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Assessing default risk of Israeli companies using a structural model

Ana Sasi-Brodesky*

Abstract

The goal of this research is to estimate the probability of default by companies, and to
examine the extent to which the default risk explains market prices of Tel Aviv Stock
Exchange (TASE)-traded bonds. The paper examines these issues within the
framework of the model proposed by Merton for pricing tradable debt securities,
implemented on a large number of companies whose equities traded on the TASE
between 2004 and 2010. These companies are matched against a database which
includes all the companies that entered a debt restructuring process during the course
of the financial crisis starting in 2008. The results show that the model does in fact
provide the ability to predict which companies would encounter distress, though with
notable errors in identification. The research also shows that default risk explains only
a very small part of the corporate bond price spread observed in the market—whiles
other market risks, along with assumptions about the costs of bankruptcy, can
contribute to explaining these spreads.

* This research is part of a thesis submitted to the Jerusalem School of Business Management, the
Hebrew University of Jerusalem, under the supervision of Professor Dan Galai.
The views expressed in this paper are not necessarily those of the Bank of Israel.
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NIPON XTTIN WY 7WNN XY NNPN X320 1IN 2D N2 OXOYINNN .MIAN dNY P NYynd
,39 300 .1NINN IRY NAY 0N ITONY 10D NN NP I2Y DY OTTHN NI NNIN]
MNNIND MLX DX PNN 24 0OWIN IIWNN TONNI HIININD MNP dHY P MNIN YO
PoNa PTIYV 295 NNV MDIIN AMMPNNNN DY P75 NMVN NN2> RNDP-n 1won Sv
, MNP YNYD MIANDNN NN NI>THD TN TYI NIIND 2D MNID 1) INRNND DY OTIPN
MV YT NI AT ,DOYINDN NMINID OP ,ANRT OY TN .MIANDNN MVPND RN INHD
NPNIAN NYOYIN NN MXIAPN dNY P2 STINN DY NTINN NI’ 2D, NPLOVLVLYN MP T2

AN

MPT) ,NOY RIS OPYPD 10D MIIN P TIND OTIND MPOXN OXD PITAY >TD

MIANN DY VIMNN 21N IYRD 2008 H208TY 2007 12087 ,2006 921872 RNDP Sv mman
2009 MY ToNNA JNPY DYPN DY WTIN DXTNI

0»YpPo 1w MIann Sv RNDP-n »9yw naywnn Np>7ad 2I0n79 XD JNan nwuwyd

S(Mann-Whitney U jnan) 0»wp2 10303 9w m12NnN Y¥ 0'9:2pnn 039NN 1N 0°12)
Y JN21 .2008-1 2007 ,2006 NO — MMNPNN YIZY DD NIY PN KXY 717 1NN 121D OXTIO
.2007 92087 M2Y P PN RN OTIN QY DY P NUYIN

Mann - Whitney U jnan —2 nbav

|"7 T2 DATAN D
NI'o¥N p-value p-value (D"wi77 10121/10101 X7) NI'O¥N
0.18 17/59 0.00 29/189 06-1anyT
0.09 18/69 0.00 31/214 07-nanyT
0.18 15/75 0.00 28/230 08-1anyT

POINN .2IN NN DOYPY NN DY MINPIN MRvNN Yy logit 51N ¥ 1N Nan 2Hva

720872 772NN 2 RNDP — 7NN 72200 Mnwn 1dN 0V 531 JUND ,050¥9 WDy NN
.2008-1 2007 ,2006

110 skewness 992 DM TINHIN DN 0PN RNDP-7 539y
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logit 51D MNIN — 3 NYav

n"1'on NX N'7*1an RNDP-2 1% 7w n7y 79 DTN
22 D"WUR7 012'07 NNan W RNDP pull
3.81 -2.32 06-qanxT
0.00 0.00 P-value
3.88% 0.11 Pseudo R?
4.32 -2.45 07-1anxT
0.00 0.00 P-value
4.41% 0.10 Pseudo R’
2.36 -3.24 08-1anxT
0.00 0.00 P-value
2.39% 0.09 Pseudo R’

012°12 MH2nonn 5y RNDP 5w nyaswnn n01)70 widw 551 ,N720100 MIKRID 1NNY 29D
.MNPNN D22 NOW DTN ATO2 NNITY HPNI NN OPYPD

M2 P2 (discriminate) 902 1YW N9IDA POV DTN NI TY NINID DX MWD 1DvWa
YOIDIY MIINTN I9DND) PYKI NON NMIWOLN 1NN N TD DY .NOY NINIT DMYP 10D
NP DTINNY ITOND 10D NOW MNIND I9010) 7MWY (MMVID PO ITINNY ITOND
4 12201 .NMY MNPNY 7NVONN D237 DY MNY NN NI DY DTINNY (NPHMYI1D
95013 YNYO NMNDANNN DY INY 0 TN DYI D01 JUND ,NPPTAN DY MIRIND AN
NYNRI NOND MYOD NI T ONMYID TTNL NNOINNNN INY JOP DNRY 53D 7NOSNNN
DY N0N MYLN ML)

STINN DY NTIVNN NDID API>TA MNRNIN — 4 D2V

qo Ao
20% 30% 40% niyon Dam™m
40.0% 34.3% 22.9% | 06-1n¥T
54.0% 42.2% 49.6% 1]
42.9% 37.1% 20.0% | 07-1anvT
25.8% 34.8% 42.6% 1]
48.6% 31.4% 20.0% |
08-qanyT
22.1% 30.3% 39.3% I

MIIN P25 ITOND IDIDIY MIIN P TI9NZ TN 5Y NP 20N 90N 2D NI 122000

902 INYA NIV OTIND DY NTINNN NIID> .NNOINNN DY OMI1POYN 30%-1 2>20 XIN MMV
JYAVONR TTAZ NMNNYNL N8P 552 MIINNHD YIIWD NN XD MDD PTY DTN TR ,2008
SW MONND DINNN NN OD21DW NNINA L(2010) PIPRYY DI2D°7 12WOINY SORIYVIN PV NIY
26.9% 5y NTOIY DXTHN TN PYXRI NON MYLNY N, NPNYIN MIINN N¥IAPA TTON
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Y PYNI DN MYV OXTHID NINK .2007 PO TTHN 7Y NY 39.4% DY MY NON MYLM
.IAND P2 YT NTINN NI 0¥ OOTIND MY I .41.3%-5 %Y DN MYLMN ,DIND

NN ,JDIN NN OMYPD DIDND MDY MIIN MM MO8 STIND 2D 900 117°) 0100

YN NPT NMIYOM 72NN STINN DY PYTN NDID ARY OY TN .URIN YIDY-07MY 9N

MHIN P2 799172 M1 ¥ RNDP 5w 2P 90 »12p5 117 XD ;19 1195 .79¥2 OOVINKR DWIOWD
MNP AW Y DY PON YTTH IIVN NNIPNIY PP, MDY MIIND NPH»YI

HONNIN HINIVR DVIN .6

,DYINN OW PV PN N1 L,V 00000 DY Pivn NNy v D 2nn Sy pivin Pnn

LII0D YO MDTN DY POPD XY 1IN MNYI NN 2NN PNN DY DONDNY NINK TIT .S
XY NN NV XTI BOYI 2NN DY TIVHOY NIVIIN NN NN ,PNI’O NION NI MV
.1I3NN DY 237310 NVOYA N0 TN

D=V -S=VN(-d,)+Be"N(d,)=Be"" - P

(7)
P=-VN(~d,) + Be " N(~d,)

: 2 7MY 5 TINNN N NN DY 2INN MMIPNND JY SONRNN NNINM

—r——lln[gJ—r——lln[ D j (8)
Y1 T \ B T \Be'"

1792 07 T-5 230N 5y PMVN NRIWIN T Y, IUND

NN 5219 NN SNHYNNYN PV N7IR XPNND OMOVNINONN OONNIND P IRNYNN OYO
T2 ONMIN OXTHN .2010 °51 Ty 2005 TN ONIWYI DRIV MIPNON NVIR-N DI DY PIYN INM
MTINSD (101 NPT NN NN ,DINND NZIR NID) MVIVA NPIINNP NN P DDY
P15 ,NIRD DY DRIYNND P2 WIOND AVIN OYI9T NNIND DIWND .DTHNN XID N TR0
YN IN ODPNN — DIRNNND DIRD OIPYN NVIRD DY D7NN-N 79y IIRNNT IR
YSINNAN NN INNRND NNIN NPII NIIN 535,190 INKRD . NIPORN DY NTHNNN OPARNT ONNNA
IRNYN INRD .1I2NN DY MNYD MITON DY OONNIND P (NPNN DTN ON) SopIvnn
NPT IN2I NIAND HMNNND DY NPTN NYIAPD .ANAN 214 MIRYI DTN DY OXTHN OY
20y MIPRD DY NNN-N NN N0 MINNN DY .NI1ANN DY MITON PN 1NN 10N
YIIN DY NP I1553) DAY YIAIRD DY NPNN MOYI MIIRD I3 IWNRD 21PN 0OWN 19902
0NV

AWYINKN POPMN DIRND DIPYL WINPY OTIPNI DY 1INN DY SONNNND NNIND IWND
— NNX N2 NI2ND HMDINNT D0 ONMNN PVNNNN NNIND XD 17 DXWD ¥ ORI Praa
NN ,NI2NN AMIPNND TO TINN NIRD DY DY SONN PONN IR PIYNI NP IPNX NID
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oW YRIND PYN DNNN SVNNNN NNINNY D .DUNN P NNTPN ITO2 YON'N DDIPND
IP2IN NO O1OLNNNN ONNIND NS .NIAND DY 1NN DY ONYN DXPONN DY ONNIND
INAN D220 N7IRD DY IR 2NN DY OIPNHRD D7NN-2 INY IR DY N7NNY PP D7/NHN N
NHXN JD 1D NPT MNP 295,00 NNM PIY ,0XNNIND DY 1PPINN DY NRNYN NN

: T NXIAP 532 APANNN OV JPNN NPVLD

2007 92087 Ty 2005 XY ,0707NN OXNNID PIY ONNIN PPIN —N5 1YV

AT

NIAITA X7 A+ 7 nnnn AAA - AA-
4.72% 2.42% [I'T97 DY 1 1Y [I'vn
3.19% 2.07% 0.69% [I"T97 DY 2 1Y [I'vN
3.39% 1.62% 0.82% [I"'T97 DY 3 1Y [I'vn
3.27% 1.66% 1.08% [I'T97 DY 4 21w [I'vn
3.33% 1.69% 1.05% [I'xn >"no
5.39% 0.98% 0.30% [7h N''uo
0.12% 0.07% 0.01% T, =4 Merton jr¥n
12.90% 1.84% 0.78% Merton [7n n''vo
3.51% 4.09% 1.12% 7TInn 7w 1200 N7
0.07% 0.03% 0.00% T, =3 Merton jr¥n
0.18% 0.11% 0.02% T, =5 Merton r¥n
0.46% 0.31% 0.08% T, =10 ,Merton jr¥n

2010 >3 7Y 2008 XYY, 070NNN OXNNIN PIY XNNIN PPN —15 1DV

AT
NIAITA X7 A+ 72 nnnn AAA - AA-
13.82% 11.27% 1.70% [I'T97 DY 1 1Y [I'vn
15.83% 5.62% 1.38% [I"T97 DY 2 1Y [I'vN
13.89% 6.26% 1.68% [I"'T97 DY 3 1Y [I'vn
8.28% 3.99% 2.10% [I'T97 DY 4 21w [I'vn
13.69% 5.14% 2.05% [I'xn >"no
26.80% 13.66% 2.23% [7h N''uo
0.39% 0.25% 0.10% T, =4 Merton j'¥n
20.94% 10.95% 5.75% Merton [7n n''vo
2.82% 4.92% 4.96% 7TInn 7w 1200 N7
0.25% 0.16% 0.06% T, =3 Merton jr¥n
0.52% 0.34% 0.14% T, =5 \Merton |Irxn
1.08% 0.74% 0.26% T, =10 Merton jr¥n

T2 ,0"NR-N OY N9 PIYA ONNINN DIPY 112X NPT APIND MY P71 PYRIN DN
MM NPTH MNIAPA TIP 0WPY YY ANST AT NN H¥2 DIPYN NPINOVPN INIY

NYIINNP IR DY 0NN ©p1an Sarig & Warga (1989) by ooxsnnd nnnin 1ny
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NN Pitts & Selby (1983) ooxnw 293,109 5T .PMP >MI5WN XD MPannNn 27NINa
22PN10 1-n TN PPN NYY NIDYI MIIN Y — MANNHD NN NIAY 1IN NYNIND NN 1D 0)
MOy MIIN NWY TV 1PN INXRD TIVY MIKPN PITIN MAPNI NYIWN MW DIPY
TN NYR MY L2008 NI OINN YN DINGD IDNN 3D TIN OIPYN ,INY M PPN
MNTIN OXR YPI DY TN IDTY MISPN NOPND OXNNIND NPT MNP 532 NP, MYNYN

PV N NNPNI 1IWY 1IWNN 210

L TINDN I PIVA N LJAT 29 DY OONNIND DY OIPINN MNNIND NN 1¥N RIN OOWIND
NXNTH P OXTRN NNPN NN YR MIAN 12933 MAIN NPTN NXIAPA NPT MNP *9)
PN JNAY MNNHDN NPINN DINX PN NINTHN MIANN 2D NN D510 Nwynd my BB+ Syn

PN OYINAY NN D0, TNAND INY DI 1033 DN NPTH NP .(ONY T NPT
: 0XTRN NP 720 NPT RID

12T 239 DY DIV OOVNNONN ONNIND MNNINT — 5 OOWIN

40% 4.0%

NI22 AT - PIY NINn
35% 1 H 35%
N1 2T - Py NN

30% 1 3.0%

= (1N' YY) N2 AN'T - 7TIR NN

25% 1 (*m' '¥) N1 AT - 7TIA NN 2.5%
20% —— 2.0%
15% — ——= v 1.5%

10% A A 1.0%

5% - /' \ g 0.5%

‘—’_\’\_—_..#‘/-.__f/ ___.-_.-. -._--
0% i i ¢ i i S T T T T — 0.0%
o \a] o o QA QA S N\ O O o Q
O O O O O O N N O O N N
\\"9 «\"9 \\"9 «\"9 \\"9 «\"9 \\"9 «\"9 \\"9 «\"9 \\"9 «\'79
O ,\\Q ,\\Q ,\\Q ,\\Q ,\\Q ,\\Q ,\\Q ,\\Q ,\\Q ,\\Q ,\\Q
N N N N N N N N N N N

19IN2 012 ITINNND OXINNN OPVNNONN ONNINN 2D DXYINID NYIVNN MNID 1N

OVNNNN OXNMIND P2 HINK NMTIPI2 WIN ,JD 1N .PIVI DXIN DMIMINNND XNMYIYN
LOONY 191N 9N N3N IOITY JPNN NNV NTIV NZIND MOORY DD U7 H¥191 0ONINd
0°29¥2 572NN GX DY ,PIVI OXNMINN JY RO NNNID MY M NPLNRONT NPINND 1P
PINN NPR) OONNONN NNIND 7Y 72010 K92 NNINDNL PN NDXR DPTIL TUND .ONNY
1°2992 5% 2 N2 IPN NT 120N 2D OON (9191 OXNNIND TIND YONNRNTD NNIND PN

TN PN DN A+ D Dy TN NNIAPA 20 AN VYN PN 0NN YR, MTINYN

WP OMP D N DOYINDN PYUNXIN DINGD NPT DM NPTN NXIIAP MY ThN
MRIAPN PNV TPSONPN) PIT 29 DY PIva 0OXNNINM OPVNNAN OXNNIND NMNNINNA
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D MNRIY N ,I2WNN NNPN L(OPVNNNN ONNIND PV OONNIND P 0.9 DY NTNW
IYNND INY 12X ROWD WD NNIND NNIITRN MIAND NXIAPI XPNT 010NN ONNINI
P2V OONNINT TINI,NNITH XON MIINT NP

) OORNIN ,ANINT APNVDD PV MOTN OHINX By Trnona Elton et Al (2001)

, 7252 537 NVOY PIPON NN L IPTIO MY DY NAPND A NPT MNAN DY YINNN NNIND
oNIW AAA-AA » 10 Dapnn) BBB 17 5y nivinny Tva ,0.04%-2 v nvno N
NMMY PR Merton 5711100 MSIAPNNN MRNIND M0 .0.11%-5 MY NPND TN (S&P »a)
TPNDINOD YNYN INLDXIN PYPAN MOTN PNIDN OMIINN ONNINN 1YY DTN 701
29¢ NNINA ,PIY PNND AN PI0N2 XTI NN DX MYITN JPNN NPVD AN NIYNNDN
PV NIND DY NNINL PNWNNYN TO OV .T151 MNIUN ND20N YN DIV NANIN NNINN
2NN DI W HOVIMON PIY TIV ONDDP ,NINN IMAPNNN DI PPN OORNNVD NMNIND NN
DOU2N PV ONY AN XY NMIND DY PIVN ONYI 1INN DY SOMNONN PV ONY D1OD

.0, NMZIN DY) JPNN NV NN OINDDP (3) NRNYND NI (1) IRNWH 293) PONNONN
PN VO YN . o' NPINI NYITIN JPNN NV AR NILN (5) NRNYND 10N INKD

PN NV DY ,57%-D MY DXTNI MIANN DIV - T - DPNVDN DNMN NIVINDT NN
,2OV0 INRINNDN PVNNONN DIWNNND NN NN JPNN NV YNND ANY NNWD .42% SV
INY NIIN MM JPH NPVO IITN ,IMDD .107% SV PN NOLY OY 168%-2 MY 0

.0 TND KD
Y349 HVIVO NYA NVANA YHYAY AINH DY IPHN 9NN 6.1

MYTN DY 2NN DY NIAND IYXRD D ONINN DY THNDN DPONNONN ONNINN DIWN
NN NIRYIY DXOOIN DY ONYN NIDN NN 00PN NIIND DY DX0ONYN 2NN Y3 DIV
TV NIY 28N IN,NIIN DY 53 NVOW NYI O¥I91 . 2N YON>N OPIND DRIND OX0UIIN ONY
— 19T VY NN NIANN 20N ONON PON 2INM DY OXTIRNA ,2INN IINN ONIN DY PN
)12 300 MDA NYA 172N MY DMIYD P19 NYA NHIN ONY LT 2DNY DINNID OINDYN
NMIONNT MNPPY 11D NIINMN 03N RINN PONN TIVD DX 3P DONRIY DX 0N DY
PN DIMITY 290 AMIIND DY M DY MNXTP OOya ANY Ma) IToN OMINN OO
50-80% DY MY DY 1NN OOYa DIWIND 2NN ONIN DY 0NN DY ANNI OIPIINND

.(Franks and Torous (1994)) nv77p1nn HM2»NNRNNN

VAN TN NPT DX NVOVA DY NIPNI NN 2V SPON IINN DY NYIYNN NPXT1 OWd
DY NPIND P2Y2 2D 0NN IUNRD IN J) DLW ALY DTIND 0DIN TUND NN PND
.12NN HMIPNNN NIMY DN NPT MNIN 2NN Poya
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D39 NVIWS NPYY 6.1.1

,C 957 nvowa amdy 51 9on Delianedis and Geske (2001) b oannnd qunna
: NI PPOND AN MOIAPNN

0 V,>B
= &)

(1-a)V V,<B
£ T2 OXXI DX NIV NPOY JNPNA NMIND MIYAT OODDYNN I

937 NLOYH APMIPDY DY NNIN HNH NPARN DYIAD DPYNN — 6 DOWIN

B V.,

NPIND OOYA0 OIMIDYNN DY YU 1PN 1192 2INN 0¥ DY K9 D3N NVIVI NMDY V)
¥ OTIPN PONA NYUMIY PYI MOTNO MIANONH DIWNT V NI2NN TIY 2N DY XD 01 1O
: NN ONY DY NYIYN 1Y ¥ 00N INRNDN
D=V -S-C=Be’" - P

N (10)
P,=-aVN(-d,)+Be ""N(-d,)

7NN oya HY HMIPN 910 6.1.2

DXVUNN MDTP ITO MAIZ ,NI2NN DY 2NN MM IIT2 OXPNT 0NN FTYN ,Paond

NIND DN NP MNIN NN DY DN NVIRD POY — STHPNOPN MIYIRD NN N ,0NYN

NPT DY D21 PPN PNY TR 2)) NVOYAL NIINN IYNRD 0) , 1M .1I12NN ANIINNN
: IV 2NN NPIANRD OO¥A0 DIPYNN NN IRND RIAN OXYINT .09 702 IMPID
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XY Y95 DN NN 2NN MNNY DY NNIND HNH NYARD DYAD 0PYNN — 7 OOWIN
DYINND OOYNN

‘TU - B = Bbond + Bolher
MPIN AMIII1PNNNN
DD MY NHANN DY
NN YYD HMIINNNN
MHHINN AN

B bond

mmarnnnn- B,
NN YoyaD

ma»PnNn- B,
DINK DOYNY

Ve

B bond

DY SW NN ONY DY NYAYNN MIPUNN Yavin 1x ,V ,0N7ann 7Y 2N DY NIPNL D)
: NI J19INT NIAVIND NIIRD
Dbond :V_Dolher_S:C(V’B )_S:
=VN(k,) = B,,,e " N(k,) ~VN(d,)+ Be """ N(d,)

other

(11
ln(V/Bolher) + (rf,T + %65 )T

b o, T
k, =k, —o,NT

k

PNN oY V 020210 033 DY v SR OSYO N o C(V, B, ) 0N IwND

other

B winn

other

2MTNH DINNINN JY MINXTP 910/959 HVIVWD MNLY by Nyavwnh Npr1a 6.1.3

ONMINM P ONNIND DY OIVPNND P IRNYN MHNIN  OOXIAN O¥YINI
LDINX 1IN OOYAY DPYN N DX NVOWA MDY NIDINN NRNIND ODIAPNNT OPVNINNN
() MDY DY NMINT 90N NIY NI I3 NVOWI SY MMLY NIDIN
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[12'0 N1on N'an
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