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ISRAELI TREASURY AUCTION REFORM
ORLY SADE ROY STEIN" AND zVI WIENER™

Abstract

This study examines the results of the inclusioprihary dealers in trading
in government bonds under the 2006 government befiodm. Using a unique
database, we compared the results of Treasury Baontions before, during
and after implementation of the reform in ordeestimate the cost of raising
government debt. In order to analyze the effeahefreform on liquidity in
the secondary market, we used—in addition to tlledemand and winnings
database of each of the participants in each auetan intra-day database.
The structure of the data enabled us to test thdtref the reform on the cost
of government financing by means of a number ofudations for the auction
premium. When we isolated the effects of the raléwaarket variables, we
found that after the reform, the auction premiunalided significantly, but
the development of prices in the secondary markettly after the auction
also changed significantly. We also found thatrafte reform, the auction
premium was negatively affected by the uncertaiatygl volatility-related
variables in the market, which did not affect thetéoon premium before the
reform.

1. INTRODUCTION

In 2006, primary dealers were introduced to thadkrmreasury securities market as part of
a series of reforms introduced by Israel's MinigifyFinance. This study investigates the
effect of the reforms on both the auction resutis an liquidity in the secondary market.
The reform that introduced designated market maiketsrael provides an opportunity
to conduct an empirical event study. The importarafe this analysis, beyond
documentation of the results of the reform in Isrhes in the light it sheds on a broader
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question: the significance of adding market makera relatively liquid market with an
active secondary market of local players in whivéré are no market makers. Our analysis
is based on a unique proprietary database thapreasded by the Bank of Israel for this
research. This study investigates whether and himggpand activity by the various players
changed, both at auctions in both the primary ntaraed the secondary markets as a result
of the entry of market makers.

Most countries (including Israel) use such auctimngssue debt.For this reason, and
especially in view of the global events that foledvthe financial crisis, which increased
the need for government bond issues to raise daebtimportant to understand the effect of
market makers on the pricing of government bondk thaeir liquidity in the primary and
secondary markets.

The main empirical question that we investigat¢his research is whether this reform
has succeeded in reducing the cost of financingeigowent debt. We present several
measures for the auction premium, which is defiasdhe difference between the closing
price in the auction and the price in the secondaayket. We show that allowing for other
relevant variables, the auction premium narrowgdiicantly following the reform.

Another important question regarding the reformosons the price dynamic in the
secondary market around the auction dates. We #iatvthere has been a material change
in this dynamic after the reform. In addition tcabyzing the impact on price, we assess the
demand curve derived from the bids submitted to dluetions—estimating both its
elasticity and the level of the participants’ aggigeness in the bids they submitted. We
also show that the number of participants is sigaiftly and negatively correlated with the
size of the auction premium, only after the refofrhis reflects a close connection between
the number of participants and the level of aggvesess in the bids that they submitted, a
connection that did not exist before the reforme Nariable used in our study as an
estimate for the level of risk in the markets igatévely correlated with the size of the
auction premium, a finding that indicates partiabstitution between the primary and
secondary markets.

The paper is organized as follows: Section 2 pewiestitutional details on the market
structure and the reform. A detailed survey ofétere is included in Section 3. Section 4
presents the data investigated in this researchSdation 5 we estimate the auction
premium, the level of participation, and the elzstibefore and after the reform. In Section
6 we investigate the changes in the secondary mprice during the auction days. Section
7 presents the conclusions.

2 For a description of the existing auctions in @asi countries, see Brenner, Galai, and Sade (2009).
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2. THE ISRAELI TREASURY SECURITIES AUCTION REFORM

The Israel Ministry of Finance ("the Treasury") tinged a series of reforms in the
government bond markets for the purpose of incngasiquidity and efficiency and
reducing the cost of its debt. Many of the reforwere enacted in 2006. On Jun€"19
2006, responsibility for management of bond iss(ether than short-term Treasury
securities ihakam) and the back office were transferred from thenlBaf Israel to the
Ministry of Finance’® As a result of that change, Bloomberg suppliedlafqrm for
conducting Israel government bond auctions. Preslyouauctions were held via a
designated systenshva which was used only by local participants. Onéhef objectives
of transferring them to an international platforrassto enable foreign participants to take
part in government auctions in a simple and traresgananner.

The reform introduced primary dealers (PD) to teea¢li bond market. The initial
group of these market makers included 19 largehlestdinancial institutions—eight
international banks and institutions and 11 Israafiks and institutiofis-that undertook to
quote bid and ask prices for laPgseries of government bonds in a designated trading
system. When the market makers reform was launcheew trading platform also began
to function—the Inter-Dealer System, in which prisndealers operate and are obligated to
provide quotes on a regular basis. EuroMTS (MTBg, leading European developer of
inter-dealer trading infrastructures for governmdéwainds, developed the platform for
trading among primary dealers. MTS is used foritrgqcdgovernment bonds in several
European Union countries, including Italy, GermaRyance, Spain, and others. MTS
began operating in Israel on September 4, 2006h W& implementation of the reform, the
secondary market changed. Before the reform, thvasea single trading venue, the TASE,
where almost all trading took place. Since therrafca significant amount of trading has
been conducted via the MTS system. In additiorhésé changes in the secondary market,
the designated market makers undertook to condspeeific minimum volume of activity
in the primary market.

® http://www.finance.gov.il/debt/gen/docs/rep0607I. fulf

* These were also registered as members of the ielStock Exchange.

® Nominal bonds with fixed coupon, with over NIS #libn in par value, and at least one year to
maturity.
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The primary market auctions used the same priaihgy lnefore and after the reform—
the discriminatory price mechanighSince the introduction of the reform, however, the
participation rules in the auction system have gedn The Treasury decided to conduct
two types of auctions: The first type is for primaealers only, and the second type is open
to the participation of banks and other TASE memmb8mce the reform, 80 percent of the
new nominal fixed coupon bonds issued have beeahtsothe primary dealers only (first
type), while the remaining 20 percent have remaiopen (second type). One technical
feature distinguishes between the two types ofi@ust the minimum quantity that primary
dealers are permitted to bid at any bid price iS MImillion, while the minimum for the
open market auctions is only NIS 10,000.

The reform also introduced a "green shoe optionth® auction system: Auction
winners may purchase up to 15 percent of the fabevamount that they purchased in the
auction, at the auction's average price. Primagjels that serve as market makers on the
TASE can get an additional 3 percent at that pAeeamther important element of the reform
is the introduction of bond lending for primary tera. The facility is operated by the Tel
Aviv Stock Exchange Clearing House, under an agestrwith the MOF. Each primary
dealer may borrow up to NIS 500 million worth ofrals, against the deposit of cash
collateral in the MOF accounts at the Bank of Ikr&his service enables market makers to
reduce their risks in the quotations.

3. SURVEY OF LITERATURE

The important effect that market microstructure loas market activity, liquidity and
pricing, has been demonstrated in financial andhewtcs literaturé. Moreover, the idea
that the introduction of market makers into the kearfor a particular security is likely to
have an important pricing effect has also beenaresed in the context of secondary

® From treasury publications: Towards the end of tinth preceding the month of the auction, an
announcement is published stating the auctionatadethe series and quantities offered for saleth®ray
of the auction, participants submit the requestahtity of each bond at each price through themitgals.
Participants are permitted to change their bidgauit restriction until the deadline for bid subriess The
last bid submitted by each participant by the deadis binding. Auctions are conducted using a gdad
("discriminatory") auction model: Immediately aftdre deadline for submitting bids, the auction et
further bids and the system allocates bonds baseleoprices offered, from the highest price toltveest
price, until all the bonds on offer are sold at phiees offered. The closing price is the priceaoted at the
point at which the full offered quantity is soldll Aarticipants who offer a price higher than tHesing
price receive all the bonds they requested, and ebthem pays the prices he bid in the auctionhéncase
of surplus demand at the closing price, a pro-alitecation of the remaining bonds is carried oataading
to the quantity requested by each participant at frice. At the end of the auction, each partitipa
receives details of their winning bids as well apeyal data about the results of the auction, sicthe
quantity sold, average price and closing price.utary of the auction results is also releaseché¢o t
public, on the website of the Government Debt Managnt Unit in the Accountant General's Divisiorg an
through the Bloomberg system.

" Early works include Demsetz (1968) and Amihud Eteshdelson (1980, 1986, 1991) among others.
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markets. For example, Silber (1984) investigatelintary market makers in the futures
markets in the United States. Eldor, Hauser, Rifml Shurki (2006) investigated the effect
of the introduction of market makers on the ligtyidand efficiency of options trading in
electronic markets in Israel. Gamrasni’'s (2011)ltssindicate that while the reform did
improve market activity in terms of trading volumas improved neither the cost of
liquidity nor market depth. Nimalendran and Pe&rdR003), who investigated the impact
of specialist intervention in equity markets, fouhdt specialist-based systems resulted in
lower execution costs and greater liquidity thameotsystems.

Multiple works analyze the effect of market makers the liquidity and pricing of
securities in secondary markets. Venkataraman aagstird (2007), who conducted an
empirical study of the effect of market makers itinsit order market, showed that firms
employing unprivileged market makers enjoy 5 perdegher returns than those without
market makers, due to better liquidity. Montalv@@3), who examined the introduction of
market makers on the Spanish Futures Market Exeh@W&FF), using intraday price data
for Spanish government bond futures spanning at gfeiod, found that market makers
have no effect on market liquidity.

Most studies on the subject concentrate on mari@bsiructure’s impact on secondary
markets, primarily affecting trading volume, prieelatility and liquidity. In contrast, this
study focuses on market microstructure’s impacttio® primary market and on price
development in the secondary market. Albanesi amtliR2000) conducted research
related to ours, examining the effects of the 18&érm in the Italian government bond
market. The 1994 reform included the introductiépramary dealers with market making
obligations. In contrast to our study, Albanesi &iddi used a VAR model to estimate the
effect of the reform on the shaping of prices, eatthan an event study methodology. They
found that the 1994 reform was followed by an inyerment in market quality in the form
of decreased autocorrelation. Our research goesnbeylbanesi and Rindi's study to
examine the price effects of the introduction dhyary dealers on the primary market, in
addition to its influence on price developmenthia secondary market.

4. DATA AND SAMPLE

We have data on 123 auctions that occurred bet®866 and 2007 (before, during and
after the reform). We focus on bond series thatewalready traded in the secondary
market. This provides us with a price benchmark.o64hose auctions were conducted
before the introduction of the primary dealer refoand 69 auctions took place after the
reform. Some of the auctions conducted after tferme (43 out of 69) were available only
to primary dealers (first type), while others wergen to all intermediaries and the public,
which submitted orders via intermediaries (secope)x
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Table 1
Theoretical Statistics

Secondary Issue
Auction Characteristics Auctions for Auctions
Average All of the Primary For the
(Median) Auctions Dealers only Public
[Standard Deviation] Before the After the After the After the
Reform Reformt Reform Reform
N= 54 N=69 N=43 N= 26
Total supply (NIS million) 366 438 498 340
(350) (400) (450) (350)
[67] [194] [207] [119]
Total demand (NIS 3,028 2,566 2,900 1,989
million) (1,627) (1,811) (1,748) (2,017)
[3,222] [3,725] [4,626] [857]
Ratio of demand to supply 8.3 5.9 5.8 5.9
(4.6) (4.5) (3.9) (5.8)
PDC - closing price 0.07 0.09 0.11 0.07
(0.09) 0) (0.11) (-0.01)
[0.236] [0.421] [0.307] [0.568]
SDA 11:00 — closing price  0.075 0.047 0.085 -0.02"
(0.061) (-0.007) (0.157) (-0.016)
[0.150] [0.207] [0.229] [0.116]
SDC - closing price 0.17 0.06" 0.04 0.08
(0.15) (0.03) (0.03) (0.03)
[0.173] [0.317] [0.376] [0.188]
Average price — closing 0.047 0.067 0.08 0.04
price (0.04) (0.04) (0.06) (0.03)
[0.038] [0.068] [0.07] [0.05]
Number of participan 19.2 17.0 14.2 215
(19.0) (16.0) (15.0) (21.5)
[1.8] [ 4.6] [2.6] [3.3]
Number of winner 13.2 9.4 8.4 11.0
(15.0) (8.0) (8.0) (10.0)
[4.7] [7.0] [5.4] [9.0]
Percentage of "green shge" 0.90 0.398
option exercised (1.00) (0.196)
(percentages) [0.27] [0.431]

This table lists the amounts of supply and demaimel,number of participants and winners, and a nurmbe
estimates for the auction premium. The auction pramis defined as the difference between the ctpgirice in
the auction and the market prices (e.g. the fitadieg day, just before the auction, and the clpsin that day).
During the period following the reform, the tablstd the average extent to which the green shoeroptas
exercised and the use of the lending databasd.Q( percent significancé, - 5 percent significancé, - 1 percent
significance — for testing the difference betwesnvalue and the equivalent value before the refoRBC — The
closing price on the preceding day; SDA 11:00 —pthiee on the same day at 11:00; SDC - closingepric

! Between June 19, 2006 and September 18, 2006etberr was partial: the auctions were conductedhen t
Bloomberg platform and the list of primary dealesss known, but there were no official commitmergs Pnly
one outlier observation was deleted — on NovemBePQ06 (the second auction of a new series).

2 A request to increase the amount of the issuehataverage price in the auction submitted befoee th
announcement of the auction results.
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Our data were obtained from several data baseBuldlic auctions; 2. The proprietary
auction database obtained from the Bank of Isadhtraday bond prices in the secondary
market that were obtained from the Tel Aviv Stocickange; 4. Data on the use of green-
shoe and repo transactions.

The data received from the Bank of Israel incluuk tector of prices and the demand
of each bidder, and the bidder's classificatiorth@ system (foreign versus local, bank
versus broker, and large institution versus snmelitution). We can thereby construct the
full demand and winning curve for each type of leid{ivhich may represent several clients
who decided to submit their bids via one institoji@and for the total of all the bidders.
These unique and detailed data allowed us to asidine full demand curve, data that are
not available to the public, and we were therefirke to test the effect of the reform on the
issue auction market in detail.

Table 1 displays summary statistics relating tosample. On average, NIS 366 million
in bonds were offered per auction before the refdmce the reform, the average bond
value offered has been NIS 438 million per auctibme treasury offered larger quantities,
NIS 492 million on average, in the auctions thatevdesignated only for the primary
dealers, compared with NIS 340 million on averagthe auctions that were open to public
participation.

Before the reform, an average (per auction) of ifferént bidders submitted bids
directly to the auction. After the reform, the nuenlof bidders at the auctions open to the
public (second type) averaged 21.

5. DESCRIPTION OF THE EMPIRICAL TESTS AND THEIR RBETS

a. Estimation of the Auction Premium

The quality of the treasury auction process is Iipeaaluated by calculating the difference
between the price received in the auction and thee pof the same security on the
secondary market—before, during and after the anctn the research literature, the result
of this calculation, which depends on several fie;ts called the "auction premium." The
most important of these factors is the level ofartainty concerning the price of the asset
at the point in time when the quantities were ated in the auction. Uncertainty makes the
average price obtained in auctions loWér.more efficient auction and greater liquidity of
the asset in the secondary market will therefosaltén a lower auction premium. In this
framework, we test the auction premium around ilme tof the market makers reform in
order to examine the extent to which the refornecéd the efficiency of the auctions and

8 The uncertainty in the auction involves both thiegand the fit between the quantity of demanthin
auction and the quantity allocated to each pagitip



48 IsrRAEL Economic REVIEW

whether that efficiency, which reflects the costfiofancing the government’s activity,
improved.

One of the advantages of our study is that for nmafrthe auctions that were conducted
during the study period, the bonds had already Ieeeted on the secondary market. This
enables us to compare the auction price to sedéffatent benchmarks in the secondary
market. We define

Premiumy, = Benchmark — Closprice
where:

Premium, is the auction premium for the issued seriasd for the date of the auction

Clospricg’ is the closing price of the issued series in andtand on date

Benchmark; is the benchmark for the reference price

We used the following benchmarks in our calculation

- The closing prices on the Tel Aviv Stock Exchangetlte last trading day before the

auction.

- The closing price on the Tel Aviv Stock Exchangetloe same day the auction was

held™®

- The average price based on transactions on thévielStock Exchange around the

time when participants submit orders to the audtarapproximately 11:00Y.

We also calculated a series of average prices l@sélte transactions on the secondary
market at every trading hour, a series that bethiree trading days before the auction date
and ends three trading days after the auction.

Table 1 and Figures 1a—1d summarize our findingfof® the reform, the price in the
secondary market declines prior to the auction, iemdediately after the auction the price
goes back to the same level it was at before thodingde Thus, the cumulative auction
premium is NIS 0.15, on average (Figure 1a). After reform, however, there is a very
large difference between the auctions open to thdipand those open to primary dealers
only. Thus, it is important to distinguish betwett'e public auctions and the auctions
which are exclusively for primary dealers. In themary dealer auctions, although the
auction premiums fell slightly on average, the @ritynamic still behaves in the same way
it behaved before the reform, but the lowest prsc24 hours after the auction time—the
green shoe time. Thus, the cumulative auction pramis higher, reaching NIS 0.25 on
average (Figure 1d5.In the auctions open to the public, although thetian premiums
were close to zero and even negative, the pricethénsecondary market tended to

® We also tested the average price variable antethdts, while slightly weaker, were still signiiat.

1 The closing price mechanism on the Tel Aviv Stébichange changed on July 29, 2007, from a
closing price that was based on the average oheau of the most recent transactions to eitheosirad
price based on the result of the closing auctibthare is sufficient volume, or to the averageaafumber
of the most recent transactions if the sufficiesitime rule was not met.

! From 10:30 to 11:30.

12 The large local banks, all of which are primargldes, exercised the green shoe option more than an
of the other primary dealers.
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gradually increase as the auction day drew nead, tanded to increase even more
immediately following the auction dates. The curtiviachange in the 7 days around the
auctions is NIS 0.5 on average (Figure fc).

Figure 1a
The Median Margin between the Price in the Secondary Market and the Winning Price in
the Auction (the Auction Premium) before the Reform
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Time window around the auction, by trading day, stage and hour
Figure 1b

The Median Margin between the Price in the Secondary Market and the Winning Price in
the Auction (the Auction Premium) after the Reform — Public Auctions
3

Days around the Date of the Auction and the Trading Hours

3 This price dynamic around the auction days casxpained, in theory, by the extent of utilizatioh
the lending facility. However, we didn’t find anprnection between the use of this facility andabetion
days.
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The two green columns refer to trading close toathetion date. The red columns refer
to the opening stage of the trading day. The timedew around the auctions ranges from
three days before the auction date to three dagsthE auction date (seven trading days).

Figure 1¢c

The Average Margin between the Pricein the Secondary Market and the Winning Price in
the Auction (the Auction Price) after the Reform — Public Auctions

4

Time window around the auction, by trading day, stage and hour

Figure 1d

The Average Margin between the Price in the Secondary Market and the Winning Price in
the Auction (the Auction Price) after the Reform — Auctions for Primary Dealers Only

7

Time window around the auction, by trading day, stage and hour

The two green columns refer to trading close toahetion date. The red columns refer
to the opening stage of the trading day. The tinredew around the auctions ranges from
three days before the auction date to three dagsthe auction date (seven trading days).
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We also tested the significance of the price chamgé¢he secondary market around the
auctions, and compared the result to the changestturred in the secondary market in
the prices of the non-issued series (Table 2) titierpurpose, we calculated statistical data
for the price changes in four categories of goveminmbond series before and after the
auctions, for the issued series (on-the-run) amdHe control group of nonissued series
(off-the-run). The main finding of this test is thhere is a significant price change in the
secondary market only for the issued series, vithdereform slightly reduced the change in
the prices of this series.

Table 2
Statistical Description of Changes in the IntradayPrices of Issued and Non-Issued
Bonds Before and After the Reform

Changes in the Intraday Prices between 11:00 AM an8:00 PM

The Issued Series before the Reform

The Non-isSeeéds before the Reform

Average 0.042 Average 0.001
Standard deviation 0.031 Standard deviation 0.014
Median 0.065 Median 0
Standard deviation 0.228 Standard deviation 0.16
Sample variance 0.05 Sample variance 0.027
Kurtosis of the probability Kurtosis of the probability
distribution 1.80 distribution 3.38
Skewness 0.08 Skewness -0.67
Minimum -0.53 Minimum -0.57
Maximum 0.72 Maximum 0.51
Number of observations 54 Number of observations 311
Confidence interval (95%) 0.062 Confidence inte(2akb) 0.028
The Issued Series after the Reform The Non-isseedsSafter the Reform
Average 0.025 Average 0.009
Standard deviation 0.026 Standard deviation 0.009
Median 0.017 Median 0.003
Standard deviation 0.21 Standard deviation 0.15
Sample variance 0.05 Sample variance 0.02
Kurtosis of the probability 2.42 Kurtosis of the probability
distribution distribution 7.0
Skewness -0.43 Skewness 1.39
Minimum -0.59 Minimum -0.51
Maximum 0.71 Maximum 0.81
Number of observations 68 Number of observations 260
Confidence interval (95%) 0.052 Confidence inte(8abb6) 0.018

" One observation is missing because there wereiamtipns in the secondary market before and duriag

second auction.
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b. What Affects the Auction Premium?

The auction premium that we use is the price in geeondary market at the time the
participants submitted their orders in the auctimimus the price in the auction. We
estimated the factors that may affect the premium.

SDA11:00,;, -WPR,;=C +B, xSTDEV _BI,
+B,xPD,+B;x PD,x Duration,
+ B, x Par, + BgxIn(Capital)
+BgxIn(DTS) + X

where:

SDA11:00 — the secondary market's price of the dasued serie¥’

WP — the minimum price of the auction (closing p}ic

PD — a dummy variable that receives the value f'ifd@ auction is restricted to primary
dealer participation alorf@.The PD dummy variable is significant relative ke tauction
premium.

Duration — the duration of the auctioned bond attime of the auction. We use this
variable to investigate the potential effect of tiggidity premium at the auction. One of
our findings is that the duration effect existsyom the auctions that are open to the
primary dealers alone.

Par — number of participants, as an approximatienatt for competition. Consistent
with economic intuition, the number of players ignsficantly and negatively correlated to
the size of the premium.

STDEV_BI — the standard deviation of bond indexrgjes (for 15 trading days before
the auction)—as a proxy for uncertainty in the dix@come market. STDEV_BI has a
significant and extensive effect on the auctiompuen only in auctions after the reform.

Capital — the amount issued as a proxy for theidiggupremium in the market for the
series offered in the auction. Capital has a sicanit effect on the auction premium only in
auctions after the reform.

DTS - the bid amount in the auction relative to dtfier amount, as a proxy for the
demand pressures in the markets. The DTS has dicagih and negative effect on the size
of the premium.

Two other variables were estimated but found toirsggnificant when estimated
together with the STDEV_BI. The two variables are:

1 The price is estimated based on all the transstietween 10:30 and 11:30.

15 We found that the auctions before the reform dmdauctions after the reform that are open to the
public have similar characteristics. This is whg tummy variable that receives the value "1" ifdhetion
was conducted after the implementation of the refisrestimated to be the same as the PD dummy.

'8 This influence, which reflects the size of theuss series until the date of the current auctioas w
found to be very significant in all of the empitlieaticles in many countries around the world. Example,
see Fung and Rudd (1986), Wasserfallen and Wyti8838), and Spindt and Stotz (1989).
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1. Absolute value of the price change (high-low prioa)the day before the auction—
as a proximate estimate of uncertainty over thee™tprice.

2. Number of days before the "L5f the month (this or next)—as a proximate estémat
for uncertainty over the inflation rate. (The Comsu Price Index—CPl in Israel is
announced by the Central Bureau of Statistics erL#1 of each month.)

To summarize, controlling for other relevant valéstthat can affect the premium at the
auction, the auction premium has a significant tiegacorrelation with the reform. It
should be emphasized that the variable representigrtainty is negatively correlated
with the size of the premium only after the refornpossible explanation of this result is
that after the reform, the auctions become moradive relative to the secondary market
and more competitive than the auctions conductddrébehe reform. The result of the
estimations is displayed in Table 3.

Table 3
Linear Regression: Auction Premium
Dependent Variables: SDA11:00-WP

Before the After the All of the
Reform Reform Auctions

C 0.47 1.54 1.04
STDEV_BI - -0.76 0.7
PD - -0.19 -0.24"
PD Duration - 0.018 0.017"
Par -0.012 -0.016" -0.018"
Ln(Capital) - -0.05 -0.02
Ln(DTS) -0.09 -0.04 -0.06
R? 0.33 0.41 0.37
Mean Dependent Var 0.025 -0.011 0.006
N 54 68 122
D.W. 1.74 2.12 2.02

" denotes 5% significance and

" denotes 1% significance.

SDA11:00 — The prices on the same day at 11:00 AM.

WP — minimum price in the auction (the closing gjic

STDEV_BI - standard deviation of the changes inbtbieds index price.
PD — dummy variable for actions of primary dealers.

PAR — Number of participants in the auction.

Capital — The quantity issued in the auction.

DTS — demand to supply.
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c. Bidding Parameters and Estimating the Elasticity

The elasticity of demand is the percentage changgantity demanded in response to a
one percent change in price (all other determinamotsdemand being constant)
(AQ/Q)/(Ap/P). In order to investigate the elasticity of @ for a financial asset, we need
the full aggregate demand curve. The elasticityfimancial auctions was previously
investigated in the financial literature mainly vitespect to equity. For example, Bagwell
(1992) examined a sample of 31 share repurchasasddf, Sarig and Wohl (1999)
investigated a sample of 27 Israeli IPOs sold inndorm auction; Liaw, Liu and Wei
(2001) estimated the elasticity of 52 TaiwanesesB@ld via a discriminatory auction; and
Kalay, Sade and Wohl (2004) estimated the elagtafidemand and supply of equity at the
opening stage of trading on the Tel Aviv Stock Exadpe (call auction).

We calculate the elasticity at each auction insample as follows:

Nik = [(AGi/Qir)/ (APit /Po)]

where:

i,t - the number of the issued series and the afatee auction

k — a vector of the change in the quantity of boofflsred in the auction relative to the
quantity offered in auction i,t; (the tested vectdrchanges ranges between 0.2 and 2 in
increments of 0.1).

P, - the closing price of auction i on day t

Apix - the difference in the price resulting from thenge in quantity, k, relative to the
closing price in auction i

AQy - the change in the quantity of bonds offeredwbich we estimate the elasticity

Qy - the quantity of bonds offered in auction i onedia

We calculate the mean elasticity for the total s@nmpthe auctions before and after the
reform. Figure 2 summarizes our findings. The nef@ffected the elasticity mainly in the
direction of a decrease in quantity, and had praltyi no effect at all in the direction of an
increase in the quantity of demand. We found thatreform led to a lower elasticity of
demand. This documented change takes place irf #iecauctions after the reform—both
those open to the public and those for market nsadoely .

In addition to the elasticity of demand, the biddiparameters show that the auction
participants changed their strategies after thernef The demand price spreads weighted
quantity widened considerably, mainly in the autsimpen to the public, but also in the
primary dealers' auctions. The local primary desalgidened their spreads in the primary
dealer auctions, while the foreign primary dealeidened their spreads in the public
auctions (the detailed results are displayed inésah and 5). The differences between the
average and closing prices at the auctions showldhece of aggressiveness in the auction

¥ The change in price resulting from the changéduantity offered in the auction was calculated o
the basis of the vector of prices and quantitiedemhand from each of the participants in the anctio
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(Table 1). In the primary dealer auctions, theatéhces are relatively high, indicating that
uncertainty about the winning prices in those aungiwas greater.

Figure 2
1 Divided by the Elasticity Index Before and After the Reform

0.50%
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mBefore Reform (Secondary Offering)
DAfter Reform (Secondary Offering)

0.40% -

0.35%

0.30%

0.25% -

0.20%

0.15% -

0.10%

0.05% -
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Change in the quantity relative to the quantity in the auctions

The graph displays the average of 1 divided byethsticity before the reform (green)
and after the reform (yellow). The X axis represe¢ht change in quantity used to calculate
the elasticity. 0.9 represents a 10 percent deeraad 1.1 represents a 10 percent increase.
The Y axis represents the value of 1 divided bydasticity (the percentage of the change
in the price relative to the percentage of chamgghé quantity). The higher this value, the
lower the elasticity.
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Table 4

IsrRAEL Economic REVIEW

Theoretical Statistics — Activity of the Various Types of Participants

(NIS million)

Secondary Issue

Characteristics of the Auction After the After the
Before After the Reform Reform
the Reform All Auctions for Auctions
Reform Participants| the Public for Primary
N= 54 N=69 N=26 Dealers N=43
Demand of the Participants in
the Auction
Large local bankg4/4/3 ) 182 139 89 162
Small local bank§7/7/4 ) 77 63 41 103
Local brokerq11/8/4 ) 157 65 86 121
Large foreign bankg&l/2/2 ) 38 90 75 95
Foreign brokerg0/6/6 ) - 400 691 222
All participants 132 152 267 153
Winning Participants in the
Auction
Large local banks 36 26 24 31
Small local banks 16 11 10 19
Local brokers 15 13 13 26
Large foreign banks 13 25 18 29
Foreign brokers - 21 9 28
All participants 19 17 13 26

* (XIY/Z) — Number of participants (primary dealasly/after the reform/before the reform).
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Table 5

Information about the Pricing of Participants’ Bids in the Auctions: The Spreads
between the Weighted Price Offered in the Auctiongnd the Closing Prices (NIS),
according to Type of Trader

Characteristics of Demanded Secondary Issue
Prices After the Tender —
Before the After the Reform — Auctions for
?“Xi:ﬁgﬁ) Reform Auctions.Open to Primary Dealers
[Standard deviation] N= 54 the Public N=26 N=43
Not primary dealers 0.19 0.29 -
(0.1) (0.1)
[0.2] [0.4]
Large local banks (1/4) 0.18 0.31 -
(0.2) (0.2)
[0.2] [0.4]
Small local banks (3/7) 0.17 0.30 -
(0.1) (0.1)
[0.1] [0.5]
Local brokers (4/11) 0.19 0.25 -
(0.1) (0.1)
[0.2] [0.4]
Foreign banks (1) 0.16 - -
(0.2)
[0.2]
Foreign brokers (#) - - -
Primary Dealers - 0.16 0.21
(0.2) (0.1)
[0.3] [0.3]
Large local banks (3) - 0.10 0.21
(0.1) (0.1)
[0.1] [0.3]
Small local banks (4) - 0.13 0.29
(0.1) (0.2)
[0.3] [0.5]
Local brokers (4) - 0.22 0.26
(0.1) (0.2)
[0.3] [0.4]
Foreign banks (2) - 0.26 0.08
(0.2) (0.2)
[0.6] [0.1]
Foreign brokers (6) - 0.16 0.13
(0.2) (0.2)
[0.3] [0.2]

" In order to calculate the price offered, we deafiarately with each auction. We took all the biifisred by each
trader and calculated the weighted average for #harording to their volume in shekels.
™ The number of entities in each category (befoeeréfiorm/after the reform).
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6. MEASURING LIQUIDITY

One of the most important aims of the reform wasntwease liquidity in the secondary
market. Gamrasni (2011) estimated the effect ofréfierm on liquidity in the secondary
market and found that although it did improve mawketivity, it neither reduced liquidity
costs nor increased market depth.

In this paper, we examine the liquidity changesuadothe auctions and test for
structural changes—particularly the effect of theteons on liquidity in the secondary
market—using different acceptable measures (volurb@sask spread (BAS), intraday
standard deviation (std), and market depth). Wethese measures on Israglakamseries
(Bank of Israel securities of up to one year) asmtrol group. The results are presented in
Table 6. After the reform, there is improvementttie depth measures of the secondary
market on all days and not only on the auction itissif. The liquidity cost index, on the
other hand, did not improve and even worsened teesextent on days on which there was
no auction. According to the liquidity indices ihetmakammarket, it appears that no
substantial change occurred in the market capabéxmaining the developments in the
governmentond market.Whenwe testthe bid-ask spreaid finer resolution,we find that

Table 6
Liquidity Indices of the Secondary Market (the Median) of Newly-Issued Bonds
around the Auction Time (millions of NIS)

All Days 1 Day
except for before 1 Day 2 Days
Time Around the Auction after the afterthe| Makam

the Auctions  Auction Date  Auction Auction | Series

Before the Reforn

Deptt’ 4.3 3.7 5.1 5.1 5 94
Trading volume 74.9 55.2 118.6 102.4 95.5 190
Spread between tt 0.057 0053 0061 005 0052 | 0010
bid and ask prict

Intraday standard 0.041 0.035 0.046 0.042  0.042 | 0.007
deviatior

After t*he Reform

Deptt 8.2 9.9 11.6 11.8 11 60
Trading volume 84.9 88.2 208.6 147.4 116.5 184
Spread between tt 0.096 0.063 0055 0053  0.053 0.011
bid and ask prict

Intraday standard 0.062 0.058  0.048 0.05 0.043 0.007

deviatior

“ The quoted amount for the three best bids fordmgind selling the bond series before and afteatietion.
The quoted quantitative data are weighted for twer the lifespan of the order.
" The reform did not includmakamit is displayed here as a control group.
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after the reform, it decreased during the hour®reethe auction and at the time of the
auction itself. This shows that the reform increbfquidity in the bond market in only
some aspects, not all of them. In particular, @ dot reduce the liquidity cost on days on
which no auction was held. Another important chatige took place is that the standard
deviation of the spread increased after the refoviich can be seen very clearly in Figure
3b, apparently affected to a greater extent by maicey factors, which vary during the
sample period.

Figure 3a
Median Spread between the Bid and Ask Prices in the Secondary Market Before and After
the Reform
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Figure 3b
Standard Deviation of the Spread between the Bid and Ask Prices in the Secondary
Market Before and After the Reform
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7. CONCLUSIONS

The results of the natural trial of introducing ketrmakers, some of whom are foreigners,
are important both for understanding processesénlsraeli market and from a broader
perspective. They are also important in view of gf@bal events that occurred following
the financial crisis and the need to increase vekiof debt raised.

Following the reform in the government bond maiiketituted by the Israeli Ministry
of Finance, the average cost of debt fell accordmghe accepted calculation method,
meaning that the average auction premium was signify reduced following the reform.
When this examination of the auction premium iseeged and applied to the time around
the auction, it is found that the auction premiuich ot necessary fall, and possibly even
increased as a result of the material change tlwatreed in the dynamic of price changes in
the secondary market following the reform: Jusobefthe auction, there were short-term
price increases in the secondary market, whichezhti®e appearance of a lower premium.

Our findings are summarized below.

a. Lower cost of debt

In the auctions open to the public, bond pricethensecondary market on the TASE rose
consistently in the time around (before and aftég auction dates, with the increase
totaling NIS 0.50. This increase, which continuétérathe auction date, is likely to indicate
that the prices in the secondary market were velgtiiow on the auction date, meaning
that even if the auction premium is low, the casthte government of raising debt—which
includes the premium, but also the loss in respébigher prices in the secondary market
following the auction—was higher. It is importamt hote that in auctions for primary
dealers only, the development of prices of the ddsiseries was similar to their
development before the reform—a positive aucticenpum, but slightly lower. After the
reform, the lowest average price of the issuedesein auctions for primary dealers
appeared on in the secondary market on the datedajreen shoe benefit, not on the date
of the auction itself as was the case before tfegme This finding also indicates that after
the reform, the price dynamic of the issued seinethe secondary market were greatly
affected by the existence of the auctions. The tipregherefore arises of whether the
profitability of the primary dealers in their paipation in the auctions results not only
from the positive auction premium, but also frordymamic of the increase in the price of
the issued series in the secondary market aftdetiver.

b. Liquidity

We tested the changes in liquidity around the anstiand examined the structural changes
that took place following the primary dealers refordt was found that after the reform,

there was a clear improvement in the depth indicebe secondary market, but no clear
improvement in the cost of liquidity indices. Tratér even worsened to some extent on
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days when there were no auctions. It therefore¥al that overall, while the reform did
increase liquidity in the bond market, this wasetanly for certain aspects. It was also
found that before the reform, there was no cleaneotion between trading volume and the
guantities offered in the auctions, while after teéorm, such a connection was clearly
present, indicating that the auctions had a stnomguence on developments in the
secondary market. We also note that as a resuthefreform, international financial
mediators began operating in the Israeli bond marke

c. Elasticity of the demand curve

We find that the elasticity measured in the demaunde in the segment of the decrease in
demand quantity declined following the reform. Bbtifore and after the reform we found
the elasticity of the demand curve in the segmémhe decrease in demand quantity to be
greater than in the segment of an increase in deéngamantity (even though economic
theory usually assumes smooth and elastic supplydamand curves). It therefore follows
that the reform increased the differences in thstaity of the demand curve between the
segment of decline in the quantity offered andstegment of an increase in the quantity.
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