020-2024
Itat Unibanco Holding Brazil ITUB4.SA 20202024
Middle East (2 banks)

Bank Country Ticker Report years
First Abu Dhabi Bank UAE FAB 2020-2024
Qatar National Bank (QNB Group) Qatar QNBK.QA 20202024

Unlisted institutions analysed but absent from the regression panel

The following cooperative, mutual or state-owned institutions are processed through the text-
analytic pipeline but cannot enter the regression panel because the dependent variable (annualised
stock return volatility) cannot be computed: BPCE (Groupe BPCE), La Banque Postale, Raiffeisen
Switzerland, Crédit Mutuel, Norinchukin Bank, Rabobank, DZ Bank, and Landesbank Baden-
Wiirttemberg (LBBW). Their text-analytic metrics are retained in the underlying dataset for
completeness.
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Appendix B: “SASB Material Topic Dictionary”

The SASB material-topic dictionary used in this thesis covers the six material topics
identified by the Sustainability Accounting Standards Board for the Commercial Banking
industry (SASB Standard FN-CB, Version 2023-12). Each topic is operationalised through
a list of primary keywords (high-signal terms drawn directly from the SASB standard) and
secondary keywords (contextual terms common in banking ESG disclosure). The dictionary

contains 124 primary and 203 secondary keywords, for a total of 327 terms.

Data Security (FN-CB-230a)
SASB Code: FN-CB-230a

Primary keywords (21): data breach, data breaches, data security, data privacy, data
protection, cybersecurity, cyber security, cyber risk, cyber threat, cyber attack, information
security, personal data, account holder, data loss, identity theft, phishing, ransomware,

malware, encryption, gdpr, data governance

Secondary keywords (28): privacy, firewall, intrusion, vulnerability, authentication,
biometric, tokenization, penetration testing, security incident, security awareness, security
training, cloud security, digital security, fraud prevention, fraud detection, customer data,
confidentiality, unauthorized access, two-factor, multi-factor, access control, security
operations, threat intelligence, security breach, incident response, data handling,

information protection, pci dss

Financial Inclusion and Capacity Building (FN-CB-240a)
SASB Code: FN-CB-240a

Primary keywords (16): financial inclusion, financial literacy, financial education,
unbanked, underbanked, underserved, community development, small business lending,
community lending, affordable banking, capacity building, community reinvestment,

microfinance, microlending, financial access, banking access

Secondary keywords (29): low-income, rural banking, mobile banking, digital banking,

financial empowerment, economic empowerment, community investment, social impact,
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affordable housing, community development financial, minority-owned, women-owned,
small enterprise, financial capability, savings program, checking account, community
outreach, economic development, inclusive finance, developing countries, developing
economies, emerging markets, poverty alleviation, poverty reduction, sme lending, sme

financing, disadvantaged, vulnerable communities, accessibility

Incorporation of ESG Factors in Credit Analysis (FN-CB-410a)
SASB Code: FN-CB-410a

Primary keywords (20): esg integration, esg factors in credit, esg credit analysis, esg risk
assessment, esg due diligence, esg screening, sustainable lending, sustainable finance, green
lending, green bond, green bonds, social bond, social bonds, sustainability-linked loan,
sustainability-linked bond, responsible lending, responsible investment, climate risk

assessment, environmental risk assessment, transition finance

Secondary keywords (34): esg criteria, esg policy, esg framework, esg scoring,
environmental risk, social risk, governance risk, credit risk management, sustainability risk,
equator principles, principles for responsible, green finance, climate finance, social finance,
impact investing, impact investment, responsible banking, sustainable development goals,
sdg, sdgs, taxonomy, eu taxonomy, green taxonomy, exclusion policy, sector policy,
sensitive sector, controversial weapons, coal financing, fossil fuel financing, positive

screening, negative screening, best-in-class, thematic investing, blended finance

Financed Emissions and Climate Risk (FN-CB-410b)
SASB Code: FN-CB-410b

Primary keywords (22): financed emissions, scope 1, scope 2, scope 3, carbon footprint,
carbon emissions, greenhouse gas, ghg emissions, co2 emissions, net zero, net-zero, carbon
neutral, carbon neutrality, climate target, science based targets, sbti, paris agreement, paris-

aligned, tcfd, climate-related financial disclosures, decarbonization, decarbonisation

Secondary keywords (37): carbon intensity, emission reduction, emissions reduction,
climate change, climate risk, climate strategy, transition risk, physical risk, stranded assets,

carbon pricing, carbon offset, carbon credit, renewable energy, energy efficiency, clean
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energy, climate scenario, scenario analysis, stress testing climate, 2 degrees, 1.5 degrees,
global warming, fossil fuel, coal phase, oil and gas, pcaf, partnership for carbon accounting,
carbon disclosure, cdp, climate disclosure, green building, energy transition, low carbon,
low-carbon, climate action, climate commitment, environmental footprint, operational

emissions

Business Ethics (FN-CB-510a)
SASB Code: FN-CB-510a

Primary keywords (25): business ethics, whistleblower, whistleblowing, anti-corruption,
anticorruption, bribery, anti-bribery, insider trading, market manipulation, antitrust, anti-
competitive, anticompetitive, money laundering, anti-money laundering, aml, know your
customer, kyc, compliance, code of conduct, code of ethics, fraud, misconduct, malpractice,

sanctions, financial crime

Secondary keywords (35): regulatory compliance, regulatory fine, legal proceedings, ethical
conduct, ethical behavior, ethical behaviour, integrity, transparency, accountability, conflict
of interest, conflicts of interest, fair dealing, fair treatment, treating customers fairly, tax
transparency, tax compliance, tax evasion, corruption, speak up, reporting mechanism,
ethics training, compliance training, regulatory enforcement, regulatory action, responsible
marketing, responsible sales, customer protection, consumer protection, mis-selling, mis
selling, product governance, politically exposed, suspicious transaction, beneficial

ownership, terrorist financing

Systemic Risk Management (FN-CB-550a)
SASB Code: FN-CB-550a

Primary keywords (20): systemic risk, systemically important, g-sib, gsib, too big to fail,
stress test, stress testing, capital adequacy, capital requirements, capital planning, basel iii,
basel iv, basel framework, resolution planning, living will, recovery plan, macroprudential,

financial stability, total loss-absorbing capacity, tlac

Secondary keywords (40): capital ratio, tier 1, tier 2, cetl, leverage ratio, liquidity ratio, lcr,

nsfr, risk management, risk governance, risk appetite, risk framework, enterprise risk,
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operational risk, credit risk, market risk, liquidity risk, counterparty risk, concentration risk,
regulatory capital, risk-weighted assets, rwa, contingency planning, business continuity,
dodd-frank, volcker rule, mifid, prudential regulation, prudential supervision, central bank,
regulator, supervisory review, interconnectedness, complexity, cross-jurisdictional, pillar 3,

disclosure requirements, buffer, countercyclical, capital buffer
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Appendix C: “Variable Definitions”

This appendix defines every variable used in the regression analyses reported in Chapter 5, organised
by role. All continuous variables are winsorised at the 1st and 99th percentiles in estimation. Year-
varying financial controls are computed at the calendar-year frequency from daily price data
(volatility, beta) or year-end balance-sheet values (market capitalisation, total assets, ROE).

Dependent variable

Variable

Definition

annualized volatility

Stock-return volatility for bank i in calendar year t. Computed as the
standard deviation of daily log returns over year t, annualised by
multiplying by V252. A minimum of 100 daily observations per bank-year
is required.

Disclosure-quality independent variables

Variable

Definition

fog index

Gunning Fog Index of the bank's ESG report for year t. Computed as 0.4
x (avg. words per sentence + % complex words), where complex words
have > 3 syllables. Higher values indicate less readable text.

flesch_kincaid_grade

Flesch-Kincaid Grade Level of the report, used as a Fog-Index robustness
check in R2. Computed as 0.39 x (avg. words per sentence) + 11.8 x (avg.
syllables per word) — 15.59.

Im_tone Loughran-McDonald net positive sentiment ratio, (P — N) / (P + N), where
P and N are positive- and negative-word counts using the L-M 2011
financial-sentiment dictionary. Range [—1, +1]; higher values indicate
more positive tone.

abs_tone Absolute value of Im_tone, used in §5.3 as a measure of tone extremity

independent of direction.

esg_density_pct

ESG vocabulary density: count of ESG-related words from the Baier et al.
(2020) banking-adapted lexicon divided by total clean word count,
expressed as a percentage.

sasb_density_pct

SASB material-topic density: total weighted hits across the six SASB
Commercial Banking material topics divided by clean word count,
expressed as a percentage. Primary keywords are weighted twice;
secondary keywords once.

sasb_hhi_balance

Normalised Herfindahl-Hirschman balance score across the six SASB
material topics: 1 — (HHI — 1/N) / (1 — 1/N), where HHI is computed on
each topic's share of total SASB hits and N = 6. Range [0, 1]; 1 indicates
perfectly even coverage across all six topics, 0 indicates concentration on
a single topic.

sasb_proportional _coverage

Proportional-coverage metric: percentage of the six SASB topics for
which weighted hits exceed 0.1% of the bank's clean word count. Used as
an alternative SASB measure in Model le.

Topic-conditioned disclosure-quality variables (Tables 8-9)

Variable

Definition

fog _material

Gunning Fog Index computed only on sentences containing at least one
SASB primary-keyword match. Captures the readability of the report's
material-topic discussion.

fog _non_material

Gunning Fog Index computed on the complement: sentences with no SASB
primary-keyword match.

Jog gap

fog_material — fog non_material. Within-document gap measure; positive
values indicate that material content is less readable than the rest of the
report (selective obfuscation).
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tone_material

Loughran-McDonald tone computed only on sentences containing at least
one SASB primary-keyword match.

tone non material

Loughran-McDonald tone computed on the complement set of sentences.

tone_gap

tone material — tone non_material. Within-document gap; negative values
indicate that material content is less positively toned than the rest of the
report.

Financial and report-level controls

Variable

Definition

log _market cap

Natural logarithm of year-end market capitalisation in US dollars. Bank-
year market capitalisations are sourced from primary annual reports and
third-party financial databases, with year-end currency conversion to USD.

roe Return on equity for year t: net income divided by year-end total
stockholders' equity. Sourced bank-by-bank from primary annual reports.
beta Year-varying market beta: slope coefficient from a regression of the bank's

daily log returns on daily log returns of the iShares MSCI ACWI ETF for
the corresponding calendar year. A minimum of 100 overlapping trading
days per year is required.

total _assets

Year-end total assets in USD billions, sourced from each bank's audited
primary financial statements with year-end currency conversion (see
methodology notes).

log total assets

Natural logarithm of total assets. Used as an explicit bank-size control in
robustness check RS.

report_dummy

Binary indicator: 0 = standalone ESG/CSR/Sustainability report; 1 =
integrated annual report with embedded sustainability content.

clean_word_count

Number of cleaned words in the report after extraction-pipeline
preprocessing (removal of repeated sidebar text, headers, footers, URLs and
non-ASCII artefacts).

log word _count

Natural logarithm of clean_word _count. Included as a control to absorb
report-length effects.

tierl ratio

The ratio of the bank's Tier 1 (going-concern) regulatory capital to risk-
weighted assets, the supervisory measure of loss-absorbing capital strength
under Basel I1I. The fully-loaded ratio is used where disclosed, the
transitional ratio where the fully-loaded figure is unavailable (held
consistent per bank across years), and the standardised-approach ratio for
US banks. Banks with a 31 March fiscal year-end (the Japanese banks and
HDFC Bank) are dated to that fiscal year-end. Used as a solvency control in
the augmented specification (Model 1b+T1) and decomposed in the
Mundlak analysis.

Fixed effects

Variable

Definition

year 2021, year 2022,
year 2023, year 2024

Year fixed-effect dummies; 2020 is the omitted base category. Absorb
common time shocks including the COVID-19 baseline.

region_Europe,
region_Latin_America,
region_Middle East,
region_North America

Region fixed-effect dummies; Asia-Pacific is the omitted base category.
Absorb systematic regional differences in disclosure norms, regulatory
environment, and bank-business-model composition.

Estimators (Table 7)
Variable Definition
Pooled OLS with bank- Baseline specification used throughout Chapter 5. Standard errors are
clustered SE clustered at the bank (folder name) level to accommodate arbitrary within-

bank serial correlation in residuals while assuming independence across
banks.
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Beck-Katz Panel-
Corrected Standard Errors
(PCSE)

Beck & Katz (1995). Pooled OLS coefficients with a sandwich-form
variance estimator that allows panel-specific heteroskedasticity and
contemporaneous cross-panel correlation in residuals. Treated as the
canonical robustness check for time-series cross-section panels in which
year fixed effects do not exhaust common time-shock structure.

Feasible GLS with AR(1)
errors

Prais-Winsten transformation under the assumption € it=p e {i,t-1} +u it
with a common p estimated from pooled within-panel residuals (estimated p
= 0.45 in this sample). Yields new and more efficient coefficient estimates
if the AR(1) structure is correctly specified.

Feasible GLS with panel
heteroskedasticity

Weighted least squares with weights equal to 1/6_i, where 62 i is the
sample variance of bank i's residuals from a first-stage OLS. Permits each
bank to have its own residual variance but imposes no serial-correlation
structure.

Bank Fixed Effects

Within-bank estimator. Region dummies are absorbed by the bank fixed
effects. The F-test for poolability rejects pooling at the 1% level (F =4.61),
confirming that bank-level heterogeneity is substantively important;
however, the short five-year panel yields limited within-bank time-series
variation in the persistent disclosure-quality variables of interest.

Random Effects

Random-effects GLS estimator (linearmodels.RandomEffects). Provides an
intermediate specification between pooled OLS and bank fixed effects,
retaining a portion of cross-bank identifying variation while accounting for
bank-level random heterogeneity. Used in §5.5 alongside bank fixed effects
as a Hausman comparison.
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Appendix D: “Methodology Notes Register”

This appendix documents the year-end USD reference rates used to convert balance-sheet
and market-capitalisation values denominated in non-US currencies. Rates are sourced via
the yfinance API (FX pair tickers EURUSD=X, USDKRW=X, USDCAD=X, USDJPY=X,
etc.) at the close of 31 December of each calendar year for all banks except those whose
fiscal year ends 31 March, for which the corresponding 31 March rate is used. The four
most-frequent conversions are tabulated below; conversions for other currencies (GBP,
CHF, HKD, INR, AED, QAR, AUD, DKK, SEK, SGD) follow the same convention and

are available in the underlying dataset.

Currency pair 2020 2021 2022 2023 2024
EUR/USD (31 | 1.2300 1.1325 1.0661 1.1068 1.0406
Dec)
KRW/USD (31 | 0.000920 0.000840 0.000793 0.000783 0.000681
Dec)
CAD/USD (31 | 0.7843 0.7847 0.7379 0.7559 0.6969
Dec)
JPY/USD (31 0.009256 0.009066 0.008195 0.007507 0.006603
Mar)

JPY/USD rates are reported at 31 March because Mizuho Financial Group, the only
Japanese bank in the panel whose published total-asset figures correspond to the 31 March

fiscal year-end, accounts for all Japanese-yen conversions in the bank-size variable.
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  Fog = 0 . 4 ×  (   total words  sentences + 100 ×   complex words  total words )


  Tone =   Positive words − Negative words  Total classified words


  ESG Density =   ESG dictionary matches  total clean words × 100


  SASB Density =   weighted SASB keyword hits  total clean words × 100


  HHI Balance = 1 −   ∑  i = 1 6    s  i 2


    s  i 2


  Proportional Coverage =   topics addressed  total topics × 100


  𝜎 = SD  (  ln ⁡    R  t ) ×  252


    Volatility  i , t = 𝛼 +   𝛽  1   Fog  i , t +   𝛽  2   Tone  i , t +   𝛽  3   SASB⧵_Density  i , t +   𝛽  4   HHI  i , t + 𝛾   X  i , t +   𝛿  t +   𝜆  r +   𝜀  i , t


  Quality    Metric  i , t = 𝛼 + 𝛽   ROE  i , t + 𝛾   Z  i , t +   𝛿  t +   𝜆  r +   𝜀  i , t

