YAK: 334.012.32
KoanuyecTBeHHAs1 OlleHKA NPEMMYIIECTB PE:KMMOB OTPAHUYEHHOI 0TBETCTBEHHOCTH
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AHHOTAIUA:

KomnaHuu ¢ orpaHNYeHHON 0TBETCTBEHHOCTHIO OTPAHMYNBAIOT PUCK /ISl AKIIHOHEPOB U 00eCIeYnBa0T
3ppexTuBHOE QyHKIMOHMPOBaHHE GOHIO0BOIO PbIHKA. OJHAKO KOMIIAHMH € OTPAHMYEHHOMI
OTBETCTBECHHOCTBIO TAK:Ke HCIOIb30BATUCH /I COACHCTBHS HEATHYHOMY HJIM HE3aKOHHOMY NMOBEICHHUIO.
COMHHTEJIBLHO, YTO HA COBPEMEHHbIX (PUHAHCOBBIX PHIHKAX BBIT0JbI OT IIMPOKOr0 HCIO0JIb30BAHUSA
OrPAHUYCHHOI OTBETCTBEHHOCTH MO-NPE:KHEMY NEpPEeBEIINBAIOT U3AePKKH. YTOO0BI 0TBETHUTH HA 3TOT
BOIIPOC, HEOOXOAMMO MOHATH U KOJIHYECTBEHHO OLCHHUTD BBIT0bI H H3Aep:KKH. KolnyecrBeHHast OLleHKa
U3/ epiKeK NPOBOJIWIACH B IPYTHX MeCTaxX B Pa3JINYHbBIX HCCIEJOBAHUAX, B KOTOPBIX PACCMATPUBAIOTCS U
0000maI0TCs cy4yau 3J10ynoTpedIeHUil HiIu HeraTuBHbIX BHemHUX 3¢ dexToB [1,2]. [IpeumymiecTBa
ObLTH ONHCAHBI TEOPETHYECKH U H3YYeHbl KAUeCTBeHHO [3], HO ISl M3yYeHNnsl NpenMylIecTB
OrPAHUYEHHOI OTBETCTBEHHOCTH MOTYT OBITh Pa3padoTaHbI AONOJTHUTENbHBIEC KOJIMYeCTBEHHbIE
MeToAbl. B 3T0Ji cTaThe Oy/eT Npea10:keH HOBBIH MaTeMATHYeCKH I MOAX0/] K KOJINYeCTBEHHON OLleHKe
pa3Iu4Mii Mexk1y pe:kMMaMHi OTPAHUYEHHON U HEOTPAHUYEHHOH 0TBETCTBEHHOCTH HA 00IIePBIHOYHOM
ypoBHe. PazpaGoTrana ynpounieHHasi MOZie/Ib € MCII0JIb30BAHMEM JAHHBIX 0 KPEIUTHBIX CIIpeJaxX, CTaBKaX
BO3MelleHus M KO3 puumeHTax KPpeANTHOIO IJieYa. 3aTeM aHAJIU3MPYyeTcs pe3yJabTar ¢
HCNOIb30BAHUEM HCXOAHBIX JAHHBIX U Je/1aeTCsl BBIBOJ 0 TOM, YTO OTPAHMYCHHASA OTBETCTBEHHOCTh
Bps/ JIM HeoOXxoauMa 1Jis1 GyHKIUMOHUPOBaHUS (GOHIOBBIX PHIHKOB, KAaK 3T0 4acTo yrBepxaaerci. Ecrb
HA/IeHK/1a, YTO ITO HCCIET0BAHHE OMOKET MPOAOJIKATH JUCKYCCHIO 0 IIMPOKOM HCIIOIb30BAHUH
KOPNOPAaLMii ¢ OTPAHMYEHHOH 0TBETCTBEHHOCTHIO.

KiroueBble cioBa: orpaHHueHHAs] OTBETCTBEHHOCTb, aKIIMOHEPHBIH PUCK, CTABKH BO3MELIEHHs, KOI((PHULUEHT
KpPEAUTHOTO IIjIeya, MaTeMaTH4eCKU METO.
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Abstract:

Limited liability companies limit risk for shareholders, and allow efficient functioning of the stockmarket.
However limited liability companies have also been used to facilitate unethical or illegal behaviour. It is
guestionable whether in modern financial markets the benefits of widespread use of limited liability
continue to outweigh the costs. To answer this question, it is necessary to understand and quantify the
benefits and the costs. Quantifying the costs has been done elsewhere in various research which examines
and aggregates cases of abuse or negative externalities [1,2]. The benefits have been described
theoretically and studied qualitatively [3] but further quantitative methods could be developed to study
the benefits of limited liability. This paper will suggest a new mathematical approach to quantifying the
differences between limited and unlimited liability regime on a marketwide level. A simplified model is
developed using data on credit spreads, recovery rates and leverage ratios. The result using the sourced
data is then analysed and the conclusion is reached that limited liability is unlikely to be necessary for the
functioning of stockmarkets as is often claimed. The hope is that this research will help to further the
debate about the widespread use limited liability corporations.
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Introduction

In this paper we will work with the limit case of voluntary creditors and use empirical
data on historical corporate recovery rates (“Moody’s Ultimate Recovery Database 2007”)
and corporate leverage (Federal Reserve Economic Data) to attempt to quantify the difference
in the risk borne by shareholders between the limited liability case and the unlimited liability
case at the marketwide level. This is the main novel idea of the paper. The purpose will be to
develop the theoretical technique, which future researchers can apply to more up-to-date or
more extensive datasets. Using our technique and rough data, we will then draw some
conclusions, discuss the implications of the result on the debate about limited liability and
also provide direction for future research papers.

Research Objective

The shareholder benefit of limited liability can be calculated and compared using empirical
data. The data will show a quantifiable and manageable difference in shareholder liability in
the two regimes.

Materials and Methods of Research

The market selected for analysis was the US non-financial corporate credit market, as it is the
largest such market with the most data available. Data was then sourced for current credit
spreads, current leverage ratios and historical recovery rates following default. The data was
then used to calculated the amount of risk transferred between shareholders and creditors, in a
simplified model of limited liability.

Research Results
Limit Case - Voluntary Creditors

Assuming a world without involuntary creditors, for example legal awards of various
kinds (tort claims, court imposed penalties, etc) and assuming a simplified case of a
company with one class of equity and one bond, we see that the difference between the
limited and unlimited liability regime is that in the event of default, the loss amount on the
bond will be borne by the creditor in the limited liability regime and the shareholder in the
unlimited liability regime (excluding the scenario where the shareholder in turn defaults and
his losses are borne by his creditors). The loss amount is the claim amount on the debt,
usually par plus accrued interest, minus the recovery amount paid by the bankruptcy estate. In
this simplified calculation we will ignore accrued interest. It is trivial therefore that in the
case of 100% recovery there is no difference between limited liability and unlimited liability
regimes, because there is no loss to creditors be borne. In the case of 0% recovery, the
difference in outcome for the shareholder will be the entire amount of the debt claim which
would be claimed against the shareholder in an unlimited liability regime. For the cases with
recovery not equal to zero or 100, the difference will be the loss amount (1-recovery).
Therefore, it is trivial that the difference in risk for the equity holder of an individual
company will be (probability of default) * (1-recovery), or the expected loss of the debt.

To extend this single company framework to a marketwide framework we need three
things:



1) marketwide credit spreads for the chosen market (here we use US High-Yield non-
financial corporates, given by Federal Reserve Economic Data, “FRED” and sourced from
Bank of America [4]),

2) the relative frequency marketwide of each recovery rate as a percentage — we can see
tables of historical recovery rates, (here given by the credit rating agency Moody’s database
[5]) and

3) we need to know the amount of debt relative to equity on a marketwide basis, ie the
general level of financial leverage in the market, (here given again by FRED [6]).

With perfect data we would have two histograms, one for recovery rates of defaulted
companies in a specific market and the other for the financial leverage of all companies
existing in the market, as well as credit spreads for that market. With even better data we
would have the recovery rates of defaulted companies and the leverage ratio of those specific
companies shortly before default. This is because the variables are not independent, higher
leverage ratio companies will be expected to have lower recovery rates, due to a reduced
equity loss buffer underneath the debt in the capital structure. Having the additional data
would allow some form of correlation to be calculated. However, to calculate a more accurate
correlation figure, far more data is required as the calculation is complicated by other factors,
for example the industry of the defaulted company or the market conditions at the time of
default, both of which will have a strong impact on both the leverage ratio and the recovery
rate. The location of the company will be important as differences in bankruptcy law between
regions will also have an impact on the recovery rate. A sensible way to proceed might be to
perform the calculation on a single region and single industry, with data from the longest
possible timeframe covering both stressed and normal market conditions. Then finally
weighting the industries by their relative sizes and aggregating to get a single number for the
whole market in that region.

Here we will work with a simple model without any information on correlation, ie where
the recovery rate and leverage ratio are considered independent variables. This will likely be
an underestimation for the risk as it is reasonable to expect that higher leverage companies
are more likely to default and more likely to have lower recovery rates. In future research, the
necessary dataset could either be sourced or a model dataset could be assumed for the
purposes of developing the model to include correlations. Below we present the example
dataset for our basic calculation:

Credit Spreads

For this example we are using FRED data sourced from Bank of America data for the US
HighYield index [4]. The index has a duration ca 3-5yrs. We have selected the HighYield
index since defaults of investment grade credit are rare, however in a correct analysis we
would match the universe for credit spread data with the universe in which defaults are
tracked. This is therefore an overestimate of default probability. As mentioned previously, the
purpose here is to develop the model and draw rough conclusions from reasonable data rather
than a precision calculation from high accuracy data.
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Graphl — [4] US HY Index OAS - https://fred.stlouisfed.org/seriessBAMLHOAOHY M2#

Current US HY spread for non-financial corporates at the time of writing (Feb 2024): approx.
3.30% per annum

Recovery Rates

Here we will use the recovery rates reported by Moody’s [5]. The data for 720 US corp
defaults is reported in the chart below, with mean of 52% and standard deviation of 26%. We
can use a figure of 52% however this is an overestimate for recovery rate in our case as it is
an aggregate of bond and loan defaults, and our credit spread data is for bonds only. Loans
typically recover higher than bonds due to security (collateralisation).

CORPORATE FAMILY RECOVERY RATES

While hability structore is one key determinant of debe recovery rates, anodher is the towl enterprise value of the cor-
porate family ar resolution available o be distribured o creditors. Measuring this value relative o the waal liabilites
of the firm implies an overall “comporate family” recovery rate. Exhibit 9 shows the distriburion of corporate family
recovery rates for defaulted obligors thar had boch loans and bonds ourstanding at the ome of defaule. The mean fam-
ily recovery rate equals 52 percent with a standard deviadon of 26 percent, indicating a relatively wide dispersion in the
range of possible outcomes.®
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Graph2 — [5] Histogram of US Non-Financial Corporate Recovery Rates [5]
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Leverage Ratio

This is given by the FRED data “Nonfinancial Corporate Business; Debt as a Percentage of
the Market Value of Corporate Equities” [6]. In this case, market value refers to the market
value of equity, so we are given the ratio of debt to equity.
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Graph3 — [6] US Non-Financial Corporate Leverage; Debt as a Percentage of the Market
Value - https://fred.stlouisfed.org/seriessNCBCMDPMV CE#

The most recent data at time of writing is 24.25%, so on average companies have roughly 4x
more equity than debt.

Calculation of risk assumed in unlimited liability regime

From previous discussion: (probability of default) * (loss given default) * (leverage ratio) =
additional expected loss assumed by shareholders in unlimited liability scenario.

From the spread 3.3% pa and recovery rate 52% we can calculate a probability of default as
3.3% / (1-52%) = 6.875% pa

In the above formula this is: 6.875% * (1-52%) * 24.25% = 0.8% of the notional of their
equity market value. It should be noted that we’ve used probability of default on an annual
basis. This may be thought of as the risk of holding the equity for a year. Equity has no
maturity date, so if we were to consider probabilities of default in perpetuity we would need
to use 100% default rate. As Keynes famously said, “In the long run we are all dead”. In that
case the calculation becomes: 100% * (1-52%) * (24.25%) = 11.6% of the notional of their
equity market value.

It is worth noting, that in all cases no expected losses are gained or destroyed, they are simply
shifted between creditors and shareholders. In the unlimited liability case shareholders
assume the exact risk which would have been assumed by creditors in the limited liability
case. Financing costs for corporates are unchanged in either scenario, this result is treated in
depth in Halpern et al [3].
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Conclusion

Using basic arithmetic and indicative data, and assuming a simplified scenario without
involuntary creditors, we have shown a logical method for calculating the marketwide
average difference in risk for shareholders in a limited liability regime versus an unlimited
liability regime. One key argument for the necessity of widespread limited liability for
corporates is the belief that without it stockmarkets would not function. The argument is that
equity investors would be deterred from investing given the additional risk associated with
accepting an unlimited liability as part of the equity investment. Therefore, quantifying
exactly the amount of addition risk resulting from unlimited liability is an important element
in understanding whether this argument is valid. Very indicatively, using rough data, we have
demonstrated that in today’s markets and for US non-financial corporates, the additional risk
assumed by shareholders if they were to invest in an unlimited liability format would be ca
11.6% of equity marketvalue. This means that in a limited liability regime, if a shareholder
normally expects to lose 100% of his investment in the unlikely event of a corporate default,
then in an unlimited liability regime he should expect to lose 111.6% of his investment, ie.
his share market value today + an addition claim against his wealth for 11.6% of share market
value.

This leads to two questions, whether 11.6% additional risk will dissuade equity
investors from investing and exclude smoothly functioning stockmarkets, and also whether
the resulting loss in equity investment demand is big enough to outweigh any negative
externalities of corporate limited liability. To the author of this paper, it seems that even
many multiples of this level of risk transfer between creditors and shareholders will have
negligible impact on the functioning stockmarkets, and therefore is not a credible argument in
the debate about widespread corporate limited liability regimes.

In future research work is needed to improve the model to include correlations or
leverage and recovery rates, as well as extend the model from solely the voluntary creditor
case to include involuntary creditors. The model can also be refined using the observations of
Halpern et al [3], which explains that the existence of “directors and officers insurance” in
modern insurance markets, and the ability of an unlimited liability company to contractually
specify limited liability in a debt contract, all of which reduce the differences between the
limited and unlimited liability regimes.
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