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Research question

Debt covenants are a central mechanism through which creditors monitor borrowers and
allocate conditional control rights (Bradley and Roberts, 2015).

Most literature studies covenant violations and creditor intervention following technical
default (e.g., Roberts and Sufi, 2009; Nini et al., 2012; Demerjian and Owens, 2016).
Literature

It remains largely unexplored whether alternative covenant monitoring technologies are
systematically associated with different corporate financing behaviours before covenant
violations occur.

We map heterogeneous covenant monitoring technologies into heterogeneous dynamic
long-term borrowing along three key behavioural margins:

1. the speed of adjustment toward target leverage (Flannery and Rangan, 2006),
2. the sensitivity of debt issuance to internal funds (Jensen, 1986),
3. the interaction between short- and long-term debt choices (Barclay and Smith,

1995).
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The data

Novel quarterly dataset combining Compustat information with covenant data extracted
from EDGAR filings through automated Python-based text analysis over the period
1995Q3-2020Q4.

Annual reports (Form 10-K) and quarterly reports (Form 10-Q), which contain the
management discussion of debt agreements, covenant compliance, amendments,
waivers, and violations. Also, current reports (Form 8-K), which disclose material events
such as the renegotiation, replacement, or amendment of credit agreements between
regular reporting dates. Earlier reporting formats for small firms (Forms 10-KSB and
10-QSB) and legacy forms (e.g., 10-K405) are included whenever available to ensure
consistency over the sample period.

Overall, we read 25 years and 4 documents per year with an average 60-pages length:
6000 pages per firm for 4,538 firms randomly extracted results in 27,228,000 pages
investigated to capture 12 types of covenants, 12 types of violations and 8
consequences for a total of 32 cases.
Steps Example Example Text Example History SEC forms
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Covenant definition I

Covenant categories differ in monitoring intensity, monitoring frequency, and the
allocation of control rights between borrowers and lenders.

Table: Economic Classification of Covenant Monitoring Technologies

Covenants Economic trigger Typical provisions Monitoring

Maintenance capital
(cov_cap)

Balance-sheet deteriora-
tion

Net worth, Liquidity ratios, Debt-service
coverage

Continuous com-
pliance

Maintenance perfor-
mance (cov_per)

Operating-performance
deterioration

EBITDA, Interest coverage, Cash-flow
coverage

Continuous com-
pliance

Incurrence limitation
(cov_lim)

Specific corporate ac-
tions

Dividends, Investments, Capital expendi-
tures, Additional borrowing

Event-triggered

Notes: The classification is based on the economic mechanism triggering creditor intervention rather than on
individual keywords. Covenant provisions are first identified within covenant-related contractual language and
subsequently classified according to the accounting variable or corporate action governing compliance.
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Covenant composition
About 87% of firm-quarter observations contain at least one covenant, indicating that
covenant use is pervasive throughout the sample period.
Against this backdrop, the composition of covenant structures shifts markedly over time:
within firms, capital covenants steadily decline (an average quarterly change of about
-0.17 percentage points) while performance covenants rise (+0.15 percentage points),
with limitation covenants remaining broadly stable (about 0.014 percentage points per
quarter).

Figure: Evolution of Covenant Composition and Monitoring Technologies

Distribution
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From covenant heterogeneity to heterogeneous financial
behaviour

Covenant heterogeneity
Capital / Performance / Limitation

Covenant intensity
Stock / Shares / Redesign

Contractual channel
Monitoring, restrictions, control rights

Firm heterogeneity
Size / industry / TO–PO–MT

Time environment
Pre / transition / post-2010Firm-specific financial behavior

π̂i γ̂fcf ,i ϕ̂i
SOA FCF sensitivity maturity substitution

Multivariate meta-analysis
Which covenant environments explain

between-firm heterogeneity in financial behavior?

Empirical challenge
Meta-analysis is usually used to synthesize estimates produced by different studies.

We use the same statistical logic differently: each firm produces a set of estimated
dynamic parameters, their precision differs across firms, and their sampling errors are
correlated.
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Are pooled interactions the solution? I

Consider the EqCM/ECM representation of an ARDL(1, 1) process for long-term debt
(l) (within-quarter substitution with short-term debt, s):

∆L(l)
it = µi + λt + ∑

k
δkcov_ki ,t−1

+

[
ϕ0 + ∑

k
ϕkcov_ki ,t−1

]
∆L(s)

it

+ γ′
1XPO/MT

1it +

[
γ0,fcf + ∑

k
γk,fcf cov_ki ,t−1

]
fcfit

+

[
π0 + ∑

k
πkcov_ki ,t−1

] [
L(l)

i ,t−1 − β′XTO
i ,t−1

]
+ η

(l)
it (1)
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Are pooled interactions the solution? II

We would investigate:
1. Persistent covenant exposure, capturing the contractual monitoring regime under

which the firm operates: lagged covenant stock, cov_ki ,t−1, where cov_k,
k ∈ {cap, per , lim} or lagged covenant composition, share_ki ,t−1,
k ∈ {cap, per , lim}.

2. Covenant redesign, capturing changes in the structure of creditor monitoring,
including adoption, tightening, or reallocation across covenant types: ∆cov_ki ,t−1
or ∆share_ki ,t−1, k ∈ {cap, per , lim}; also, persistent changes between the pre-
and post-GFC periods, cov_ki ,tpre

i −1 and cov_ki ,tpost
i −1 and between initial and

final covenant exposure, cov_ki ,tI
i −1 and cov_ki ,tF

i −1.

3. Temporal reallocation in creditor monitoring technologies, capturing whether the
association between covenant design and financial behaviour differs across firms
whose estimation histories are concentrated in the pre-GFC, transition, or post-GFC
environment. This dimension is distinct from covenant redesign: the former
captures temporal heterogeneity in covenant transmission, whereas the latter
captures changes in covenant composition within the firm.

4. Financial regime which comes from heterogeneous unit-root/stationarity tests for
leverage, including structural breaks (Bontempi, Bottazzi, et al., 2020).
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Are pooled interactions the solution? III

But .... the pooled interaction-based dynamic panel model in equation (1) presents
several empirical difficulties.
▶ Covenant provisions are highly persistent, so covenant-specific interactions provide

limited within-firm identifying variation. Also, covenant measures contain
substantial between-firm variation. Estimating their role jointly with time-invariant
or slowly moving firm characteristics would require an estimator capable of
retaining such between-firm information, such as the Correlated Random Effects
GMM-level estimator of Bontempi and Ditzen (2025).

▶ Allowing covenant transmission to differ simultaneously across financing regimes,
firm characteristics, and macro-financial environments generates a high-dimensional
interaction structure that is difficult to estimate and interpret.

▶ The behavioural parameters themselves are heterogeneous. Firms may differ in
their speed of adjustment, free-cash-flow sensitivity, and degree of debt-maturity
substitution even in the absence of differences in covenant design. A pooled
interacted specification would therefore need to model baseline behavioural
heterogeneity and covenant-related heterogeneity simultaneously.
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Our empirical strategy - First step: each firm becomes a study

We estimate firm-specific behavioural parameters from a fully heterogeneous version of
the dynamic model.

∆Ldm(l)
it = µi + ν1i ∆EPUt + ν2i ∆VIXt

+ ϕi ∆Ldm(s)
it + γ′

i X
dm(PO/MT )
it

+ πi
[
Ldm(l)

i ,t−1 − β′
i X

dm(TO)
i ,t−1

]
+ eit . (2)

Each firm becomes a “study” and the meta-outcomes are first-stage estimates:

θ̂i =
(
π̂i , γ̂fcf ,i , ϕ̂i

)′ .
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Empirical strategy - independence across firms is not
independence within firms

The estimated behavioural vector is related to the true firm-specific vector by:

θ̂i = θi + εi ,

with
εi ∼ N3

(
0, Λ̂i

)
,

where

Λ̂i =

 v̂πi ĉπ,fcf ,i ĉπ,ϕ,i
ĉπ,fcf ,i v̂fcf ,i ĉfcf ,ϕ,i
ĉπ,ϕ,i ĉfcf ,ϕ,i v̂ϕi

 .

The coefficients are jointly estimated from the same firm-specific dynamic regression.
Hence, the within-firm sampling covariances available from the first-stage output can be
incorporated directly.

Imposing zero within-firm correlations otherwise discards available information and may
alter the multivariate weighting and moderator inference.
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Empirical strategy - Multivariate random-effects
meta-regression I

Let zi = (1, zi2, . . . , zip) denote the (1 × p) vector of explanatory variables, including
the constant term and the firm-level moderators. Since the same set of explanatory
variables is allowed to explain each of the three behavioural parameters, define the
multivariate (3 × 3p) matrix

Zi = I3 ⊗ zi =

zi 0 0
0 zi 0
0 0 zi

 ,

and the (3p × 1) vector

b =

bπ

bγfcf

bϕ

 .

where each component is a (p × 1) vector containing the moderator coefficients for,
respectively, SOA, free-cash-flow sensitivity, and maturity substitution.
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Empirical strategy - Multivariate random-effects
meta-regression II

The true firm-specific behavioural vector is modelled as

θi = Zi b + ui ,

where
ui ∼ N3 (0, Σ) .

Combining the second-stage random-effects specification with first-stage sampling
uncertainty gives

θ̂i = Zi b + ui + εi .

Equivalently,

θ̂i | zi ∼ N3
(

Zi b, Λ̂i + Σ
)

.
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Estimation method

Implication
The second-stage meta-regression must account for the precision and covariance
structure of the first-stage estimates and separate estimation noise from economically
meaningful heterogeneity.

Moderators
Zi b
Covenants, size, industry,
financing regime, timing.

Within-firm uncertainty
Λ̂i
Sampling variances and
covariances recovered firm by
firm from the first stage; they
capture first-stage sampling
uncertainty.

Between-firm heterogeneity
Σ
Residual heterogeneity in the
true financial behavioural
parameters after conditioning on
the moderators. It is left
unstructured and estimated in
the multivariate meta-regression.

Why REML rather than ML?
REML estimates the residual between-firm variance–covariance matrix Σ while
accounting for the estimation of the fixed moderator effects b. This generally reduces
the finite-sample downward bias of variance-component estimates relative to ML.

Weighting
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Two ways to specify within-firm uncertainty

Diagonal approximation

Λ̂
0
i =

se2
πi 0 0

0 se2
γi 0

0 0 se2
ϕi



meta mvregress slLDA sfcf sdSDA = ..,
wsevariables(selLDA sefcf sedSDA)
wcorrelations(0)

Assumes zero within-firm
sampling correlations.

=⇒

Full covariance matrix

Λ̂i =

 vπi cπγi cπϕi
cπγi vγi cγϕi
cπϕi cγϕi vϕi



meta mvregress slLDA sfcf sdSDA = ..,
wcovvariables(vSOA cSOA_FCF
cSOA_SDA vFCF cFCF_SDA vSDA)

Uses sampling covariances
recovered from the first stage.

Preferred specification: the full covariance matrix uses sampling
information already available from the first-stage estimation; the diagonal
specification is retained as a benchmark.

When the covariance information is available, imposing zero within-firm correlations is
an unnecessary restriction.
Multivariate
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Sample attrition and representativeness

4,513 Compustat firms

4,458 with covenant information

4,341 with lagged covenants

3,265 with T ≥ 15

2,046 with dfr ≥ 10
and complete positive definite Λ̂i

Main observable selection pattern
▶ Retention rises with firm size.
▶ Most conditional industry differences are

modest.
▶ Average long- and short-term debt do not

significantly predict retention after
controls.

▶ Capital-covenant composition does not
significantly predict retention.

▶ Performance-covenant composition is
more prevalent among retained firms.

Financing-regime classification

Excluded Retained

TO static 2.0% 6.0%
TO dynamic 4.6% 7.1%
PO 9.7% 27.0%
MT 12.4% 22.7%
No identified regime 71.3% 37.2%

Robustness to long-history
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Meta-analysis descriptive

Sampling dispersion falls with precision, but between-firm heterogeneity remains.

Funnel plot SOA
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Structured heterogeneity across financing regimes

Forest plots free cash flow Forest plots substitutability
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Does the covariance matrix matter?

Residual heterogeneity Zero correlations Full covariance

πi I2 69.27% 75.96%
γfcf ,i I2 97.20% 97.87%
ϕi I2 95.71% 97.12%
Joint I2 92.74% 94.77%

Accounting for the estimated joint sampling-error structure:
▶ leaves the main covenant coefficients remarkably stable;
▶ changes the multivariate precision weighting and the estimated between-firm

covariance structure;
▶ in our application, this results in a larger share of total variation being attributed

to residual between-firm heterogeneity.

The direction of the change in I2 is an empirical result, not a mechanical
consequence of using the full covariance matrix.
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Persistent covenant environment

Persistent exposure to covenant monitoring technology k enters zi through the
firm-specific average

cov_ki . =
1
Ti

∑
t

cov_ki ,t−1, k ∈ {cap, per , lim}.

πi γfcf ,i ϕi

Capital covenants -0.004 -0.019 -0.067
Performance covenants 0.002 -0.098*** -0.166***
Limitation covenants -0.012 0.017 -0.102***

▶ Average covenant exposure is not systematically associated with SOA.
▶ Performance covenants are associated with stronger FCF sensitivity and maturity

substitution.
▶ Limitation covenants are associated mainly with maturity substitution.
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Temporal stability of covenant associations

Illustration: performance covenants

Pre Transition 2010–2020 p: equal slopes

SOA πi 0.024 0.001 -0.002 0.440
FCF γfcf ,i -0.157*** -0.085*** -0.098*** 0.262
dSDA ϕi -0.230*** -0.195*** -0.116*** 0.138

▶ Performance covenants remain negatively associated with FCF sensitivity and
maturity substitution in all temporal regimes.

▶ Limitation covenants are negatively associated with SOA only pre-2010 and with
maturity substitution only in the post-2010 period; nevertheless, slope differences
across regimes are not statistically significant.

▶ Capital covenants show no significant period-specific slopes and no evidence of
temporal heterogeneity.

Overall
The evidence supports temporal stability of covenant associations rather than a
post-crisis reversal.
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Covenant redesign

Covenant redesign is considered by replacing the persistent covenant measures with
changes in covenant composition:

∆share_ki . = share_ki .,post − share_ki .,pre , k ∈ {cap, per , lim},

where
share_ki .,pre =

1
Ti ,pre

∑
t<2010Q1

share_ki ,t−1

and
share_ki .,post =

1
Ti ,post

∑
t≥2010Q1

share_ki ,t−1.

Because covenant shares are compositional,
∆share_capi . + ∆share_peri . + ∆share_limi . = 0. Limitation covenants are the omitted
compositional category.

Reallocation SOA FCF dSDA

Capital vs. limitation -0.037 -0.083 -0.038
Performance vs. limitation -0.039 -0.198*** -0.057
Performance vs. capital -0.002 -0.115 -0.019
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Economic magnitude of redesign

For performance-covenant redesign:

b̂FCF
∆share_per = −0.198.

Change in performance share Change in FCF coefficient

10 percentage points −0.198 × 0.10 = −0.020
One standard deviation: 0.132 −0.198 × 0.132 = −0.026
p25 to p75: 0.175 −0.198 × 0.175 = −0.035

Redesign toward performance monitoring operates mainly through the internal-funds
channel.
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What the meta-analysis adds

1. Heterogeneity is the object of interest

θi ̸= θj .

2. Precision differs across firms

V̂ar(θ̂i ) varies substantially.

3. The three behavioral parameters are jointly estimated

Λ̂i ̸= diag(Λ̂i ).

This is not a conventional literature meta-analysis: firms, not papers, are the studies.
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Main takeaways

▶ Performance covenants are consistently associated with stronger sensitivity to
internal funds and stronger maturity substitution.

▶ Limitation covenants are more selectively associated with the debt-maturity
margin.

▶ Capital-covenant effects are weaker and less robust in the conditional
specifications.

▶ Covenant redesign toward performance monitoring is associated primarily with
stronger FCF sensitivity.

▶ Using the full first-stage covariance matrices increases measured heterogeneity but
leaves the main covenant associations stable.

Interpretation: conditional associations, not causal covenant effects.
What next?
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Thank you
for the attention
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Literature on covenants

PAPER COUNTRY PERIOD TARGET ANALYSIS METHOD/DATA/RESULTS

Roberts and Sufi (2009) USA 1996-2005 TRANSFER OF CONTROL RIGHTS Regression discontinuity design; FE. SEC
Covenants violations lead to a large decline in net debt issuances and a drop in leverage

Nini et al. (2012) USA 1996-2008 TRANSFER OF CONTROL RIGHTS Quasi-regression discontinuity model; first-difference regression model. SEC + Center for Research in Security Prices (CRSP)
Covenants violations lead to a massive decline in shareholders payments and a drop in leverage;
creditor’s intervention improves firm value

Nini et al. (2009) USA 1996-2005 INVESTMENTS FE LPM; Pooled probit model; RE probit model. SEC
Direct contractual restrictions reduce capital expenditures by 15%

Chava and Roberts (2008) USA 1994-2005 INVESTMENTS FE regression model. Loan Pricing Corporation’s (LPC) DealScan
Debt covenants in private loans involve a large decline in investments

Demerjian and Owens (2016) USA 1987-2004 COVENANTS STRICTNESS FE Logit regression model. Tearsheets reports for a subset of Thompson Reuter’s DealScan.
Covenant strictness increases the probability of covenant violations

Devos et al. (2017) USA 1982-2011 COVENANTS & SOA First difference model. Loan Pricing Corporation’s (LPC) DealScan.
Debt covenants intensity increases firms’ SOA

Bradley and Roberts (2015) USA 1993-2001 DEBT COVENANTS STRUCTURE Probit regression model. Loan Pricing Corporation’s (LPC) DealScan
Negative relation between corporate debt yield and the inclusion of covenants

Serhal (2017) UK - DEBT COVENANTS STRUCTURE Theoretical research
Reorganization of existing literature about covenant flexibility and the process of including a covenant in the contract

Chava, Fang, et al. (2019) USA 2019 DEBT COVENANTS STRUCTURE Center for Research in Security Prices, Fixed Investment Securities Database, Executive Compensation database
Reorganization of existing literature

Nguyen (2022) AUSTRALIA 2002-2020 DEBT COVENANTS STRUCTURE Review
The financial constraints imposed by the covenants can impact firm hiring and investment decisions

Rauh and Sufi (2010) USA 1996-2006 CREDIT RATING & COVENANTS FE regression model
Lower credit quality firms use a higher fraction of secured and subordinated debt with tight covenants

Brauning2022 USA 1994-2005 DEBT COVENANTS STRUCTURE Regression discontinuity design; FE regression model. Loan Pricing Corporation’s (LPC) Dealscan, SEC,
S&P’s Leveraged Commentary & Data (LCD) database
High-Yield debts experience incurrence covenants; incurrence covenants lead to a large decline in investments and debt ratio

Griffin et al. (2023) USA 1997-2019 TRANSFER OF CONTROL RIGHTS Blinder-Oaxaca decomposition. SEC & default data from Moody’s
Optimal covenant threshold to minimize the expected total cost of false positive (not distressed borrower violate)
and false negative (distressed borrowers not violate) outcomes & identification of true positive (distressed borrowers violate)

Krockenberger et al. (2023) USA 1996-2022 TRANSFER OF CONTROL RIGHTS SEC. Natural language processing (NLP) machine learning model to identify covenant violations and loan amendments

Go back
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SEC Steps

Figure: Flowchart of the textual covenant classification procedure

SEC filings (10-K, 10-Q, 8-K)

Step I
Identify covenant-related contractual language

(covenants, compliance, violations, waivers, amendments)

Step II
Economic classification of covenant provisions

Maintenance Capital
Continuous monitoring of financial position

(e.g., net worth and liquidity)

Maintenance Performance
Continuous monitoring of operating performance

(e.g., EBITDA and interest coverage)

Incurrence Limitation
Restrictions on financing and investment decisions

(e.g., dividends and additional borrowing)

Firm-quarter covenant variables
(cov_cap, cov_per, cov_lim)

Notes: The procedure first identifies contractual passages referring to debt covenants. Conditional on the
presence of covenant-related language, each provision is classified according to the economic variable or corporate
action governing contractual compliance. Generic accounting terms are not classified unless they appear within
covenant-related contractual formulations.

Go back
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SEC Example

Figure: Part of EDGAR filing history for SEC CIK code 2186 BK Technologies Corp (Radio & Tv
Broadcasting & Communications Equipment

Form type Form description Filing date Reporting date

10-Q Quarterly report [Sections 13 or 15(d)] 06/11/2008 30/09/2008

8-K Current report 06/11/2008 05/11/2008

8-K Current report 28/10/2008 23/10/2008

10-Q Quarterly report [Sections 13 or 15(d)] 13/08/2008 30/06/2008

8-K Current report 13/08/2008 13/08/2008

8-K Current report 01/07/2008 30/06/2008

8-K Current report 08/05/2008 07/05/2008

10-Q Quarterly report [Sections 13 or 15(d)] 07/05/2008 31/03/2008

8-K Current report 06/03/2008 05/03/2008

10-K Annual report [Section 13 and 15(d), not S-K Item 405] 05/03/2008 31/12/2007

8-K Current report 10/12/2007 06/12/2007

8-K Current report 15/11/2007 12/11/2007

10-Q Quarterly report [Sections 13 or 15(d)] 13/11/2007 30/09/2007

8-K Current report 01/10/2007 28/09/2007

8-K Current report 27/08/2007 22/08/2007

8-K Current report 10/08/2007 08/08/2007

10-Q Quarterly report [Sections 13 or 15(d)] 08/08/2007 30/06/2007

8-K Current report 07/08/2007 02/08/2007

8-K Current report 29/05/2007 23/05/2007

8-K Current report 09/05/2007 08/05/2007

10-Q Quarterly report [Sections 13 or 15(d)] 08/05/2007 31/03/2007

8-K Current report 13/03/2007 07/03/2007

10-K Annual report [Section 13 and 15(d), not S-K Item 405] 07/03/2007 31/12/2006

8-K Current report 13/02/2007 07/02/2007

EDGAR Entity Landing Page

CIK: 0000002186, From Date: 2007-01-01, To Date: 2008-12-31

https://www.sec.gov/edgar/browse/?CIK=2186

Go back
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SEC Example text

SEC 10-Q reporting date 2007 06 30 (filing date 2007 08 08)

. . . .In May 2007, the Company and Silicon Valley Bank amended the Company’s secured
revolving credit facility with borrowing availability of up to $3.5 million. The parties
replaced the credit facility’s net profit covenant that required
the Company to maintain a cumulative net profit at the end
of each quarter for 2007, with a tangible net worth covenant,
among other amendments. The tangible net worth covenant requires that the Company
maintain for each of the last three quarters of 2007 a "tangible net worth" (as defined in
the credit agreement, as amended, for the credit facility) of at least $28 million,
increasing by (a) 50% of quarterly profits and (b) 75% of the amount received in respect
of issuances of equity and the principal amount of the issuance of "subordinated debt" (as
defined in the credit agreement, as amended, for the credit facility), in each case received
after April 1, 2007. Reference is made to the Company’s Current Report on Form 8-K
dated May 23, 2007, as filed with the Securities and Exchange Commission on May 29,
2007, for the text of the amendment to the credit agreement for the credit facility. . . ..
. . . The Facility contains customary financial and restrictive covenants with which we
must comply. As of June 30, 2007, we were in compliance with all such
covenants. We have no borrowings outstanding under the revolving line of credit as
of June 30, 2007. . . ..

Go back
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SEC partial contractual history

Table: Illustration of textual classification

Quarter Contractual provision Classification Event

2007Q1 Net profit Maintenance performance Violation + waiver
2007Q2 Tangible net worth Maintenance capital Covenant amendment
2007Q3 Tangible net worth Maintenance capital Covenant compliance
2007Q4 EBITDA and tangible net worth Maintenance capital + performance Covenant compliance
....
2008Q3 Dividend restriction Incurrence limitation New contractual restriction
Notes: The table reports the principal periodic filings used to reconstruct the evolution of covenant monitoring
technologies for BK Technologies (CIK 2186). Filing metadata are taken from the EDGAR Entity Landing Page
export. Forms 8-K were also inspected when they contained amendments or new credit agreements.

Go back
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SEC forms
▶ 10-K Annual report – audited annual financial statements, discussion of material

risk factors for the company and its business, and management’s analysis of results
of operations for the prior fiscal year. Filings with “/A” appended to the form type
code indicate an amendment. For example, the form type “10-K/A” would indicate
an amendment to a Form 10-K filing. Form shall be filed within 60 days after the
end of the fiscal year covered by the report
(https://www.law.cornell.edu/cfr/text/17/240.12b-2)

▶ 10-Q Quarterly report – Provides unaudited quarterly financial statements, updates
regarding material risks that the company faces, and management’s discussion and
analysis of results of operations for the prior fiscal quarter.

▶ 10-K405 form used by SEC prior to 2003 - indicate that an officer/director of a
company failed to file Form 4 or similar insider trading disclosure forms, on time.
SEC Form 4: Statement of Changes in Beneficial Ownership is a document that
must be filed whenever there is a material change in the holdings of company
insiders (directors, officers, any shareholders owning 10% or more of the company’s
outstanding stock).

▶ 10-KSB, 10-QSB - special reporting form for small businesses prior to 2009. Since
2009, smaller reporting companies use the standard forms such as the Form 10-K.

▶ 8-K Current report – Discloses material events or information that the company
chooses or is required to make public prior to its next scheduled quarterly or annual
report. Form 8-K provides investors with current information to enable them to
make informed decisions. Companies must file 8-Ks promptly.

Go back
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Covenant distribution

The average number of covenants is 2.4

Table: Most Common Covenant Combinations

Covenant Structure Share (%)
1 Capital + 1 Limitation 62.16
1 Capital + 1 Performance 24.22
1 Capital + 2 Limitation 13.40
No Covenants 12.67
1 Capital + 2 Performance 10.03
0 Performance + 1 Limitation 36.70
2 Performance + 1 Limitation 8.25

Go back
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Total variance used for weighting

The firm-specific precision matrix is

Ŵi =
(

Λ̂i + Σ̂
)−1

.

Weights are matrices, not scalar inverse variances.

Using the full Λ̂i does two things:

1. accounts for differences in the precision of the estimated firm-level behavioural
vectors.

2. accounts for the fact that SOA, FCF sensitivity, and maturity substitution are
jointly estimated and may have correlated sampling errors.

Main methodological point
The meta-outcomes are generated first-stage estimates. Their complete sampling
variance–covariance matrix is part of the information carried into the second stage.

Go back
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When does multivariate meta-regression add information?

There are two distinct sources of dependence across the three outcomes:

Λ̂i︸︷︷︸
within-firm sampling covariance

and Σ︸︷︷︸
residual between-firm covariance

.

If both are diagonal,

Λ̂i = diag
(
vπi , vγi , vϕi

)
, Σ = diag

(
τ2

π , τ2
γ , τ2

ϕ

)
,

the three outcome equations are uncoupled and the multivariate model reduces to the
corresponding separate univariate meta-regressions.

No within-firm covariance + no between-firm covariance ⇒ no multivariate dependence

Our preferred specification
We use the complete estimated Λ̂i and leave Σ unstructured. Hence, dependence may
arise from both first-stage sampling errors and residual heterogeneity in the underlying
behavioural parameters.
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Long-history robustness: T ≥ 45 quarters

The preferred meta-analytic sample requires:

Ti ≥ 15, dfr ,i ≥ 10.

As a more demanding robustness exercise, we re-estimate the firm-specific models
requiring:

Ti ≥ 45.

Baseline Long-history sample

Minimum firm history T ≥ 15 T ≥ 45
Valid meta studies 2,046 1,675
Common studies 1,675

Interpretation
The cleaned baseline and T ≥ 45 samples overlap strongly. This indicates that the
dfr ≥ 10 and covariance-matrix requirements already remove most poorly identified
short-history firm estimates.
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Sampling dispersion SOA - number of studies
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Firm-level heterogeneity: free cash flow
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Firm-level heterogeneity: debt-maturity substitution
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Potential critical points I

Although covenants have been a longstanding feature of debt contracts, systematic data
on covenant types are available in SEC filings only from 1995 onward. As a result,
behavioural class and covenant choice may themselves be jointly determined, but,
unfortunately, the contractual features are not directly observable in the data. For
example, firms with a persistent TO-type profile may systematically select into different
debt contracts than PO-type firms.
Our empirical approach does not solve the confounding problem completely.
It separates persistent behavioural heterogeneity (1975Q4-2020Q3) from contractual
heterogeneity (1995Q3-2022Q1) more cleanly than a pooled interaction model.
It is a preliminary strategy that reduces model mixing, improves interpretability, and
lowers the risk that covenant associations are mechanically conflated with differences in
underlying financing regimes.
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