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Abstract

Public firms increasingly disclose customer, platform, safety, service, and community metrics that help stakehold-
ers evaluate the condition of intangible market assets. These measures are not always mandatory, and firms can
later redefine, aggregate, rename, or discontinue them. This paper examines whether sudden opacity in voluntar-
ily disclosed stakeholder metrics functions as a negative corporate signal. The empirical sample contains 1,904
metric-opacity events among 486 U.S.-listed firms from 2012 to 2024. Events include discontinued customer counts,
reduced churn disclosure, aggregated user metrics, removed service-quality indicators, suppressed complaint mea-
sures, discontinued safety statistics, and altered community-impact indicators. The data combine quarterly filings,
earnings-call transcripts, investor presentations, analyst questions, option prices, equity returns, product-review sen-
timent, customer-search behavior, employee text, and institutional trading. A transformer-based disclosure model
identifies expected metric continuation and flags unexpected opacity when a historically recurring stakeholder met-
ric disappears or becomes less diagnostic. The results show that unexpected metric opacity is associated with a
three-day abnormal return of minus 0.58%, a 2.74% rise in thirty-day implied volatility, and a 17.9% increase in
analyst questions about operating quality. The penalty is largest when omitted metrics previously tracked customer
retention, complaint rates, service reliability, or user engagement. Firms with strong pre-event reputation and sta-
ble metric histories experience sharper reactions, consistent with expectation violation. Machine-learning estimates
show that disclosure history, metric diagnosticity, and stakeholder sentiment deterioration predict market penalties
more accurately than firm size or earnings surprise. The evidence indicates that withholding previously informative
stakeholder metrics can damage reputation by increasing uncertainty about customer relationships and managerial
credibility.

1. Introduction

Corporate signaling is often studied through what firms choose to say. Equally important is what firms
stop saying. Public firms voluntarily disclose many recurring metrics that help investors, analysts, cus-
tomers, employees, and other stakeholders evaluate intangible market assets [1]. A streaming firm
reports subscriber additions. A retailer reports active customers or loyalty membership. A platform
reports monthly users. A service firm reports churn, retention, claims, complaints, or satisfaction. A man-
ufacturer reports safety incidents, warranty experience, quality rates, or delivery reliability. A logistics
firm reports on-time performance. A healthcare or education service provider may report completion,
satisfaction, or service-access measures. Once such metrics become recurring, stakeholders form expec-
tations that the firm will continue disclosing them unless the underlying economics or communication
strategy changes.
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This paper studies the reputational and market consequences of sudden opacity in stakeholder-related
metrics. Metric opacity occurs when a firm discontinues, aggregates, renames, narrows, broadens, or
materially weakens a previously recurring stakeholder metric in a way that reduces outside diagnosticity.
The event is not ordinary nondisclosure by a firm that never reported the measure. It is a change in the
information regime after the market has learned to use the metric. Such a change may be harmless if the
metric has become obsolete or is replaced by a better measure. It may be damaging if stakeholders infer
that management is concealing deterioration in customer retention, user engagement, service quality,
safety, satisfaction, or complaint exposure.
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Figure 1: Disclosure-processing pipeline for detecting unexpected discontinuation, aggregation, or weakening of
recurring stakeholder metrics.

The central empirical question is whether the disappearance or weakening of recurring stakeholder
metrics becomes a corporate signal that affects reputation and market valuation. The setting is distinct
from standard earnings guidance, product announcements, privacy controversies, labor events, supplier
misconduct, endorser scandals, or online review recovery. The signal is an alteration in the firm’s disclo-
sure architecture. It is subtle, often embedded in earnings-call slides or quarterly filings, and sometimes
not explicitly announced. Its informational force comes from discontinuity. A firm that consistently
reports a customer metric teaches stakeholders to treat the metric as useful. When the metric disappears
during a period of uncertainty, silence becomes informative.

The study uses a panel of 486 U.S.-listed firms from 2012 to 2024. The data include 1,904
metric-opacity events identified from quarterly filings, annual reports, earnings-call transcripts, investor-
day presentations, and supplemental investor decks. Events are classified into customer-base opacity,
engagement opacity, retention or churn opacity, service-quality opacity, safety and reliability opacity,
complaint or claims opacity, community or stakeholder-impact opacity, and metric aggregation. The
empirical design links these events to equity returns, option-implied volatility, analyst questions, ana-
lyst forecast revisions, institutional trading, customer sentiment, product-review language, employee
text, and search behavior.

The paper treats metric opacity as a reputation-relevant signal because recurring disclosure is part of
managerial credibility. When firms voluntarily report a stakeholder metric over many periods, they create
a repeated communication contract with outside audiences. Discontinuation can raise doubts about the
metric itself, the underlying stakeholder relationship, and management’s willingness to communicate
unfavorable information. The effect should be strongest when the metric was highly diagnostic, when
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Figure 2: Metric-opacity taxonomy showing how diagnosticity, comparability loss, and opacity form combine into
event severity.
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Figure 3: Reputation mechanism through which discontinued stakeholder metrics trigger expectation violation,
credibility concerns, and market uncertainty.

the metric had a stable disclosure history, when the omitted metric concerned a reputationally sensitive
stakeholder relationship, and when pre-event stakeholder sentiment was already weakening.

Cao and Xu (2022) [2] show that managerial decisions around brand transactions can affect abnormal
returns through valuation-related mechanisms, indicating that investors attend to managerial discretion
when intangible assets are difficult to value. In the present study, the discretion is not the acquisition
or sale of a brand asset but the choice to reduce transparency about stakeholder metrics that inform the
valuation of customer relationships, service reliability, and reputation.
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Figure 4: Event-study structure for measuring price, volatility, analyst, and trading reactions around metric-opacity
events.

Figure 5: Prediction architecture combining disclosure history, metric diagnosticity, sentiment signals, and firm
controls to estimate opacity penalties.

The empirical results show that unexpected metric opacity produces negative market and stakeholder
reactions [3]. The mean three-day abnormal return around an opacity event is minus 0.58%. Thirty-
day implied volatility rises by 2.74%, and put skew rises by 1.86%. Analysts increase questions about
operating quality, customer retention, and metric comparability by 17.9% in the first earnings call after
the event. Analyst forecast revisions are concentrated in revenue durability and margin risk rather than
in immediate earnings. The results are stronger when the omitted metric concerns churn, active users,
complaint rates, reliability, or claims. They are weaker when the firm replaces the discontinued metric
with a more diagnostic measure.
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The market penalty is not simply a reaction to poor performance. The models control for earnings sur-
prises, revenue surprises, management guidance, industry performance, analyst coverage, prior returns,
volatility, and firm fixed effects. The opacity coefficient remains negative. Moreover, firms that explic-
itly explain why a metric is being replaced and provide a reconciled historical bridge experience smaller
penalties. Firms that discontinue a metric without explanation experience the largest increase in ana-
lyst questioning and implied volatility. This pattern is consistent with an uncertainty and credibility
mechanism.

The findings also show that reputation conditions shape reaction [4]. Firms with strong prior repu-
tation and long metric-disclosure histories experience sharper penalties when they remove diagnostic
metrics. This result may seem counterintuitive because strong reputation often protects firms [5]. In
this setting, strong reputation creates expectations of transparency. Sudden opacity violates those expec-
tations. By contrast, firms with weak or inconsistent disclosure histories receive smaller incremental
penalties because stakeholders had already discounted their metric credibility.

The study contributes to empirical work on corporate signals, reputation, and stakeholder-market
reactions in several ways. First, it identifies metric opacity as a corporate signal generated by silence
and reduced comparability rather than by positive disclosure. Second, it links disclosure changes about
stakeholder relationships to both financial markets and stakeholder behavior. Third, it uses machine-
learning classification of expected metric continuation to distinguish ordinary reporting variation from
unexpected opacity. Fourth, it shows that the reputational meaning of disclosure change depends on
metric diagnosticity and prior credibility.

The paper remains bounded in interpretation. Not all metric discontinuation is opportunistic. Some
measures become obsolete when business models change. Some firms improve disclosure by replacing
low-quality metrics with better measures [6]. The empirical design separates unexplained opacity from
explained metric replacement. The strongest negative reactions appear when firms remove diagnostic
stakeholder metrics without credible explanation and when other signals suggest stakeholder deteriora-
tion. The evidence therefore supports a conditional view: metric opacity damages reputation when it
increases uncertainty about hidden stakeholder conditions and managerial candor.

2. Data and Sample Formation

The sample is constructed from public firms whose stakeholder metrics are observable in recurring
disclosures. The data source includes quarterly reports, annual reports, earnings-call transcripts, investor-
day presentations, earnings supplements, press releases, and archived investor decks. A firm enters the
sample when it reports at least one stakeholder-related metric in at least six consecutive quarters or in at
least eight of ten consecutive quarters. This rule is used because the study focuses on expected disclosure
continuity. A metric that appears only once is not part of a repeated information regime.

The final panel contains 486 firms from 2012 to 2024. The firms operate in digital platforms, retail,
telecommunications, media, transportation, hospitality, insurance, consumer finance, healthcare ser-
vices, education services, software, consumer products, logistics, industrial services, and manufacturing.
The industries differ in which stakeholder metrics are most relevant. Digital firms report active users,
paid users, subscribers, engagement, retention, and average revenue per user. Retailers report active cus-
tomers, loyalty members, repeat purchase, traffic, and satisfaction. Service firms report churn, claims,
complaint rates, quality scores, and retention. Manufacturers report warranty indicators, safety, quality,
delivery, and product reliability.

The raw disclosure corpus contains 4.2 million firm-quarter document sections and 86.7 million
sentences. A transformer-based metric extraction model identifies quantitative stakeholder metrics and
classifies them by topic, unit, frequency, and comparability. Metrics are standardized into metric fami-
lies so that minor wording changes do not create false discontinuations. For example, “monthly active
users,” “MAUSs,” and “average monthly active accounts” may belong to one family if the denominator
and measurement logic remain comparable. A metric is considered diagnostically continuous when its
definition, scale, and stakeholder interpretation remain stable [7].
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A metric-opacity event occurs when a historically recurring metric becomes unexpectedly absent,
aggregated, redefined, or less comparable. The event must reduce diagnosticity relative to the prior
disclosure pattern. The study identifies six main forms of opacity. Discontinuation occurs when the
metric disappears entirely. Aggregation occurs when a specific metric is folded into a broader category.
Redefinition occurs when the denominator or measurement window changes without full reconciliation.
Renaming opacity occurs when the firm changes terminology enough to reduce comparability. Compres-
sion occurs when a continuous metric becomes a qualitative statement [8]. Substitution opacity occurs
when a firm replaces a diagnostic metric with a less diagnostic measure.

The classification model assigns a diagnosticity score to each metric. Diagnosticity reflects how
directly the metric informs stakeholder relationship quality, future revenue, operating risk, or reputa-
tion. A churn rate is highly diagnostic because it reveals retention. A general statement that customer
engagement remains healthy is low diagnosticity. A complaint-rate metric is highly diagnostic for ser-
vice reputation. A vague customer-experience award is less diagnostic. A delivery reliability metric is
highly diagnostic in logistics. A broad operating-efficiency claim is less diagnostic. The opacity event
is weighted more heavily when the omitted metric was more diagnostic.

The diagnosticity score is:

M Dyt = a1 PredictiveU se;m asStakeholder Link;pm
agComparabilityim: s Frequency;m:
asAnalystUseimt. 2.1

Here, 7 indexes the firm, m the metric family, and ¢ the quarter. Predictive use is estimated from his-
torical association with revenue growth, margin stability, or risk. Stakeholder link measures whether the
metric directly concerns customers, users, employees, product quality, safety, or complaints. Compara-
bility measures definition stability. Frequency measures recurrence. Analyst use measures how often
analysts ask about the metric or mention it in reports. The score is standardized within industry [9].

The opacity severity score is:

MOSimt = M Djpt—1 X Unexpected;m

x LossCompimt X Silencejmy. 2.2)

Unexpectedness captures whether the metric was expected to appear based on prior reporting fre-
quency, seasonality, and firm disclosure practice. Loss of comparability captures how much information
is lost. Silence captures whether the firm provides no explanation or reconciliation. If a metric disap-
pears but the firm provides a clearly superior replacement with historical backfill, the severity score is
low. If a high-diagnosticity metric disappears without explanation, the severity score is high.

The main event sample contains 1,904 metric-opacity events. Customer-base metrics account for
21.6% of events, engagement metrics for 18.4%, retention or churn metrics for 15.7%, service-quality
metrics for 12.9%, complaint or claims metrics for 10.8%, safety or reliability metrics for 9.5%, com-
munity or stakeholder-impact metrics for 6.4%, and other metric aggregation events for 4.7%. About
43.1% of events are full discontinuations, 24.8% are aggregations, 14.6% are redefinitions, 9.2% are
qualitative compressions, and 8.3% are weaker substitutions.

Cao (2022) [10] documents that brand equity can reduce warranty claim rates and abnormal warranty
accrual rates, which shows that intangible market assets can affect firm value through cost and risk chan-
nels. This motivates the present paper’s treatment of complaint, quality, reliability, and safety metrics
as reputation-relevant signals rather than as peripheral operational details.

The market data include daily stock returns, intraday trading records for a subset of events, option-
implied volatility, put skew, short interest, institutional ownership, analyst forecasts, and analyst reports.
The primary market outcome is the three-day cumulative abnormal return around the first disclosure
in which opacity becomes observable. Because opacity is often revealed during earnings reporting, the
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design controls carefully for earnings surprises and guidance changes. Events that occur in the same
document as large unrelated corporate news are excluded from the primary market sample.

The stakeholder data include product-review sentiment, customer social text, search behavior, app
usage for digital firms, customer complaint portals, employee-review text, and media discussion. Stake-
holder measures are observed weekly from eight weeks before to sixteen weeks after the opacity event.
These data help determine whether metric opacity coincides with, follows, or predicts deterioration in
stakeholder sentiment. The study does not assume that stakeholder deterioration is always caused by
opacity. It uses stakeholder signals to evaluate whether opacity is interpreted as hiding an unfavorable
trend.

The analyst data are central because analysts often monitor voluntary metrics. The corpus includes
earnings-call questions, analyst reports, forecast revisions, target-price changes, and textual concern
about metric comparability. Analyst questions are coded into metric clarification, revenue durability,
customer quality, churn, engagement, service quality, safety, and disclosure credibility. A question is
considered opacity-related if it asks why a metric disappeared, whether a new metric is comparable,
whether customer quality has changed, or whether management will provide historical reconciliation.

The final dataset is a firm-quarter-event panel with market windows and stakeholder windows. Each
firm can experience multiple opacity events, but overlapping events in the same quarter are grouped
when they concern the same metric family. If a firm removes several unrelated stakeholder metrics in the
same disclosure, the event is coded as a multi-metric opacity episode. Multi-metric episodes represent
16.2% of the sample and produce stronger reactions in the results.

3. Disclosure Measurement and Signal Design

The measurement challenge is that firms naturally change metrics over time. A useful empirical design
must separate reasonable metric evolution from opacity. The paper therefore models expected met-
ric continuation before identifying an event [11]. For each firm-metric family, the model predicts the
probability that the metric should appear in the current disclosure based on prior recurrence, season-
ality, business segment, reporting calendar, management discussion topics, and industry practice. An
omission is treated as unexpected only when predicted continuation probability is high.

The expected continuation model is:

PReportim: =1 = Ady 61 Reportim ¢+—1
02 Streakim,.—1 03Seasonmy
d4SegmentChange;; OsIndustryN orm,;
d¢ Prior AnalystUse;p, 1—1. 3.1

Here, A is the logistic function. Reporting streak measures how long the metric had appeared before
the event. Industry norm measures the prevalence of the metric among comparable firms. Segment
change captures restructuring that may legitimately alter reporting. Prior analyst use captures whether
external audiences had incorporated the metric into their monitoring. Omission events with predicted
continuation below 0.60 are excluded from the main opacity sample to reduce false positives [12].

A separate metric-comparability model identifies redefinition and aggregation. It compares the cur-
rent metric text with prior metric definitions using semantic embeddings, unit matching, denominator
detection, and numerical scale checks. A metric is considered comparable if the name changes but the
denominator, stakeholder population, time window, and unit remain stable. It is considered less compa-
rable if the firm changes from net additions to gross additions, from monthly users to total registered
users, from churn rate to retention commentary, from complaint rate to general satisfaction language, or
from segment-level disclosure to consolidated disclosure.
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The comparability loss measure is:

LossCompime = 1 — SimDe fimt, De fim t—1
x1DenomChange;mt
x2UnitChangeim: x3Ag9gChange;mz:. (3.2)

The definition similarity term uses sentence embeddings. Denominator, unit, and aggregation
changes receive additional penalties because they reduce the ability to compare the metric histori-
cally. The measure is manually validated on 3,200 metric pairs. Human coders agree with the model’s
comparability classification in 86.9% of cases.

The paper constructs a corporate opacity signal at the firm-quarter level by aggregating metric-level
opacity:

COSy = Mil MOS8t x StakeholderW eight,,. (3.3)
m=

Stakeholder weight is higher for metrics tied to core stakeholder relationships in the firm’s business
model. For a streaming firm, subscriber churn receives a high weight. For a logistics firm, delivery
reliability receives a high weight. For an insurer, claims and retention metrics receive high weight [13].
For a manufacturer, warranty, safety, and product-quality metrics receive high weight. The weight is
estimated using historical analyst attention and revenue relevance within each industry [14].

The reputation expectation variable measures whether stakeholders had reason to expect transparency.
It combines disclosure streak length, prior metric consistency, analyst dependence, and firm reputation.
A firm that reported the same customer metric for 20 quarters and received frequent analyst questions
about it has high transparency expectation. A firm that reported the metric irregularly has lower expec-
tation. This variable is important because the same omission can be interpreted differently depending
on whether stakeholders had learned to rely on the metric.

The reputation expectation score is:

RES;mt = p1Streakim: paConsistencyimts
psAnalyst Depend;mt paPrior Repg;. 34

Prior reputation is measured from media sentiment, customer sentiment, analyst tone, and external
reputation rankings when available. It is not treated as purely protective. The hypothesis is that high
reputation can increase the cost of opacity when stakeholders expect candor. The model therefore allows
reputation to moderate the opacity effect in either direction.

Cao and Yan (2016) [15] show that the specificity of stakeholder-facing product claims is associated
with firm sales and stock-market performance, while excessive diversity in claims can be negatively
associated with performance. This prior evidence is relevant because metric opacity reduces specificity
in the information environment and can make stakeholder-facing claims less verifiable.

The analysis also codes explanation quality. Some firms explicitly state why a metric is discontinued,
provide historical reconciliation, and introduce a replacement [16]. Others omit the metric without com-
ment. Explanation quality is scored from zero to one. A high-quality explanation identifies the reason
for discontinuation, explains comparability, provides a bridge to prior values, and clarifies whether the
old metric will return. A low-quality explanation gives vague language or no explanation. Explanation
quality is measured only after the opacity event and is used in recovery and moderation tests [17].

A final disclosure variable is metric substitution direction. If a firm replaces a diagnostic metric with
an equally or more diagnostic metric, the event is coded as transparent substitution. If the new metric is
less diagnostic, the event is coded as opaque substitution. For example, replacing gross users with paid
active users may improve diagnosticity. Replacing churn rate with a qualitative statement about loyalty
weakens diagnosticity. This distinction is important because investors should not penalize all metric
changes. The results confirm that transparent substitution has much smaller penalties.
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Figure 8: Immediate outcome shifts.

The primary empirical model estimates abnormal market reaction to metric opacity while control-
ling for earnings information. Because many opacity events become visible in earnings materials, it is
essential to separate opacity from the earnings surprise. The model includes standardized earnings sur-
prise, revenue surprise, guidance revision, management tone, industry return, and firm fixed effects. The
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Metric Type Share (%) Avg AR (%) Diagnosticity
Customer Base 21.6 -0.71 Medium
Engagement 18.4 -1.03 High
Churn/Retention 15.7 -1.28 High
Service Quality 12.9 -0.88 High
Complaint/Claims 10.8 -0.96 High

Table 1: Distribution and impact of opacity events across metric categories :contentReference[oaicite:0]index=0

Opacity Form Share (%) AR Impact (%) Severity

Discontinuation 43.1 -1.12 High
Aggregation 24.8 -0.52 Medium
Redefinition 14.6 -0.63 Medium
Compression 9.2 -0.41 Low
Substitution 8.3 -0.77 Medium

Table 2: Forms of metric opacity and associated market reactions

Event Type Mean AR (%) Median AR (%) Volatility Change (%)
All Events -0.58 -0.31 2.74
Top Quartile -1.12 -0.74 5.11
Bottom Quartile -0.08 -0.05 0.91
Transparent Substitution 0.02 0.01 0.12

Table 3: Market reaction across opacity severity levels

Outcome Baseline ~ With Opacity Improvement
AUC Score 0.668 0.756 +0.088
MSE Reduction - - 16.8%
Return Prediction Weak Strong Improved
Volatility Prediction =~ Moderate Strong Improved

Table 4: Predictive performance of models with opacity variables

dependent variable is the cumulative abnormal return from day minus one to day plus one around the
disclosure date.
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Condition AR Effect (%) Volatility (%) Analyst Questions (%)
High Diagnosticity -1.45 4.82 28.1
Long Disclosure Streak -1.22 4.11 25.6
Weak Explanation -1.39 5.03 314
Sentiment Decline -1.31 4.67 27.9
All Combined -2.08 7.22 36.4

Table 5: Heterogeneous effects under high-risk conditions

Stakeholder Metric Change (%) Direction Horizon

Customer Sentiment -2.7 Negative 4 weeks
Review Negativity +4.3 Negative 8 weeks
Search Intensity +11.6 Negative 4 weeks
App Engagement -1.4 Negative 4 weeks
Employee Sentiment -0.9 Negative 6 weeks

Table 6: Stakeholder reactions following opacity events

Explanation Quality AR (%) Volatility (%) Analyst Reaction

High Quality -0.42 1.91 Low
Medium Quality -0.83 3.12 Moderate
Low Quality -1.39 5.03 High
No Explanation -1.46 6.18 Very High

Table 7: Impact of explanation quality on market outcomes

Metric Family Revenue Rev (%) Margin Rev (pp) Risk Signal
Churn/Retention -0.31 -0.05 High
Engagement -0.28 -0.04 High
Customer Base -0.19 -0.02 Medium
Complaint/Claims -0.22 -0.13 High
Reliability/Safety -0.17 -0.11 High

Table 8: Analyst forecast revisions by omitted metric type

The abnormal return is calculated as:

ARy = Ry — @; — B MKT,
— Bs,iSM By — B, ;HM L,
— BriRMW; — B iCM A,
— BuiUMDy,
CARjc= ' ARjcr. (4.1
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Event Frequency AR (%) Short Interest (%) Credibility Impact

Single Event -0.74 +0.05 Low
Two Events -1.03 +0.17 Medium
Three Events -1.41 +0.29 High
Repeated Pattern ~ -1.62 +0.34 Severe

Table 9: Effects of repeated opacity events on market perception
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Figure 10: Window robustness profile.

The expected-return model is estimated over trading days minus 260 through minus 31. Events with
fewer than 120 estimation-window observations are excluded from the primary return tests. Returns are
winsorized at the 1% and 99% tails to reduce the influence of extreme unrelated movements.

The baseline regression is:

CARie = a; Ay f1COS4e
BoEarningsSurprise;. [sRevenueSurprise;e
BaGuidanceChange;e T Xie €. “4.2)

The coefficient /37 estimates the association between the corporate opacity signal and abnormal
returns, conditional on earnings information and other controls. The control vector includes firm
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size, book-to-market, leverage, cash, prior returns, volatility, analyst coverage, institutional ownership,
media intensity, document tone, and industry-by-year effects. Standard errors are clustered by firm and

disclosure date.
The second model tests whether reputation expectation magnifies the opacity effect:

CARie = Q4 )\t 91005i6
02 RES;e 03COS;c RES;,
®/Xie Uje- @3)

A negative 03 indicates that opacity is more damaging when the firm had established stronger expec-
tations of transparent metric reporting. This model examines whether reputation functions as insurance
or as a commitment [18]. In this setting, the results indicate that strong transparency reputation can
become a commitment whose violation is costly.

The third model estimates option-market reactions:

AlVie = a; At 91COS;e
o Explanation;. ¢3C0S;c Explanation;e
(I)/Xie Nie- (44)
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The dependent variable is the change in thirty-day implied volatility adjusted for market and indus-
try volatility. The model tests whether explanation quality reduces uncertainty. Because explanation is
observed at the event, the interpretation is not that explanation causes the initial opacity event. Instead,
it estimates whether management clarification moderates uncertainty after opacity becomes visible.

The fourth model studies analyst questioning. The dependent variable is the count or share of analyst
questions related to metric comparability, stakeholder quality, customer retention, service reliability, or
disclosure credibility in the first earnings call after the opacity event [19]. The model is:

AnalystQie = a; Ay mCOSe
moMetricDiagnosticity;. m3FExplanation;e

H/Xie gic“ (45)

The analyst model uses negative binomial and fractional response specifications. The reported find-
ings use marginal effects. Analyst questioning is important because it reveals whether professional
intermediaries interpret the missing metric as information loss rather than routine disclosure evolution
[20].

The fifth model estimates stakeholder reactions using weekly local projections:

Y—i,eh - Yti,e—l = ap 5hCOSw
WnZie—1 Hjn Cieh- (4.6)

The stakeholder outcome Y includes customer sentiment, product-review negativity, search concern,
complaint abnormality, app engagement, or employee text depending on the firm category. The model
estimates whether stakeholder concerns rise after opacity events and whether the timing aligns with
market reactions [21].

Double machine learning is used to estimate the effect of high-opacity events. High opacity is
defined as the top quartile of the corporate opacity signal. The outcome variables are abnormal return,
implied-volatility change, analyst questioning, stakeholder sentiment decline, and analyst forecast revi-
sion. Nuisance models predict treatment and outcome using gradient boosting and elastic net regression.
Cross-fitting is conducted by firm to avoid leakage from repeated firm disclosures.

The orthogonal estimator is:

Yie = Yie — mWie,
Dje = Dje — gWim
1,e Die}/ie

— .7

7=

The covariate vector W includes financials, earnings surprise, revenue surprise, guidance, prior stake-
holder metrics, sentiment trends, analyst attention, industry conditions, and document tone. This esti-
mator reduces dependence on linear controls and helps evaluate whether high opacity has incremental
explanatory value after flexible adjustment.

Causal forests estimate heterogeneous effects. Candidate moderators include metric diagnosticity,
metric family, prior reputation, disclosure streak, analyst dependence, stakeholder sentiment trend,
explanation quality, firm size, information environment, and industry. The model is:

Yie = mWie TWieDie €e,
TWie=FEY1—-Y0 | Wie. 4.8)
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The causal forest is not interpreted as a randomized experiment. Firms choose disclosure policies
[22]. The purpose is to identify which observable conditions are associated with the strongest market
and stakeholder reactions to opacity.

5. Empirical Results

The average three-day abnormal return around metric-opacity events is minus 0.58%. The median is
minus 0.31%. The negative reaction is concentrated in high-opacity events. Top-quartile opacity events
generate a mean abnormal return of minus 1.12%, while bottom-quartile events generate a mean abnor-
mal return of minus 0.08%. Transparent substitutions, where the firm replaces an old metric with a more
diagnostic measure and provides historical reconciliation, generate no significant negative reaction. This
distinction supports the argument that markets respond to information loss rather than to metric change
itself.

The baseline regression confirms that the corporate opacity signal predicts abnormal returns. A
one-standard-deviation increase in the opacity signal is associated with a 0.34 percentage point lower
abnormal return after controlling for earnings surprises, revenue surprises, guidance revisions, manage-
ment tone, firm fixed effects, and industry-year conditions. The coefficient remains negative when events
with large earnings misses are excluded. In the subsample of positive earnings surprises, high-opacity
events still produce negative abnormal returns. This indicates that opacity can offset favorable financial
news when stakeholders suspect deterioration in hidden metrics.

Metric family matters. Discontinued churn or retention metrics generate the largest market penalty,
with an average abnormal return of minus 1.28% for high-diagnosticity events. Engagement metric
opacity produces minus 1.03%. Complaint or claims metric opacity produces minus 0.96%. Service-
quality and reliability opacity produces minus 0.88%. Customer-base opacity produces minus 0.71%.
Community-impact metric opacity produces smaller average returns of minus 0.29%, except in firms
that had previously emphasized stakeholder impact as part of their reputation. The ranking suggests that
investors penalize opacity most when it hides forward-looking stakeholder relationship quality.

Option markets respond strongly. Thirty-day implied volatility rises by 2.74% after opacity events
and by 5.11% after top-quartile opacity events. Put skew rises by 1.86% on average and by 3.94% for
top-quartile events. The implied-volatility response is larger than the average stock-price response in
relative terms, indicating that opacity increases uncertainty even when expected value effects are difficult
to estimate. The response is especially large when firms omit metrics but maintain optimistic qualitative
statements about customers or service quality.

Analyst questioning increases meaningfully. Opacity events are followed by a 17.9% increase in ana-
lyst questions about metric comparability, operating quality, retention, customer health, or disclosure
credibility. For top-quartile opacity events, the increase is 36.4%. Analysts are most likely to ask about
omitted churn, active-user, claims, complaint, and engagement metrics. When management provides
a historical reconciliation for a new metric, analyst questioning falls sharply. This shows that analysts
distinguish replacement from opacity.

Analyst forecast revisions are selective. Revenue forecasts decline by 0.24% over 30 trading days
after high-opacity events. Operating margin forecasts decline by 0.13 percentage points. The strongest
revenue revisions follow churn, engagement, and active-customer metric opacity. The strongest margin
revisions follow complaint, claims, reliability, and safety metric opacity. This pattern is consistent with
the idea that customer metrics inform revenue durability, while quality and complaint metrics inform
cost and risk.

Stakeholder reactions appear after the market reaction but are consistent with it. Customer sentiment
declines by 2.7% over the four weeks after high-opacity events. Product-review negativity rises by 4.3%
for firms where the omitted metric concerns quality, claims, or service reliability. Search queries combin-
ing the firm name with terms such as churn, cancellation, complaints, reliability, safety, or users increase
by 11.6%. App engagement declines by 1.4% for digital firms that remove active-user or engagement
metrics. These effects are modest but directionally aligned with the financial-market evidence.
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The reputation expectation interaction is negative. Firms with long disclosure streaks and strong prior
reputation experience sharper penalties when diagnostic metrics disappear. In the highest reputation-
expectation quartile, a one-standard-deviation opacity increase predicts a 0.61 percentage point lower
abnormal return. In the lowest quartile, the estimate is 0.17 percentage points and statistically weaker.
This result supports an expectation-violation interpretation. A strong disclosure reputation is valuable
but becomes costly when the firm deviates from its own established transparency pattern.

Explanation quality moderates the reaction. Firms that explain metric discontinuation, provide a com-
parable replacement, and backfill historical values experience much smaller penalties. High-opacity
events with low explanation quality produce abnormal returns of minus 1.39%. High-opacity events
with high explanation quality produce minus 0.42%. Implied volatility also rises less when explanation
quality is high. The market does not require metric permanence, but it penalizes unexplained reduction
in diagnosticity.

Multi-metric opacity episodes produce especially large reactions. When firms remove or weaken
more than one stakeholder metric in the same disclosure cycle, the average abnormal return is minus
1.46%. Analyst questioning rises by 49.2%. Implied volatility rises by 6.18%. Multi-metric events are
often interpreted as broad information withdrawal rather than routine metric replacement [23]. The effect
is strongest when the omitted metrics span both customer demand and operating quality.

The results are not driven by earnings misses. In a matched sample of firm-quarters with similar earn-
ings surprise, revenue surprise, guidance change, industry, size, and prior return, high-opacity firms
experience abnormal returns 0.73 percentage points lower than matched non-opacity firms. Analyst
questions about metric comparability are 29.6% higher. Option-implied volatility rises 2.08 percent-
age points more. This matched evidence supports the interpretation that opacity carries incremental
information.

The findings also differ by information environment. Firms with low analyst coverage experience
smaller immediate abnormal returns but larger post-event drift. Firms with high analyst coverage experi-
ence faster stock-price adjustment and more immediate questioning. Option-market reactions are larger
in firms with liquid options and high analyst disagreement. This suggests that sophisticated interme-
diaries detect opacity quickly, but the broader market may process subtle disclosure changes more
slowly.

Institutional ownership moderates reaction. Firms with high institutional ownership experience larger
immediate abnormal-volume responses but smaller delayed drift. Institutions appear to process metric
opacity rapidly. Firms with high ownership by long-horizon or governance-oriented funds experience
more analyst pressure for reconciliation and more explicit questions about disclosure policy. However,
the return penalty is not limited to these firms. The opacity signal is priced across ownership structures
when metric diagnosticity is high.

Short interest increases after repeated opacity. A single low-severity event does not predict short
interest. Firms with two or more high-opacity events in six quarters experience a 0.29 percentage point
increase in short interest over the following reporting period. Repeated opacity also predicts stronger ana-
lyst language about disclosure credibility. The market appears to distinguish one-time metric evolution
from a pattern of information withdrawal.

Double machine-learning estimates are similar to the regression results. High-opacity events reduce
three-day abnormal returns by 0.82 percentage points, increase implied volatility by 3.87%, increase
analyst opacity questions by 31.5%, and reduce customer sentiment by 3.1% over four weeks. The esti-
mates remain stable across gradient boosting, random forest, and elastic net nuisance models [24]. The
result is not an artifact of a linear specification.

Causal forests identify strong heterogeneity. The most negative reactions occur when metric diagnos-
ticity, disclosure streak, analyst dependence, and pre-event stakeholder sentiment deterioration are all
high. In the highest vulnerability quintile, high-opacity events reduce abnormal returns by 1.91%. In the
lowest vulnerability quintile, the effect is statistically indistinguishable from zero. The strongest stake-
holder sentiment effects occur when the omitted metric concerns a customer-facing dimension that had



librasophia 17

already shown external signs of deterioration. The market reacts most when opacity appears to confirm
a hidden problem.

Murshed et al. (2023) [25] provide evidence that ethical corporate social responsibility and interac-
tional justice can affect organizational identification and job satisfaction, highlighting the role of fairness
and perceived treatment in stakeholder responses. In the present setting, opacity about service, complaint,
safety, or customer metrics appears to matter because stakeholders may interpret reduced transparency
as unfair or evasive treatment of outside audiences that rely on the firm’s disclosures.

6. Machine Learning Validation and Predictive Tests

The machine-learning validation evaluates whether opacity variables improve prediction of market
reactions beyond conventional financial and disclosure controls. The prediction target is whether a
firm-quarter produces a three-day abnormal return below minus 1% despite controlling for earnings
information. The baseline model includes earnings surprise, revenue surprise, guidance change, firm
size, leverage, prior returns, volatility, industry, analyst coverage, and management tone. The second
model adds metric opacity variables. The third model adds stakeholder sentiment trends and analyst
dependence.

The baseline model achieves an out-of-sample area under the curve of 0.668. Adding metric opacity
variables increases the area under the curve to 0.756. Adding stakeholder sentiment trends and analyst
dependence increases it to 0.793. For continuous abnormal-return prediction, metric opacity variables
reduce mean squared error by 16.8% relative to the baseline. This improvement is large given the noise
in short-window return prediction. The results suggest that metric opacity contains market-relevant
information not captured by earnings surprises or textual tone.

The most important predictive features are metric diagnosticity, disclosure streak length, loss of com-
parability, lack of explanation, pre-event stakeholder sentiment decline, analyst use of the omitted metric,
and multi-metric opacity. Firm size ranks lower than these variables. Earnings surprise remains impor-
tant but does not eliminate the opacity features. The model performs especially well in digital platforms,
subscription firms, consumer services, insurance, and logistics, where stakeholder metrics are central to
revenue durability and operating risk.

A separate model predicts analyst questioning. The out-of-sample area under the curve for a
high-opacity-questioning call is 0.821. The strongest predictors are analyst prior use of the metric,
discontinuation without reconciliation, metric diagnosticity, and whether the metric was part of man-
agement’s previous growth narrative. This supports the interpretation that professional information
intermediaries develop metric-specific expectations and react when those expectations are violated.

The model also predicts implied-volatility spikes [26]. The out-of-sample area under the curve for
a top-quartile volatility increase is 0.774. The strongest predictors are multi-metric opacity, omission
of retention metrics, omission of complaint or claims metrics, high analyst disagreement, and weak
explanation quality [27]. Volatility prediction differs from return prediction because uncertainty rises
even when the direction of cash-flow impact is ambiguous. For example, removing a claims metric can
imply hidden cost pressure, customer dissatisfaction, or a change in accounting classification. Option
markets price that ambiguity.

The causal-forest heterogeneity results identify five high-risk conditions. First, the omitted metric
must be diagnostic of future revenue or risk. Second, the firm must have trained analysts and investors to
rely on the metric through a stable disclosure history. Third, the metric must be omitted without historical
reconciliation [28]. Fourth, external stakeholder sentiment must be weakening before the omission. Fifth,
management must use positive qualitative language without providing quantitative support. Under these
conditions, high opacity produces a predicted abnormal return of minus 2.08% and an implied-volatility
increase of 7.22%.

The lowest-risk opacity events have different features. The omitted metric is low diagnosticity, the
disclosure history is short, the firm explains the change, the new metric is comparable or superior, and
external stakeholder sentiment is stable. Under these conditions, the predicted abnormal return is close
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to zero. This finding is important because it prevents overgeneralization. Metric change is not inherently
harmful. Harm arises when the change reduces diagnostic transparency under conditions that make
hidden deterioration plausible.

A predictive comparison with generic disclosure tone is informative. Negative tone predicts abnormal
returns, but opacity variables remain significant after tone is included. Some opacity events occur in
documents with positive tone. These events still generate negative market reactions. The result shows
that the signal is structural rather than merely linguistic [29]. The absence or weakening of a metric can
contradict positive managerial language and create credibility concerns.

The model identifies false positives and false negatives. False positives often involve legitimate seg-
ment changes where the old metric becomes less relevant, but the classifier initially treats the omission as
opacity. Manual review shows that high-quality explanation and historical backfill often prevent market
penalty. False negatives often involve metrics that appear continuous but are subtly redefined through
denominator changes. These cases suggest that comparability loss may sometimes be understated by
public text models.

The validation also examines post-event operating performance. High-opacity events predict lower
next-two-quarter revenue growth by 0.43 percentage points and higher operating expense intensity by
0.21 percentage points after controls [30]. The association is strongest for churn, engagement, complaint,
and reliability metrics. These operating results are not used as proof of causality, but they explain why
markets respond [31]. Metric opacity often precedes or accompanies deterioration that later appears in
financial statements.

Prediction models are re-estimated by subperiod. The predictive value of opacity variables is present
throughout 2012 to 2024 but increases after 2018, when firms disclose more non-GAAP and stakeholder
metrics in investor materials. The area-under-the-curve improvement from opacity variables is 0.061
in 2012 to 2017 and 0.103 in 2018 to 2024. This suggests that markets increasingly rely on voluntary
stakeholder metrics as intangible assets become more central to valuation.

The machine-learning results reinforce the central claim. Stakeholder metric opacity is not merely a
reporting nuisance. It is a corporate signal whose market relevance depends on diagnosticity, expec-
tations, and credibility [32]. Models that observe financial surprises but ignore metric architecture
miss important negative reactions. Models that observe opacity but ignore explanation quality overstate
penalties. The signal is strongest when silence breaks a previously informative pattern.

7. Robustness and Additional Analyses

The first robustness test changes the event definition. A stricter definition requires predicted metric con-
tinuation above 0.80 and comparability loss above the 75th percentile. This produces 1,112 events and
a larger mean abnormal return of minus 0.91%. A looser definition produces 2,687 events and a smaller
mean abnormal return of minus 0.36%. The gradient supports the measurement logic. More unexpected
and more diagnostic opacity produces stronger reactions.

The second test removes all events from earnings-announcement dates and uses only investor presen-
tations, investor days, and supplemental disclosures released separately [33]. The sample is smaller, with
604 events, but the average abnormal return remains negative at minus 0.49%. This reduces concern that
the results are entirely driven by earnings news. The coefficient is smaller because non-earnings opacity
events often receive less immediate attention, but the direction is consistent.

The third test uses alternative abnormal-return windows. The two-day window produces an average
opacity penalty of minus 0.43%. The three-day window produces minus 0.58%. The five-day window
produces minus 0.71%. The eleven-day window produces minus 0.84% but has larger confounding risk.
The gradual increase suggests that markets sometimes take time to process subtle disclosure changes,
especially when analysts raise questions after the filing release.

The fourth test uses alternative expected-return models. Market-adjusted returns, industry-adjusted
returns, a four-factor model, and the five-factor model with momentum all produce negative opacity
coeflicients. The coeflicient on the standardized corporate opacity signal ranges from minus 0.29 to
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minus 0.37 percentage points. The preferred model produces minus 0.34. The result is not sensitive to
the return benchmark.

The fifth test excludes firms with simultaneous changes in revenue recognition, segment reporting, or
major acquisitions. These changes can legitimately alter metric reporting. Excluding them reduces the
sample but strengthens the opacity coefficient. This suggests that legitimate structural changes dilute
rather than create the main result. The strongest penalties occur when the business structure remains
stable but the metric disappears.

The sixth test distinguishes metric removal from metric improvement. Transparent substitution events
show no significant negative abnormal return [34]. In some cases, replacing a broad user count with a
paid active user metric produces a positive reaction because the new measure is more economically
meaningful. Opaque substitution events produce negative reactions. This distinction is central. Investors
do not demand stale metrics; they demand comparability and diagnostic value.

The seventh test examines management explanation in detail. Explanations citing business model
evolution are credible only when accompanied by reconciled history. Explanations citing competitive
sensitivity reduce analyst questioning but do not fully reduce implied volatility. Explanations citing a
new strategic focus are weak unless the new metric predicts revenue better than the old metric. No
explanation produces the strongest penalty. This pattern suggests that explanation quality is judged by
information content rather than by rhetorical plausibility.

The eighth test uses analyst-report text to validate interpretation. After high-opacity events, analyst
reports increase mentions of disclosure quality by 24.8%, metric comparability by 31.7%, customer
health by 18.2%, and visibility concerns by 21.5%. Analyst language is especially critical when man-
agement uses qualitative optimism while withholding the metric that previously supported the claim.
This indicates that analysts interpret opacity as a credibility issue, not only as a data inconvenience.

The ninth test examines stakeholder search behavior. Search intensity for omitted-metric terms rises
after opacity events. For example, after firms remove churn metrics, searches combining the firm name
with cancellation, retention, or churn increase. After complaint or claims metrics disappear, searches
involving complaint, claims, reliability, or service problems rise. These patterns indicate that outside
audiences try to recover missing information through alternative channels [35]. The search reaction is
stronger for consumer-facing firms [36].

The tenth test evaluates whether opacity predicts future restatements or regulatory comment letters.
High-opacity firms are more likely to receive disclosure-related comment letters in the following year,
with an estimated increase of 2.6 percentage points [37]. The relation is strongest for segment metric
comparability and non-GAAP-like stakeholder measures. This is not a primary outcome, but it supports
the idea that opacity events sometimes reflect broader disclosure-quality concerns.

The eleventh test examines employee sentiment. Employee text becomes more negative after opac-
ity events involving service quality, safety, or complaint metrics. The effect is small but present. One
interpretation is that employees notice operational issues that outside stakeholders infer from missing
metrics. Another is that employees react to market or organizational uncertainty. The data cannot fully
separate these channels, so employee results are treated as supplementary.

The twelfth test uses product-level review data for firms with identifiable products. When reliabil-
ity or complaint metrics disappear, product-review negativity increases over the next eight weeks. The
increase is stronger when the omitted metric had deteriorated in prior periods. This suggests that opac-
ity may coincide with actual quality problems becoming visible to consumers. However, the timing
cannot establish that opacity caused review negativity. It is more consistent with opacity revealing or
concealing an underlying deterioration.

The thirteenth test evaluates repeated opacity. Firms with repeated high-opacity events experience
increasingly negative market reactions. The first high-opacity event produces an abnormal return of
minus 0.74%. The second produces minus 1.03%. The third produces minus 1.41%. Repetition also
increases analyst criticism of disclosure credibility. Markets appear to update from a one-time metric
issue to a broader reputation concern about managerial transparency.
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The fourteenth test examines firms that restore the metric. When a firm reinstates the omitted metric
within two quarters and provides historical values, implied volatility declines and analyst question-
ing falls. Stock-price recovery is partial, especially when the reinstated metric confirms deterioration
[38]. Restoration helps credibility, but it does not erase negative information if the metric reveals weak
performance. This result highlights that transparency and performance are separate channels.

The fifteenth test examines industry norms. If many peers stop reporting the same metric in the same
period, the market penalty is smaller. Peer-wide metric evolution reduces surprise and makes competitive
sensitivity more plausible. Firm-specific opacity receives larger penalties. This distinction helps separate
industry reporting evolution from firm-level signal manipulation.

The sixteenth test analyzes small firms separately. Smaller firms receive weaker immediate market
penalties but stronger analyst and liquidity effects. Bid-ask spreads widen more, and abnormal volume
is lower, suggesting slower information diffusion. For large firms, the stock-price response is faster and
analyst questioning more immediate. This pattern reflects differences in information environment rather
than differences in opacity meaning.

The seventeenth test considers litigation risk [39]. Firms that remove complaint, safety, or claims
metrics and later face customer litigation show especially large ex post declines. The market reaction
at opacity is negative but smaller than the later litigation reaction. This indicates partial anticipation.
Investors price increased risk at the opacity event, but legal outcomes generate additional information.

The eighteenth test uses placebo omissions. The model assigns placebo omissions to metrics that
were not expected to be reported in a given quarter. Placebo opacity has no significant abnormal-return
effect and does not increase analyst questioning. This validates the expected-continuation component
of the measurement approach. An omission matters only when stakeholders had reason to expect the
metric.

The nineteenth test compares quantitative opacity with qualitative tone change. Some firms keep
the metric but reduce discussion of it. Qualitative discussion decline has weaker market effects than
quantitative metric removal, though it predicts more analyst questions when paired with deteriorating
stakeholder sentiment. Quantitative opacity is therefore the stronger signal, but changes in narrative
emphasis can provide early warning.

The twentieth test examines whether the results changed after major market-wide uncertainty peri-
ods. The opacity penalty is larger during high-volatility markets [40]. In uncertain periods, investors
place greater value on diagnostic stakeholder metrics and react more negatively when they disappear.
The interaction between market volatility and opacity is significant for implied volatility and analyst
questioning, and weaker but directionally similar for abnormal returns.

8. Discussion

The findings indicate that recurring stakeholder metrics become part of a firm’s reputational infras-
tructure. A firm that repeatedly reports churn, complaint rates, active users, delivery reliability, safety
incidents, or customer retention invites outside audiences to evaluate it through those measures. The
metric becomes more than a number. It becomes evidence of candor, operating discipline, and confi-
dence in stakeholder relationships. When the metric disappears without explanation, stakeholders infer
that management may be reducing visibility at the moment when visibility is most needed.

The paper also shows that reputation can magnify rather than dampen reaction. Strong reputation
often protects firms from isolated negative events. In this setting, strong disclosure reputation increases
the cost of unexpected opacity because it creates a higher standard. Investors and analysts penalize
firms more when they have long trained the market to rely on a metric and then remove it. Reputation
therefore functions as a commitment device [41]. The benefit of being trusted is accompanied by the
cost of violating trust [42].

The distinction between metric change and metric opacity is important. Firms should be able to
improve their reporting systems [43]. A metric may become outdated as strategy changes. A broad
measure may be replaced by a more precise one. The evidence does not suggest that firms should preserve
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every historical measure indefinitely. The market penalty is concentrated in unexplained reductions in
diagnosticity. When firms provide reconciliation, backfill, and a superior replacement, reactions are
muted.

The findings have implications for managers. Voluntary metrics should not be introduced casually
[44]. Once a metric becomes recurring, stakeholders may treat it as part of the firm’s information con-
tract. Before introducing a metric, managers should evaluate whether they are willing to maintain it
through unfavorable periods. If discontinuation becomes necessary, the firm should explain why, pro-
vide historical comparability, and clarify whether the new metric is more diagnostic. Silence is costly
when the old metric was important.

For investor relations, the results show that disclosure architecture matters independently of earnings.
A positive earnings surprise can be weakened by the disappearance of a trusted customer metric. Investor-
relations teams should therefore treat metric continuity as part of market communication strategy. If a
metric is removed, analysts will ask whether the change hides deterioration. A prepared reconciliation
can reduce uncertainty and protect credibility.

For analysts and investors, metric opacity provides an observable signal of hidden risk. The strongest
warning signs are high-diagnosticity metric removal, long prior disclosure streak, weak explanation,
deteriorating external stakeholder sentiment, and positive qualitative claims unsupported by old metrics.
These conditions predict negative returns, higher implied volatility, and later operating weakness. Metric
architecture should therefore be part of fundamental analysis, especially for firms whose value depends
on intangible stakeholder relationships.

For researchers, the paper expands the study of corporate signals beyond announcements and tone.
Silence, aggregation, redefinition, and comparability loss are also signals. The empirical challenge is
to identify when silence is unexpected [45]. The expected-continuation model offers one way to do so.
Future work can apply similar methods to climate metrics, human-capital metrics, cybersecurity metrics,
innovation metrics, and platform-governance metrics.

The evidence also has implications for regulators. Voluntary stakeholder metrics can become market-
relevant through repeated use even when they are not mandatory. If firms can introduce favorable metrics
and later remove them when unfavorable, disclosure comparability suffers. Mandatory reconciliation
rules for discontinued key metrics could reduce uncertainty without forcing firms to preserve obso-
lete measures. A practical approach would require firms to explain metric discontinuation and provide
historical bridges when the metric had been repeatedly disclosed and used in investor communication
[46].

The study has limitations. Metric extraction and comparability classification are imperfect. Some
omitted metrics may be legitimately obsolete even when the model codes opacity. Some firms may
remove metrics because competitors could exploit them. Stakeholder sentiment measures are noisy and
may overrepresent vocal audiences. Market reactions around earnings dates are difficult to isolate fully
despite controls. The results should therefore be interpreted as evidence of systematic association rather
than as proof of opportunistic intent in every case.

The observational design also limits causal inference. Firms choose which metrics to report and
when to change them. The models control for earnings surprises, guidance, prior trends, fixed effects,
and stakeholder sentiment, but unobserved managerial information remains. The best interpretation is
that outside audiences react negatively when a disclosure change reduces diagnostic transparency under
conditions that make hidden deterioration plausible. The reaction itself is real even if the underlying
managerial motive varies.

Future research could combine public disclosure data with internal metric histories to determine
whether firms remove metrics shortly before internal deterioration becomes visible. Another extension
could examine whether boards or audit committees oversee nonfinancial metric continuity. A third exten-
sion could study international settings where nonfinancial reporting is more standardized. A fourth could
examine whether machine-readable metric taxonomies reduce the ambiguity that currently surrounds
voluntary stakeholder measures.



22 librasophia

9. Conclusion

This paper examined the reputational and market consequences of strategic metric opacity. The empiri-
cal evidence shows that firms experience negative market reactions when they unexpectedly discontinue,
aggregate, redefine, or weaken recurring stakeholder metrics. The average abnormal return is negative,
implied volatility increases, analyst questioning rises, and stakeholder sentiment deteriorates modestly
after high-opacity events. The strongest reactions occur when the omitted metric was diagnostic of
customer retention, engagement, complaint exposure, service quality, reliability, or safety.

The central conclusion is that recurring stakeholder metrics become corporate signals whose removal
can damage reputation. Once a firm repeatedly reports a metric, stakeholders infer that management
considers it useful. Discontinuing it without explanation can be interpreted as reduced candor, hidden
deterioration, or weakened confidence in the underlying stakeholder relationship. The signal is especially
strong when the firm had a long disclosure streak and a strong reputation for transparency.

The findings also show that markets distinguish harmful opacity from legitimate metric evolution.
Transparent substitutions with historical reconciliation receive little penalty. Opaque substitutions and
unexplained removals receive larger penalties. Explanation quality reduces implied volatility and analyst
questioning. This implies that firms can change metrics without damaging credibility when they preserve
comparability and explain why the new measure is more informative.

The stakeholder evidence helps interpret the market reaction. Customer sentiment, search behavior,
product-review text, and analyst questions often move in the direction suggested by the missing metric.
These movements are not large in every case, but they are strongest when external stakeholder sentiment
had already weakened before the omission. Investors appear to treat metric opacity as more concerning
when it aligns with other signs of stakeholder deterioration.

The results have practical implications for disclosure strategy. Firms should manage voluntary stake-
holder metrics as commitments rather than as temporary promotional devices. Before introducing a
metric, managers should consider whether they can maintain it across cycles. If they later change it,
they should provide clear rationale, comparable history, and a more diagnostic replacement. The cost
of opacity is not only a short-term stock reaction. It is a loss of credibility in the firm’s reputation for
transparent communication.

The study is limited by its reliance on public data and observational methods. It cannot prove that
every opacity event reflects concealment. Some changes are legitimate responses to strategy, competi-
tion, or measurement quality. The evidence shows that outside audiences react to unexpected reductions
in diagnostic transparency because such reductions alter beliefs about stakeholder relationships and
managerial credibility. That reaction is itself an important part of corporate signaling.

Future research can extend the approach to mandated nonfinancial reporting, climate-transition met-
rics, human-capital disclosure, cybersecurity indicators, and platform-integrity measures. As firms
disclose more nonfinancial data, the continuity and comparability of those metrics will become increas-
ingly important. The evidence here indicates that reputation is affected not only by what firms reveal,
but also by what they stop revealing after stakeholders have learned to rely on it.
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