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Main developments

Israel's foreign exchange reserves totaled $11®rikt the end of 2017 an
increase of $14.6 billion over the course of thary@he main factors in the increase
were gains, income, price and exchange rate diffede (mark to market), which
totaled a combined $7.5 billion, and Bank of Ispagichases of $6.6 billion within
the framework of monetary policy.

At the end of 2017, the level of reserves was Higibove the upper bound of the
range of the appropriate level of reserves, of $10-billion, and was equivalent to
33 percent of GDP.

In 2017, the holding rate of return on the resergesgfolio was 3 percent in
numeraire terms, which is a basket of currenciesmaoily comprised of the dollar
and euro. This rate of return is the highest sk@@9 and greater than the average
return over the past three years of 1.7 percent.

The rate of return was achieved in a financial emment of low yields to maturity,
and even negative yields, on a considerable pombionds issued by major
European countries, in which about one-third ofrdeerves are invested.

The rate of return was achieved mainly as a resudt long term process, in which
the share of reserves invested in risk assets—esjuand corporate bonds—was
gradually increased. This is within the framewofkhe risk level approved by the
Monetary Committee.

The contribution of active management—the investiaeactual deviation from the

basic benchmark—was 273 basis points this year.t dbshe contribution, 219

basis points, came from the investment in equitias benefited from the continued
strong performance of equity markets in the investhtountries. The rest of the
contribution, 54 basis points, derived mainly frepecific selection of duration and
investment in spread assets, particularly in steonh assets.

The Monetary Committee decided to slightly incretseportfolio’s risk level, and
the percentage of risk assets in the reservesofiortiontinued to grow: the share of
investment in equities increased to 13.3 percenhatend of the year, from 10.0
percent, and the share of investment in corporatel® increased to 6.0 percent,
from 4.8 percent. For most of the year, the shérnewestment in corporate bonds
was 7.5 percent, and it was reduced toward the etayof the year.

Market volatility was exceptionally low this yeaygainst the background of excess
liquidity resulting from central banks’ actions atite increasing global growth
alongside low inflation. Therefore, the reservestfpbo’s level of volatility was
lower than in the previous year, despite the ir@dashare of risk assets, and was
more worthwhile than in the past in terms of risiusted yield.

! The level of the reserves throughout the Repaiuites the International Monetary Fund’s
allocations of SDRs and the balance of Israel’'smestranche in the IMF. At the end of 2017,
their combined level was approximately $1.5 billi&ior more on this issue, see “Bank of Israel
Financial Statements for 2017” (forthcoming).
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The Bank of Israel's decision to invest part of floeeign exchange reserves in
equities was taken with a long term view. The itwest in equities more than
doubled the cumulative return of the reserves plotfin the past 6 years, but as
equity markets are cyclical and volatile, it isgeaable to expect price declines in
the future as well. (See the box on investmenguntees in Chapter 4).



Introduction

This report presents the results of the investrémsrael’s foreign exchange reserves in 2017
and from a multiyear perspective, as well as tamé&work of how they were managed. Israel’s
foreign exchange reserves were $113 billion atetiek of 2016 (Table 1). The annual return on
the holdings was 3.03 percent in terms of a baeketurrencies—the numerafre-and the
active management contributfowas 273 basis points. The average return ovepaise three
years was 1.74 percent, and the contribution dff@echanagement was 154 basis points. The
cumulative contribution of active management wa8 Bésis points over the past three years
and 663 basis points over the past five years.

TABLE 1 - Foreign Exchange Reserves’ Level, 2015-1a@nd Annual and Multiyear
Holding Rates of Return

FX Reserves Level (millions $)

End of year Average

2015 90,575 87,389

2016 98,447 95,777

2017 113,011 107,567

Return's Yearly Averages (%,in numeraire terms)

1Year 3 Year 5 Year

2017 2015 -2017 2013 -2017
Portfolio return 3.03 1.74 1.47
Basic benchmark retum 0.30 0.20 0.18
Active management contribution (b.p) 273 153 129
Cumulative Retum (%, in numeraire terms)

Portfolio return 3.03 5.31 7.58
Basic benchmark retum 0.30 0.61 0.90
Active management contribution (b.p) 273 468 663

Source: Bank of Israel

At the end of 2017, 61.6 percent of the reserve® iverested in government bofidand 13.3
percent were invested in equities (Figure 1). Trapg@rtion invested in equities increased this
year, as in recent years, rising by 3.3 percenfagiats in 2017, and the proportion of
investment in corporate bonds increased by 1.2epéage points.

% The numeraire is a currency basket in which theifor exchange reserves are measured. See
Chapter B, Section 3 in this report.

% The contribution of active management is the diffee between the return on the reserves
portfolio and the return on the basic benchmark ftnchmark whose currency composition is
identical to the composition of the numeraire)niasures the decisions to invest in additional
assets and in additional countries not includethénbasic benchmark. For further discussion
see Chapter B, Section 3.

* Including deposits and cash at central banks, winbezent risk level is equal to the country
risk inherent in government bonds.



FIGURE 1: Asset Distribution of the Reserves Portftho, 2015-17
(percent, end of quarter)
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The credit quality of the reserves, which refldtis risk of insolvency by the party issuing the
debt, as measured by the credit ratings, is high3 @ercent of the bonds in the reserves
portfolio are rated in the two highest categorié®\A, AA+) (Fig. 2). The proportion of
holdings in the lowest rated group, BBB, is only gercent, invested in corporate bonds.
Holdings in bonds that are not investment gradepeskibited by the investment guidelines.

FIGURE 2: Distribution of Bonds in the Foreign Exchange Reserves, by Credit Rating
December 31, 2017

BBB
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Source: Bank of Israel, S&P

The holding and management of foreign exchangerwesge both in Israel and abroad, are
designed to provide liquidity during emergenciesl @t times of financial crises. In recent
years, the management of Israel’s reserves, asny mountries, has been undergoing changes
and adjustments resulting from the size of therveseand the diversification of the investment
by adding risk assets. The motives underlying theeiase in reserves worldwide and the
changes in their composition are the challengirapemic and financial background conditions
that have prevailed worldwide since the 2008 glaiais—primarily the absence of substantial
economic growth as well as monetary accommodatiothe purpose of encouraging growth—
together with the range of tools used for this pag The global crisis highlighted the need for
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a higher level of reserves than previously assessedder to cope with the ramifications of
crises of this type. The level of reserves was aded in many countries in order to protect the
domestic currency against appreciation and its emuences. These monetary expansions are
reflected in the market in excess liquidity and lomeven negative interest rates and yields to
maturity, which threatened to result in low ratéseturn in the reserves portfolios.

In Israel, two conditions made it possible to ai#t assets to the portfolio: the change in the
Bank of Israel Law (the original law only allowetvestment in a narrow range of assets), and
the growth of the reserves, which created a cusfiombsorbing potential losses. Under the
influence of these changes, management of Isreediyves features, more than in the past, the
choosing of investments with a relatively high exted return alongside higher, though
calculated and limited, risk. The investments di@cated in a complex process, along with an
enhanced effort to find and take advantage of imvest opportunities.

Chapter A presents the reserves’ level, its chalugieg the year, and the adequate level for the
reserves. Chapter B presents the framework for giagdhe reserves from the perspective of
the investment objectives, the maximum risk leike basic benchmark, and the strategic
allocation. Chapter C presents the investment pedoce in 2017 and over multiyear periods;
and Chapter D presents the total contribution ¢ff@ananagement broken down by various
risk components: equities, duration and diverdiiicg spread assets, including corporate
bonds; and Chapter E presents various measuresisforand risk-adjusted return. The
appendices present the global economic and finlrami&ironment, the principles for
determining the adequate level of the reservespaliey guidelines for managing the reserves,
and a glossary.



A. The Level of the Foreign Exchange Reserves
1. The level of the reserves and the changes in it

In 2017, Israel's foreign exchange reserves grew [$14.6 billion, from $98.4 billion at the
end of 2016 to $113 billion at the end of 2017. Tfeeease in the reserves this year was greater
than the increase in the previous year (FigureaB, occurred mostly in the first half of the
year.

FIGURE 3: The Level of Israel’'s Foreign Exchange Reerves and
the Ratio of the Reserves to GDP, 2008-17
($ billion, month-end balance)
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The increase in the reserves derived primarily frommark to market of $7.5 billion and
from $6.6 billion in foreign currency purchases bythe Bank of Israel (Table 2). The mark to
market is the change in the dollar value of themass attributed to income from interest,
capital gains, and exchange rate differentials ragathe dollar in currencies in which the
reserves are invested. This year, due to the weakerf the dollar against the euro and the
pound sterling, currencies in which approximatedyp&rcent of the reserves are invested, there
were gains of $4.3 billion from exchange rate défeials of these currencies against the dollar
were recorded in the reevaluation account. In aidib these gains there was income of $3.1
billion from interest and capital gains.

TABLE 2: Components of the Change in the Reserve2017

($ million)
FX Purchase 6,600
Mark To Market 7,476
Private Sector 24
Government 464
Total Change 14,564

Source: Bank of Israel



Purchases by the Bank of Israel this year wereiethiout as part of th&ank of Israel’'s
monetary policyand were slightly greater than purchases in 2866{lion) (see Figure 4).

FIGURE 4: Bank of Israel Foreign Exchange Purchaseslanuary 2008—December 2017
(% billion)
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2. The appropriate level of the reserves

At the end of 2017, the level of reserves was slighabove the upper bound of the range of
the appropriate level of reserves, $70-110 billiofFigure 3), as a result of actions taken as
part of the Bank’s monetary policy.

The appropriate level of the reserves is determinelly the Governor of the Bank of Israel

in accordance with the objectives of holding the igerves, based on the principles approved
by the Monetary Committee (see Appendix 2—Principles for Determining the Aggiate
Level of Foreign Exchange Reserves). These priegifaike into account the generally accepted
international standards for assessing the adefdoyeign exchange reserves and the potential
uses of the reserves, such as financing imponayneg debt, and intervening in the foreign
exchange market during emergencies. The appropestd of foreign exchange reserves is
designed to enable the central bank to achieveolthectives of the public policy that were
defined for it, and is perceived as a positive dattir of the country’s economic and financial
robustness.

In some instances, the foreign currency reserves maleviate from their appropriate level

for extended periods The Bank of Israel’s intervention in the foreigmchange market led to a

deviation of the actual level of reserves fromdperopriate level. Such a deviation is permitted
under the Bank of Israel Law. In general, the Bahlsrael will take action to adjust the level

of reserves to the appropriate level only whend&eiation is significant and persistent, and
only if such actions are consistent with attainthg Bank’s objectives listed in the Bank of

5 See Box on "Exchange rate policy at the Bank of IsReasons, outcomes and decision-making processfabie
at http://www.boi.org.il/len/NewsAndPublications/Ré&g®ublications/Pages/IMF201602h.aspx#



Israel Law—including price stability, support fother economic policy goals, and support for
the stability of the financial system.

Looking at the generally accepted ratios of themass to economic aggregates, Israel’s level of
reserves is higher than the median of the ratiatldr countries (Figure 5).

FIGURE 5: Ratio of the Reserves to Economic Aggreges, end of 2017, Israel vs. Selected

Countries
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Source: Central Bureau of Statistics, IMF, World Bé®&P, Bloomberg, Bank of Israel

B. The Framework for Managing the Foreign Exchange Re=ves
1. Objectives of holding the reserves and the guidel@s for managing them

According to theBank of Israel Law, 5770-2010one of the Bank's functions is to hold and
manage the country's foreign exchange reserves.Mdmeetary Committee, headed by the
Governor, and whose members include representativikge public, was granted the authority
to establish theguidelines for the investment policy of the resenge (Appendix 3), in

consultation with the Minister of Finance, and tonitor the implementation of this policy. The
Committee also approves and revises the allocatiosasponsibilities for the investment of the

reserves between it and the Foreign Currency Caeeniind the Market Operations
Department.

The investment guidelinesinclude the specification of the assets, the psifile, and the
guantitative and qualitative limitations on typdsaesets permitted for investment. It should be
emphasized that the guidelines do not constituecammendation for the actual proportion of
investment in these assets. The actual proportfoimv@stment is determined in a strategic
allocation process, subject to the maximum leveligk set by the Committee, and based on
assessments of the expected conditions in theadinancial markets (see Section 3 of this
chapter for further discussion of the allocationgarss).

Countries hold foreign exchange reserves for thraim purposes:



e To provide the economy with sufficient foreign @mcy for an emergency situation (such
as war or natural disaster). In such instancesait be necessary to maintain imports or to
rapidly increase them in order to deal with the ey@ecy, while exports are liable to be
negatively impacted, thus reducing the inflow afefgn currency. In these circumstances,
the government and the private sector will findifficult to raise foreign currency abroad,
and the foreign exchange reserves will become dliatcy’s main source for financing in
foreign currency.

e To enable the central bank to intervene in theidorexchange market in the following
circumstances: (1) the foreign exchange rate hasitéel from the range that is consistent
with the economy’s fundamental equilibrium; or (Be foreign exchange market is not
functioning properly (market failure).

e To enable the central bank to operate in the fareixchange market in order to moderate
the effect of significant capital flows of eithepnresidents or domestic residents, which are
liable to undermine the stability of the financmbrkets, thereby negatively impacting the
stability of the economy as a whole (a specificcoafsthe previous function).

In order to achieve these goals, the investmenhefreserves is carried out according to the
following three basic principles:

e Maintaining the purchasing power of the reserves;

e Managing the reserves at a high level of liquidity;

e Achieving a suitable holding rate of return on thserves portfolio, as long as this does not
interfere with achieving the previous objectives (@etailed in Appendix 3—Foreign
Exchange Reserves: Investment Policy Guidelines).

2. The maximum level of risk for the reserves

The maximum level of risk in the reserves portfolio(the risk profile) is set by the
Monetary Committee according to its assessment ofi¢ appropriate risk, and is defined as
the maximum loss in the reserves that the Commitegilling to accept, without adversely
affecting the attainment of the objectives for whibey are held. Its objective is to limit in
advance the reserves’ exposure to the variousdiakrisks — price risk,spread and credit risk,
currency risk, and liquidity risk.

The risk measur€VaRp (Conditional Value at Risk) is used to quantify the level of risk. It
measures the risk in terms of the expected lostherinvestment portfolio in a specific time
period and given a certain probability (p). It skiblle noted thaCVaRp is an ex ante indicator,
affected by changes in the portfolio holdings amal yolatility of its assets, but is based on the
past level of volatility.

In the guidelines, the Monetary Committee set the aximum level of risk for the reserves

so that given the worst 5 percent of possible autex) the average loss—the CVaR5%—would
not be greater than 400 basis points. The Mone@uynmittee continually evaluates the
conditions under which the level of risk was sei & likely to change this level if material
changes occur in these conditions.

At the beginning of every year, the Monetary Conteait sets thdevel of risk used to
determine the strategic allocation for that yeay based on the expected macroeconomic and
financial background conditions. At the end of 201te Committee chose to increase the
maximum level of risk for 2017, from 300 basis geito 350 basis points, in view of its

® Price risk for bonds is the interest rate risk suead in terms of duration (the average
lifespan).
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assessment that the prevailing conditions in the&ets were suitable for taking additional risk.
The Committee selected an annual risk lower thanntaximum in the guidelines (400 basis
points) in order to leave a margin of safety faivecmanagement of the reserves and changes
in the CVaR level due to change in the level o&titity in the markets.

3. The basic benchmark and the strategic allocation

The management of the Bank of Israel’s foreign erge reserves portfolio, like that of other
investors worldwide, uses henchmark as a reference point for measuring returns of
investment decisions and risks taken by portfolimnagers. Abenchmark is a hypothetical
portfolio composed of various investable assetsfandulated according to known and fixed
rules.

Thebasic benchmarkrepresents a conservative composition of investasdets, which meets
the first two goals of the investment policy foretheserves—maintaining their purchasing
power and managing them with a high level of ligayidin order to achieve its objectives, the
basic benchmark is composed of selected shortidordtigh-rated government bonds with a
high degree of liquidity and the same currency ocositipn as the numeraire. Until March 2014,
the benchmark’s duration was identical to thathef teserves portfolio. Shortening the duration
of the benchmark in 2014 resulted in an increasth®fspread between the basic benchmark
return and the return on the reserves portfolio.

The numeraire is a basket of currencies consisting of threeenaies, whose weights were
distributed on average over the year, as folladatar—67.6 percent, euro—29.9 percent and
pound sterling—2.5 percent. The numeraire’s contiposis derived from the possible uses|of
the reserves and the principles that reflect theatilbes of holding those reserves. The holding
rate of return on foreign exchange reserves is onedsn terms of the numeraire, so that from
the point of view of the reserves portfolio managgsrcomposition is considered to be risk-free.
The composition of the numeraire is reviewed astleamce a year and revised when necessary
with the approval of the Monetary Committee. Thametaire is defined quantitatively (a
quantity-based currency basket) so that its cortipasvaries daily in line with changes in the
exchange rates of its currencies.

An annual strategic allocation process in the resges portfolio determines the composition
of the portfolio for the coming year. The strategic composition of the reserves poafd
determined so that the expected return on thegiarit adequate, within the framework of the
desired risk level and the guidelines’ constraiits.the strategic allocation process, the
expected economic and financial environments aimated, and their effects on the prices of
the assets, as well as the optimal portfolio contiposbased on those effects, are assessed.

It relies on a broad range of data and on statistioodels, and therefore involves a degree of
uncertainty. Beyond the results of the models, foelgt is used when choosing the allocation
based on a sensitivity analysis of the models’ltesund stress scenario analy3ike strategic
allocation determines the main characteristics of e reserves portfolio including the
currency composition, the asset composition, arel tdrget duration for each currency
benchmark.

In the framework of the strategic allocation forlZQthe Committee decided to increase the
investment in equities to 12.5 percent, to incretme investment in corporate bonds to 8
percent—of which, to diversify 1.5 percent to cogie bonds in Europe and the remainder to
the US—and to lengthen the duration of the resgpeetfolio from 18 months to 21.6 months.
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It should be noted thdhe Monetary Committee allowsdegrees of freedom for investment

of the reserves so that the actual composition is likely to diffe some extent from that which
was set in the allocation framework. Within theniework of these degrees of freedom, the
share of investment in equities increased to 18r8gmt at the end of the year, and the share of
investment in corporate bonds decreased to 6 percen

C. The Holding Rate of Return on the Reserves
1. Economic and financial background conditions

The rate of worldwide growth accelerated this yearyet the inflationary environment
remained moderate despite the economic improvementMonetary policy remained
accommodative this year, and central banks in Eueom Japan continued to purchase assets.
In contrast, the US continued a gradual normabratif its monetary policy, and the ECB also
announced a more moderate level of purchases hegifmom 2018. The improvement in the
macroeconomic environment, the accommodative monetaicy, and moderate inflation rate
supported asset prices and capital market pricéghweontinued to benefit from positive
investor sentiment, high liquidity, and low volatilthis year. Equities indices rose sharply and
government bond yields remained low (Figure 6)cawes flattened, corporate bond spreads
narrowed, and risk indices stayed at low levelspide various geopolitical events that took
place over the year. Equities increased as a reduibcreased corporate profitability and
expectations for a tax reform in the US, which wpproved at the end of the year. This year,
despite the widening interest rate gap in favothef dollar, the dollar weakened against most
currencies against the backdrop of investors’ gisisk appetite and the economic improvement
in Europe and in other economies outside the US.

Appendix 1 presents a more detailed analysis oétlomomic and financial environment.

FIGURE 6: Ten-year Government Bond Yields—US and Genany, 1957-2017
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In 2017, most of the assets that the Monetary Comitee approved for investment had
positive returns, but there were negative returns o investment in European government
bonds (Figure 7 — returns in local currency terms). Tleseds that generated the highest
returns in 2017 were equities in Hong Kong, the &t# Japan. Corporate bonds also generated
a solid return, though it was markedly lower thhe teturn on equities. European bonds, in
which a third of the total reserves is invested¢orded negative holding rates of return. The
volatility (standard deviation) of equities was @pexr compared to other assets, as expected, but
considerably lower than volatility in the precedipegar (Figure 8), and the lowest in recent
decades.

FIGURE 7: Holding Rates of Return and Standard Dewation for Indicators of the Main
Assets in the Reserves Portfolio, 2017
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*Includes interest, dividends, and capital gairssts.
Source: Bank of Israel, Bloomberg
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FIGURE 8: Standard Deviation of the S&P 500 Index ad of 10-Year US Treasury Notes,
1980-2017
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Source: Bank of Israel, Bloomberg

Yield to maturity, the total return when bonds hedd to maturity, increased slightly in all the
markets this year—the US, Europe, and the UK (lEi§)r

FIGURE 9: Change in Yield Curves, Government Bond®f US, Germany, and UK, 2017
(basis points)
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In retrospect, the forecast for the macroeconommrenment and for returns on financial
assets, which the Monetary Committee used in litggegiic allocations this year, was similar to
the actual course of economic and financial devatg though with different intensity. The
global growth rate was surprisingly favorable, esgléy in Europe, and so was the absence of
inflation. On the financial side, equities retuswgprised to the upside, as did corporate bond
returns, to a lesser extent. In the US, the iner@aseturns was smaller than expected.
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Numerous risks identified at the beginning of tkaryhad only a limited effect—Brexit, the risk
of the dissolution of the European Union due tat@as in various countries and in Catalonia,
and concerns regarding growth in China and sectmings financial system. This year,

volatility was significantly lower than in the past

2. Return on the reserves portfolio

The holding rate of return on the reserves portfold in 2017 was the highest since 200Bhe
return was 3 percent in numeraire terms, and thermren the basic benchmark was 0.3 percent
(Table 3). The return was achieved under persistemditions of low yields to maturity. This
year, the volatility of the portfolio was lower than the preceding two years, despite the
increasing proportion of risk assets in the poidfol

TABLE 3: Reserves Portfolio Performance vs. the Bas Benchmark, 2008-17
(Percent, in numeraire terms)

Performance Excess Return
@ ) 1))
Actual Basic

Portfolio  Benchmark total

2008 5.95 6.14 -0.19
(1.42) (1.46) (0.53)

2009 1.91 0.81 1.10
(0.60) (0.65) (0.22)

2010 1.73 1.19 0.54
(0.57) (0.36) (0.53)

2011 1.28 1.07 0.21
(0.80) (0.39) (0.71)

2012 1.59 0.42 1.17
(0.57) 0.17) (0.52)

2013 0.87 0.07 0.80
(0.80) (0.16) (0.74)

2014* 1.28 0.22% 1.06
(0.85) (0.09) (0.88)

2015 0.64 0.10 0.54
(1.29) 0.12) (1.29)

2016 1.56 0.21 1.35

(1.33 (0.13) (1.33

2017 3.03 0.30 2.73
(0.80) 0.01) (0.77)

In parentheses — the standard deviation of weellyms in annual terms.

*In March 2014, the basic benchmark’s duration whsrtened from 10 months to 6 months, and actedctease
the spread between the benchmark return and thesessportfolio return.

Source: Bank of Israel
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3. Multiyear return on the reserves portfolio

The high volatility of the risk assets relative togovernment bonds exacerbates the effects

of the timing of entry into an investment and of tle return’s measurement period A
stronger effect is obtained when the return is mmests on an annual basis. The increased
proportion of the reserves portfolio invested skrelements in recent years strengthens these
effects, and increases the interestmeasuring the multiyear return, which weakens the
importance of the timing of the investment andnesasurement.

The average multiyear return on risk assets is aggeto be positive, but risk assets are
inherently volatile, and losses should be expebtatkrtain years, especially during a crisis. A
focus on multiyear measurement is likely to modetae pressure to reduce holdings at such
times (also see Box 1 on the investment in equities

The three-year average holding rate of return on tk reserves portfolio increased this year
to 1.74 percent in numeraire terms(Table 4). Theactive managementreturn also rose,
reaching 154 basis points. The relatively highnefiand contribution this year pulled the three-
year return upward. The three-yeisk level was similar to that of the preceding year.

TABLE 4: Portfolio Return and Active Management Contribution, Annual and 3-Year

Periods
P Active Ma.nag.ement
Contribution
3- 3-
Annual year, Annual year,
annual terms annual terms
2013 0.87 1.25 0.80 0.72
(0.80) (0.70) (0.74) (0.60)
2014 1.28 1.25 1.06 1.01
(0.85) (0.74) (0.88) (0.66)
2015 0.64 0.93 0.54 0.80
(1.29) (1.04) (1.29) (1.01)
2016 1.56 1.16 1.35 0.98
(1.33) (1.09) (1.33) (1.09)
2017 3.03 1.74 273 1.54
(0.80) (1.06) 0.77) (1.06)

In parentheses - the standard deviations of thengin annual terms.
Source: Bank of Israel
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D. Active management contribution

The contribution of active management is mainly ¢batribution of the decisions to invest in
additional assets and countries not included irb#sc benchmark, or with a different duration
and diversification. Active management can be diaslsinto four main risk categories—

duration, equities, credit spread assets, andmyrand other exposures.

In recent years, the active management contributiorhas had the greatest effect on the
return on the reserves portfolio, while the returnon the basic benchmark has been low
and stable Increasing the risk elements in the portfolior@ases the long-term expected return,
as a result of theisk premium—the surplus return on risk assets in excess ofitkefree
interest rate—inherent in them. At the same timpot@ntial increase in the volatility of active
management contribution is also expected. The Niblat also influenced by the correlation
between the assets in the portfolio.

The duration risk-premium is the return for increasing the interest rate risk inherent in
bonds. The premium derives from the upward sloping stmectaf the yield curve, and is
obtained with certainty only when a bond is heldilunaturity. During the lifespan of a bond,
the holding rate of return is subject to the riskcapital losses resulting from an increase in
yields; the longer the bonds’ duration, the gredtaes risk. The contribution of portfolio
duration management in the reserves portfolio dsrfrom the decision to invest the reserves in
instruments of a greater duration compared to tiatwn of the basic benchmark.

The risk premium of equitiesis obtained when the equities are held for a loagod, but the
premium shows high volatility for one-year horizotigherefore follows that the investment in
equities is a long-term investment with high vditgti which is liable to generate losses in the
short term (also see Box 1: Investment of foreigmency reserves in equities).

The typically negative correlation between governnma@ bonds and equities has the effect of
reducing the active management risk, and this efféavas notable at the end of the year
Despite their greater risk, in some cases longtaurdoonds may reduce the overall risk of the
portfolio, as they are negatively correlated with teturn on equities—especially when equities
prices drop sharply or during a crisis, as a resiftight to quality. The duration and equities
components were increased in the framework of tinategic allocation, based on the
assumption that combining them helps reduce thatility of the return on the reserves
portfolio: in a scenario of increasing yields totardy, capital losses will be offset by income
from equities, and vice versa.

Nonetheless, early this year, this correlation waisnotable because no periods of significant
volatility were recorded in the markets (Figure.1Dyuring most of the year, equities rose in a
relatively steady manner, with limited fluctuatipnand vyields to maturity recorded no
significant correction. In September, however, mtgkshowed sharper fluctuations, during
which the contribution from duration declined arke tcontribution from the equities rose
correspondingly.

17



FIGURE 10: Contribution of Equities and of Duration in the Reserves Portfolio, from
2016 through 2017
(basis points)
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Source: Bank of Israel

FIGURE 11: Rate of Return: Basic Benchmark, ResenPortfolio
and Active Management Contribution, 2009-17
(percent, in numeraire terms)
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This year, active management contributed 273 baspoints above the return on the basic
benchmark, compared with 135 basis points in the precediegryTable 3)—the greatest
contribution in the past decade (Figure 11).

Of the risk assets, equities generated the major piion of the contribution to active
management — 219 basis pointéTable 5). The duration and other spread assetisilootred
an additional 56 basis points. Of the spread as$etontribution of investment in short-term
assets and the contribution of corporate bonds mest prominent this year.

TABLE 5: Breakdown of Active Management Contribution to its Components, 2015-17
(basis points, in numeraire terms)

2015 2016 2017

Equity 31 94 219
Duration & Diversification 12 19 19
Spread assets 9 29 37
Currency and asset exposures 3 -7 -1
Total 54 135 273

Source: Bank of Israel

1. Equities
The reserves’ investment in equities began in 20l#acks domestic equity indices in the
investment markets (Also see Box 1: Investmenbrdifjn currency reserves in equities).

Since 2017, the diversification of investment in egties among markets has been based on
a broad-based index of equities in advanced econoesi (based on the MSCI Developed
Markets Index). Until that change was introduced, investments doitees were made in a
gradual manner, in various major economies, whighehthe required level of liquidity. The
aim of the change was to closely track an acceaptagstment benchmark in the market, thereby
maintaining the relative stability of the equitfgsrtfolio invested in a number of economies.

The contribution of the investment in equities in D17 was 219 basis points, which is
relatively high compared to the contributions of oher risk components (Table 5). This
contribution can be traced to two factors: Earlyhia year, the Monetary Committee decided to
increase the investment in equities, and by the afnthe year equities accounted for 13.3
percent of portfolio compared to 10 percent atehd of 2016 (Table 6). In addition, major
equity markets increased at higher than expected (&igure 7 and Figure A-3 in Appendix 1).

In the course of the year, the proportion of inveshent in various markets was modified
(Table 6). Diversification of investment was exteddo the equity markets in Australia and
Canada, and changes were also introduced as & oéslié transition to the new equity index.
Investments in equities in markets that are nobdénated in numeraire currencies are hedged
against the effects of changes in the exchangeofdtee dollar against those market currencies.
This is similar to other investments in non-numerasurrencies, which are also hedged to
prevent unintended exposure to these currencies.
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The largest contribution was recorded in the US, fdowed by Japan The contribution is a
result of the weight of investments in a specifiarket and changes in the equity index in that
market. The largest portion of this investment, geBcent at end 2017, was invested in the US
equity market, which, together with a 21 percentréase in prices, resulted in a high
contribution of 125 basis points (Table 6). Thetdbntion of the investment in Japan, 28 basis
points, was solid and resulted from an increaghénequity index there, which was similar to

that of the US markets.

TABLE 6: Holding Percentage in Equities by Country,and the Contribution to the
Reserves Portfolio in 2017

Holding Percentage Equity

Contribution

End of 2016 End of 2017 (b.p)

Australia 0.0% 0.3% 2
UK 0.4% 0.9% 10
us 4.4% 7.3% 125
Germany 3.0% 0.9% 17
Hong Kong 0.2% 0.3% 8
Japan 0.7% 1.8% 28
France 0.6% 0.9% 16
Korea 0.3% 0.0% 2
Canada 0.0% 0.5% 3
Switzerland 0.5% 0.4% 8
Total 10.0% 13.3% 219

Source: Bank of Israel, Bloomberg

BOX 1: The investment of foreign currency reservef equities

In 2012, the Bank of Israel decided to begin to irast a portion of the foreign currency

reserves in equities in foreign
countries. This decision was
facilitated by: (afhe new Bank
of Israel Law, which allowed
investment in a broad range
financial assets, including
equities that were not permittec
under the old law; (bthe sharp

rise in the reserves, which

allowed a portion of the

usb
8,000

7,000
6,000
5,000
4,000
3,000
2,000
1,000

0

Source: Bloomberg
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reserves to be invested with a longer horizon. fiigker the level of the reserves, the larger

the

cushion available to absorb losses, which makessisible to invest in more volatile assets such

as equities and, in the long term, to benefit fithin risk premium inherent in such assets. [The

main motivations for investing in equities are: {@jncrease risk diversification—due to the|

negative correlation between government bonds guities, an investment of a specific portipn

of the reserves in equities can be expected to rateléhe portfolio’s risk; (bjo improve the
returns on the reserves portfolig against the backdrop of the sharp decline inré@sterates
and government bond yields in advanced economiaishweached record lows.

Empirical findings indicate that over the long term, the investment in equities generates

an excess return over the investment in governmeritonds For example, an investment

one dollar in the US equity index S&P500 generatedmulativé return of $6,800 since 1980,

compared to a cumulative return of merely $1,200aoone dollar invested in US treasury

bond§ (Figure 1). In the short term, the return on awesiment in equities is much mo
volatile than an investment in government bonds thedefore investment in equities is risk
(Figure 2). For example, in the past 70 years, d8itg market investments generated
negative return of 12% once every five years, oeraye. The longer the investment horiz

the greater the worth o°

mvestlng In equmes, as th Box Figure 2: The Return on Equities and Bonds

proportion of cases ir in the US Market
which a negative return i gg;
generated declines. Fc  Zon
example, in the past 7 .13‘:
years an investment i E%E

equities with an investmer 5%

2005
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2008
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2012
2013
2015
2017
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——Government Bonds ——S&P 500

generated a negative retu
. Source: Bloomberg
only two times.

The Bank of Israel's decision to invest a portion bthe foreign currency reserves in
equities was based on a long-term perspectivéhe short-term investment risk is manageq
part of the risk management of the portfolio as @M, such that at any point in time, {
average loss of 5 percent of the worst observai®m®t expected to exceed 4 percent, fo

investment horizon of one year.

1 as

an

" Returns include dividends.
8 With maturities of 1-10 years.
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To diminish the timing effect and to allow a learmqiprocess, the entry into the equity mar
was gradual. In 2012, th-

Bank of Israel invested : Box Figure 3: Share of Investment in Various Equity Markets

14%
13%

percent of the reserves i

12%

the US equity market, ani 1o o —
this proportion increasec o -

over time; diversification to

additional markets was als :: . I I
gradual. Currently, the Ban! % l

2012 2013 2014 2015 2016 2017
InVGStS 13 percent Of th‘ ® US m France m Germany ® UK m Japan m Korea m Hong Kong m Switzerland = Australia m Canada

reserves in the equit
markets of 9 countriés
(Figure 3). The proportion of the investment in iga is determined once a year by t{
Monetary Committee, as part of the Committee’stagiia allocation of the reserves portfol

The strategic composition of the reserves portfaigelected with the aim of maximizing t

ket

expected return on the portfolio within a horizdnone year, subject to the risk profile and

assessments of the macroeconomic environment grectied financial conditions.

The Bank of Israel is not the only central bank thé invests a portion of its foreign
currency reserves in equities, but it was one of ¢hfirst to do so (Figure 4). The
characteristic shared by most of the central bahks invest in equities is a high ratio

reserves to GDP. In recenrt

AN the number o Box Figure 4: Share of Investment of the Foreign Exchange

countries that are Reserves in Equities, Various Central Banks

o,

% |

o

o,

% |

A y

Netherlands Czech Israel Switzerland Hong Kong Estonia Norway

considering investing ir
equities is on the rise
According  to recent
surveys among centre
banks, approximately 3(

percent are considerin

beginning investment ir
o Source: Surveys of central banks, 2016-17
equities in the near future.

° The largest nine equity markets of the advanced@uies.
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The investment in equities made a significant coniloution to the return on the reserves
portfolio, although it accounted for a relatively snall share of the portfolio. The cumulative
contribution of the investment in equities to th&urn on the foreign currency reserves portf

since 2012 amounts t

64 percent of the Box Figure 5: Cumulative Contribution of Investment Components
to the Reserves Portfolio Return

cumulative return in

this period, which %
5%
4%

(Figure 5). Considerinc 3%
the relative scope o ij I -
the investment, it car  o% J -

the 2012 2013 2014 2015 2016 2017

B Equity M Fixed Income and Other assets

totaled 9.2 percen

be stated that

cumulative

L Source: Bank of Israel
contribution of each

one percent of the reserves invested in equitfree2012 was 64 basis points, 18 times gre
than the cumulative contribution of each percentafgbe reserves invested in bonds and o
financial instruments, which was just 3.6 basisnfgiConsequently, without an investment
equities, the cumulative return on the reserveffgmr would have totaled a mere 3.6 perce

compared to the portfolio’s actual cumulative rataf 9.2 percent.

These figures indicate that the investment in equ#s increased the portfolio’'s cumulative
returns by more than two-fold in the past 6 years The considerable contribution f
investment in equities stems from the substant@ldwide increases in equity prices recorg
in recent years. As the equity markets are typiaaltlical (negative annual returns once evj
5 years, on average) some decline in prices caxpected in the future, which will generg
losses for the reserves portfolio. Empirical firgnindicate that the ability to predict t
behavior of equity market is limited and therefibis almost impossible to predict the timing
a decline in prices. Nonetheless, the returns adcon the investment in equities in recent yg
constitute a safety cushion to absorb unexpectesefocaused by declines in equity mark
even if the markets decline very sharply. For eXamgssuming the current share of investm
in equities (13 percent), the cumulative contribaitof equities to the foreign currency reser
portfolio will become negative only if the equityankets record a negative return of more t
36 percent. For the sake of comparison, the retarthe US equity market in 2008 was -

percent and equities prices corrected a substgutitbn of this drop as early as in 2009.
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In summary, in the long term, investment in equities genexr@ecess returns and contributes
to the greater diversification of risk in the polih, but in the short term such investment is
volatile and therefore relatively risky. The invasnt in equities contributed considerably to the
reserves portfolio returns due to the rising eqpitiges in recent years. As equity markets (are
typically cyclical in nature, it is reasonable tgect a drop in prices in the future, yet due ®|th
limited ability to predict the behavior of equityiges, it is almost impossible to estimate the
precise timing of a drop in prices. Neverthelessthe long term, the investment in equities is

expected to contribute to the returns on the reseportfolio.

2. Duration and diversification

The duration of a fixed-income portfolio is an guisel measure for estimating the interest rate
risk to which the portfolio is exposed. The conttibn of duration and asset diversification is a
function of the decision to invest the reserves aluration that differs from that of the basic
benchmark, and the decision to disperse the adgfgsently on the curve compared with the
basic benchmark. In maintaining a longer durattbe, portfolio usually benefits from a higher
current return than that of the basic benchmarkegsing capital gains when yields are falling
and capital losses when yields are rising.

The contribution of duration and diversification was 19 basis points this year The
portfolio’s duration averaged 19 months in 2017npared with 17 months in the preceding
year and compared with the duration of the basicchmark, which was 6 months. The
contribution derived from the current return, anespite some rise in the yield curves of
numeraire currencies (Figure 9). The major portidnthe contribution stemmed from the
decision to increase the duration of the dollatiporof assets in the strategic asset allocation
compared to the basic benchmark (10.9 basis poidiggrsification of the investment on the
curve in the euro portion of the portfolio also readfurther significant contribution of 7.2 basis
points.

The yield curve in the US rose and flattened i 017; the short term yield to maturity rose
toward the end of the year, against the backdrdpeotontinued rising interest rates in the US,
while the long term end increased to a lesser @éeanel remained similar to its level at the end
of 2016. In 2017, the long term yield declined tdm¢éhe moderation in inflation and in the long-
term inflation expectations, yet rose again towtel end of the year against the backdrop of
political concerns in the US and advances in thdaxSeform. In Germany and the UK, curves
also rose somewhat compared to the preceding yredhe UK, curves flattened somewhat,
while in Germany curves became steeper. In thelal of the year, yields in Europe declined
due to the continued accommodative monetary policy, in the second half of the year,
prospects increased for a less accommodative myratécy, and yields rose, especially in the
long end of the curve. In the UK, Brexit had a mavederate effect than expected.

3. Spread assets

Spread assets are debt instruments, such as derfpanads, that are not included in the basic
benchmark. The return of these assets is greaerttiat of government bonds with a similar
term to maturity. The spread on the return reflecdnly a credit risk premium that exceeds the
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credit risk premium of government bonds, and vaaiesording to the level of the asset’s credit
risk.

The overall exposure to various spread assets andiditional exposures contributed 37
basis points The investment in short-term spread assets inloHar portfolio was notable this
year again and accounted for the majority of thetrdoution of this component, 22.4 basis
points. The investment in spread assets generated®returns, mainly due to the high current
returns of these assets, which exceeded the cusmhs of the basic benchmark (short-term
government bonds). These assets were mainly variaté bonds, synthetic assets (investments
in short-term bonds not denominated in dollars,geedthrough currency swap transactions),
and commercial paper.

The exposure to corporate bonds contributed 10s8s h@oints. The main spread risk in the
reserves portfolio derives from the investmentnwestment-grade corporate bonds traded on
the US and European markets. The investment isedaout by means of both internal and
external management. It is managed actively, suljecspecific degrees of freedom for
management, vis-a-vis a known benchmark with broaderage of the US and European
corporate bond market. The share of the reserva$olo invested in corporate bonds was
increased in early 2017 to 7.5 percent, and wascextito 6 percent at the end of the year,
against the backdrop of narrowing spreads. This, yeathe first time, 1 percent of the foreign
currency reserves was invested in corporate baaded in Europe.

The contribution of the corporate bonds to actianagement stemmed mainly from the excess
current return of approximately 70 basis pointsvabdS Treasury bonds, an increase in the
portfolio during the year, and a significant redoictin the spread, compared with the beginning
of the year.

The yield spread between corporate bonds and gaesrnbonds narrowed gradually over the

year, with little fluctuation, from 90 basis points60 basis points at the end of the year (Figure
12). The yield spread for European bonds declineah fLO0 basis points to 70 basis points. The
background to the continued narrowing spreadsytas was excess liquidity in the markets, an

improvement in corporate profits, and continueddopuarchases by the ECB.

FIGURE 12: Spreads of US and European Corporate Bats in the 0-5 Year Benchmark
over Government Bonds, 2016-17
(basis points)
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E. Measures of risk and risk-adjusted returns
1. Volatility of the reserves portfolio, active mamagement, and the CVaR measurement

In recent years, the risk in the reserves portfoliohas increased, due to the growing
proportion of risk assets under active managemeniThis year, in contrast, portfolio volatility
declined due to the unusually low level of vol&ilin the financial markets (Figure 13). The
risk in the reserves portfolio is mainly a functioiithe active management contribution and the
low and stable benchmark risk, which has been gidaddeclining.

FIGURE 13: Standard Deviation'® of the Basic Benchmark, the Reserves Portfolio arithe
Active Management Contribution, 2013-17
(3-year moving average, percent)

1.50
1.25
1.00
0.75
0.50

0.25 \’\

0.00
0113 0713 0114 0714 0115 0715 01/16 07/16 0117  07/17

—Portfolio ——Basic Benchmark Active Management

The volatility of the reserves portfolio and of adve management was relatively low this
year (0.8 percent)(Table 3) The returns on most assets increased or remaiabkt ¢his year,
and the changes in them were moderate. This wksted in reduced volatilityThe volatility

of the basic benchmark declined slightly and remailow, as in preceding years (0.1 percent),
as expected in view of the conservative compositidts assets.

In 2017, the CVaR5% of the portfolio was lower thanthe maximum level set in the
strategic allocation and was relatively stable around 320 basis poifte low level was
caused by the low volatility that prevailed in tharkets this year.

2. The risk-adjusted contribution of active managerant

The Information Ratio (IR) measures thactive managementof the portfolio manager (the
excess returns), relative to the risk taken, ardicates the degree of consistency in the
manager’s ability to generate excess returns oitiawlal risk. The risk is calculated as the ratio
of the contribution of active management to its\dtad deviation.

19 standard deviation of weekly returns in yearly term
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This year, the investment in risk assets was espalty worthwhile in view of the
combination of low volatility and high returns. The risk-adjusted return, measured by the IR,
increased sharply this year due to the combinatibnthe high contribution of active
management and the low volatility in the markeigiFe 14).

FIGURE 14: The Ratio of Active Management Contributon to its Standard Deviation—
the Information Ratio, 2010-17
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Appendices

Appendix 1

The Global Economic and Financial Environment

The global pace of economic growth accelerated fBdrpercent to 3.7 percent this y&awith

an improvement in growth in both advanced and agiet) countries (Figure A-1). Growth of
world trade continued to recover, industries anegtments in the developed markets gradually
improved, and business and consumer sentimentesdieached high levels. Despite the
economic improvement, the inflationary environmesmained moderate in most developed
economies (Figure A-2). Monetary policy remainedcewmodative this year, with low and
even negative interest rates in some economiesheasentral banks in Europe and Japan
continued in their acquisition of assets. In casttra gradual normalization of monetary policy
continued in the United States, with three interat increases in the course of the year, and
the beginning of a contraction in the Fed’'s balaslteet toward the end of the year. Other
central banks (Canada and UK) raised interest thiesyear and the ECB also announced a
slower pace of acquisitions beginning in 2018.

Figure A-1: Annual Growth by Major Countries/Blocs
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Source: World Bank

" The following growth data are based on "Global Ecoit Prospects” by the World Bank, January
2018.
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Figure A-2: Annual (CPI) Inflation in Major Blocs
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The improvement in the macroeconomic environmdagt aiccommodative monetary policy, and
the moderate inflation all supported asset pricebsthe capital markets, which continued this
year to benefit from favorable investor sentimdmngh liquidity, and low volatility. Equity
markets worldwide rose sharply this year, espgcialthe developing economies (Figure A-3).
Government bond yields remained low, with flattersenlves in several countries (US, UK,
Canada); corporate bond spreads narrowed; anéhdgtes remained low, despite geopolitical
events during the year. This year, the dollar wealleagainst most currencies, in light of rising
investors’ risk appetite and the economic improveinie Europe and other economies outside
the US, and despite the increase in the interéstgap between the dollar and other major
currencies (Figure A-4). Oil prices rose as a tesfithe extension of the oil production cut
agreements between Russia, OPEC, and other oitexgaountries; weather-related events in
the US; weakening of the dollar; and geopolitiealsion in the Middle East.

29



Figure A-3: Equity Returns in Local Currency Terms, 2017
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Figure A-4: Performance of Major Currencies vs. theDollar, 2017
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The US economyaccelerated this year, driven by private consumnpéind an improvement in

investments. The equity market rose sharply, leddaynology stocks and supported by the
positive momentum in global growth, improvement tive state of corporations, and the
expected implementation of the US administratidas reform, which passed late in the year.

30



Short-term government yields rose as a result ofeeses in the federal funds rate by the
Federal Reserve. Long-term yields declined oveffiteethree quarters of the year, affected by
moderation in inflation and in long-term inflatiajaexpectations, yet rose once again in the
fourth quarter against the backdrop of increasegeetations of implementation of the tax
reform and an increase in the deficit and the begagof a contraction in the Fed’'s balance
sheet. The yield curve flattened sharply (Figurg)A-

Figure A-5: Government Bond Yield for 10 Years andor 2 Years, and the Slope of the
Curve in the US
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The European economygained momentum and presented a significant inggnant in its rate

of growth, seen in most of the economies in th@zaame. Equity markets in the eurozone rose
this year, led by Germany and lItaly, and were stppoby an improvement in economic
activity, an accommodative monetary policy, and th&sipation of concerns regarding the
materialization of political risks. Equities penfieance was, however, relatively modest
compared to other equity markets (US and Japan)rasult of the sharp strengthening of the
euro. Long and short government bond yields rosey#ar, in both the core and the peripheral
countries (Figure A-6), against the backdrop ofi@provement in economic activity and
contraction of the central bank’s acquisition pergr Nevertheless, a large proportion of
government bonds—though smaller than last year—ooed to trade at a negative interest rate
(Figure A-7). TheUK economy slowed this year against the backdrop of the uaicgy
surrounding Brexit, and the moderation in real vgaged private consumption. Despite the
slowdown, the central bank raised interest ratdddwember in order to moderate the inflation
rate. The British pound strengthened against tiekdrap of the interest rate hike and increased
anticipations for a Brexit agreement.
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Figure A-6: Changes in Yield to Maturity on 10-YearNotes in Major Countries, 2017
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Japan’s economyaccelerated this year, thanks to a gradual impnewe in consumer spending
and corporate investments, supported by accomnwaedatonetary and fiscal policy. External
demand also strengthened, against the backdropheofimproved global macroeconomic
environment. The equity market benefited from tlosifve momentum in the economy and
rose sharply this year. Long-term yields remainediad zero, due to the central bank’s policy
of acquisitions and control of the central bank&lg/curve.

Emerging economies’growth rate also improved significantly, espegiabainst the backdrop
of recovery of growth rates of the energy and coutitgexporters (Russia and Brazil). Equities
of emerging economies outperformed those of deeeloggronomies, against the backdrop of
sustained improvements in the economies and irstax® sentiments, and an increase in risk
appetite. InChina, growth remained stable, with the assistance sfafi incentives and
improved exports, while investments continued tovatiown, as part of the long-term structural
reform of the economy.
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Appendix 2
Principles for Determining the Desired Level of theForeign Exchange
Reserves

1. The appropriate level of foreign exchange reserveas an indicator of the economic
strength of the country

Countries hold foreign exchange reserves for thraim purposes:

A. To enable the central bank to intervene in threifjn exchange market in circumstances
in which (1) the exchange rate deviates from theathat is consistent with the economy’s
fundamental equilibrium; or (2) the foreign exchangarket is not functioning adequately
(market failure);

B. To enable the central bank to operate in theidor exchange market in order to
moderate the effect of large capital flows fronheitforeign or local residents, which are liable
to undermine the stability of the financial markeiad thus negatively impact the stability of
the economy as a whole (a specific case of A);

C. To allow for the provision of sufficient foreigourrency to the economy in an
emergency situation (such as a war or a stronpeaake). In such circumstances, there will be
a need to increase imports rapidly and by a sicgnifi amount in order to deal with the
emergency, while exports may also be adverselyctifieand therefore this source of foreign
currency will also be reduced. Under such circuntsta, the government and the private sector
will find it difficult to raise foreign currency abad and the foreign exchange reserves will be
left as the country's main source for financindpireign currency.

Therefore, holding an appropriate level of foregthange reserves is considered by local and
foreign financial institutions, companies, houselahnd rating agencies as a main indicator of
a country’s economic resilience. The larger a agteitforeign exchange reserves are, the
greater the ability of policy makers to deal withamoidable economic and political pressures.
Furthermore, large foreign exchange reserves tenmdduce the rates of interest paid both by
the government and by the private sector for finanérom abroad. In short, in the eyes of the
financial markets and of individuals, foreign exaba reserves at an appropriate level make an
important contribution to the confidence in a coystability to deal with economic, financial
and political shocks to the economy.

2. There are various approaches to the calculation othe appropriate level of foreign
exchange reserves:

a. Relative to import months. For most of the post-World War Il period, the
appropriate level of foreign exchange reserves mvaasured in terms of "import
months"—the number of months of imports that theerees would be able to
finance. This approach dominated as long as intiermed capital flows were
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limited, and the main source of difficulties in éaggn exchange was the current
account of the balance of payments.

Relative to capital flows. During the 1990s, it became clear that many firan
crises were caused by large-scale capital flonett, i) disruptions in the capital
account, rather than by disruptions in the curraotount of the balance of
payments. At the end of the 1990s, wide use wasmadhe Greenspan-Guidotti
rule, according to which a country's foreign exa@neserves should be at least as
much as the country’s foreign currency liabilitigg both the public and private
sectors) during the coming twelve- month periodisthllowing a country to deal
with a complete cutoff from sources of foreign emey for a period of one year.
The 100 percent rule (according to which the resemust be equal to the full
amount of foreign currency liabilities for one ypavas based on an empirical
study—how countries survived the financial criséshe 1990s and early 2000s: it
was found that countries which operated accordinghé 100 percent rule were
prone to fewer foreign currency attacks, and weteeb able to deal with them.
During the global crisis which began in 2007 it e clear that countries which
held foreign exchange reserves exceeding 100 pgenaar better able to deal with
the crisis. The main examples are Brazil, Russid, @outh Korea. Each of those
countries held foreign exchange reserves that eeck200 percent of their foreign
exchange liabilities, and they used them effecgyivel stabilize the exchange rate
and/or to maintain financial stability. It is cunt® recognized that foreign
exchange reserves of between 100 percent and 208np@f an economy's foreign
currency liabilities are more effective than a reses level which meets the
Greenspan-Guidotti rule precisely.

Relative to potential uses in the future (the eclectic approach): In calculating the
appropriate level of foreign exchange reservedsimel, the Bank of Israel adopted
the eclectic approach, which is based on the patem$es of the reserves in an
emergency. Clearly, in a time of national emergerisyael will likely require
reserves, both to finance imports (according to itmport months approach,
including imports of goods and services relatetheoemergency situation) as well
as to deal with capital flows — payments of exigtitebts to foreign residents, with
potential capital flows.

Based on the range of factors listed above andaardance with the current conditions
in Israel's economy, the Governor revised the ddslievel of reserves to a range of
$70-110 billion*?

Additionally, in setting the level of foreign exalge reserves, the cost of holding the
reserve¥ was taken into account. However, in terms of &-misvard analysis of

2 The Governor updated the range in the beginning0d6 from the range of $65-90 billion
that was set in 2010, and which had remained umggltheince then. The increase in the range
of the desired level of reserves is consistent wMlila changes that occurred in the Israeli
economy over the past 5 years.

'3 The accounting cost of the Bank of Israel's afgtiis recorded in the Bank's general ledger.
At the same time, the Bank's accounts do not irecthd expected profit (in terms of stability of
the economy) derived from the expected use of éserves in various situations in the future,
nor that derived from market assessments that Haegerves contribute to the economy, as
described above.
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holding the reserves, it is difficult to measureuqtitatively the advantages and benefits
of holding them. The contribution of the reserveshe economy cannot be quantified
and priced, among other reasons because theirilmaigtn may be critical in
emergency situations whose nature and severitglifireult to predict.

3. Israel's actual level of foreign exchange reserves

Implementing the eclectic approach, which takes amicount both the need to import goods and
services as well as the potential capital flowateal to a crisis situation, must take into account
Israel's unique geopolitical situation, which reqai a higher level of reserves relative to

economic variables which are generally taken irdooant when calculating the appropriate

level of foreign exchange reservés.

4. Intervention in the foreign exchange market and theappropriate level

It is important to note that, as explained in S®ttb3 of the Bank of Israel Law, the
intervention of the Bank of Israel in the foreigickange market, in order to fulfill its functions
and attain its objectives, may lead to a deviatiothe actual level of the reserves from their
desirable level. Government and banking systenviicttan also lead to such a deviation. In
general, the Bank will act to change the level lnd teserves only when the deviation is
significant and prolonged, and only if such acti®m line with attaining the Bank's objectives
as established in the Bank of Israel Law, whicHude maintaining price stability, supporting
other economic policy goals, and supporting théilitya of the financial system. Thus, the
foreign currency reserves could deviate from trardd level for extended periods of time.

! For a discussion on the ratios of the actual veseto economic variables and a comparison
with other countries, please see Section 4 of @ndpof this report.
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Appendix 3
Foreign Exchange Reserves: Investment Policy Guideés

Foreign Exchange Reserves: Investment Policy Guidees'®
In effect from September 26, 2016

In accordance with Section 40(b) of the Bank ofadérLaw, 5770-2010, the Monetary
Committee is to establish the guidelines for theestment policy of the foreign exchange
reserves.

1. Basic guidelines derived from the goals of holdinthe reserves
The investment policy of the reserves portfolidb@ésed on the main goal of achieving the
Bank of Israel's objectives and proper fulfillmerftits functions as they are detailed in the
Bank of Israel Law. Subject to that, the investmgalicy is also based on the following
goals:

a) Maintaining the purchasing power of the reservesThis principle is interpreted as
preserving the value of the reserves in terms aismeement currency chosen by the
Bank—the numeraire (see 3 below).

b) Managing the reserves with a high level of liquidit: A large part of the reserves are
to be invested in assets that can be liquidatedlyajat short notice and without
negatively impacting their value. The precise leseliquidity is to be increased to the
extent that the actual level of reserves relativiné desired level is low (5(e) below).

c) Achieving an appropriate return on the reserves patfolio, at an acceptable level of
risk, to the extent that it does not negatively actpthe achievement of the previous
goals (see 4 below).

2. The division of work between the Monetary Committee the Foreign Currency
Committee, and the Markets Operations Department

In implementing Section 40(b) of the Bank of Isrhaw, the Committee made a distinction
between establishing the guidelines and periodicnitoong, and setting the detailed
instructions for the day to day management of thréfqlio.

The Monetary Committee will set the guidelinescamsultation with the Minister of Finance as
established by law, will update the guidelines he extent necessary, and will monitor the
implementation of the investment policy by the MagkOperations Department.

The Foreign Currency Committee—an internal Banklsrbel committee headed by the
Governor—will translate the guidelines into theailed foreign exchange reserves investment

policy.

> The characteristics of the reserves portfolio re@orted to the public in an annual report
published on the Bank of Israel website.
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The Market Operations Department will implement thevestment policy, within the
framework of degrees of freedom which will be setigdically by the Monetary Committee
and the Foreign Currency Committee, and will regortthe Monetary Committee and the
Foreign Currency Committee on a quarterly basistlom implementation of the policy:
developments in international markets and theirachmn the management of the reserves, the
investment decisions reached by the Departmenpdh#olio’'s rate of return, and the financial
and other risks to which the portfolio is exposed.

The Market Operations Department will advise thenktary Committee and the Foreign
Currency Committee on fulfilling their functiondirough position papers and suggestions for
discussion in the Committees.

The Monetary Committee will approve and update quicially the division of authorities
regarding the investment policy of the foreign exalje reserves.

3. The measurement currency for the holding rate ofreturn on the foreign exchange
reserves and the principles for its determination

The measurement currency for the holding rate tirmeon the reserves—hereinafter, the
numeraire—is a basket of currencies and its cortiposiallocatior’® is decided by the
Monetary Committee. The allocation of the numerageset according to principles which
reflect the goals of holding the reserves.

The principles according to which the compositibthe numeraire is set are:

a) The currency composition of actual imports, andngforts expected in an emergency
situation

b) The composition of the short and medium term exerabt

c) Assessments regarding the liquidity of the variousrencies in which investment is
possible.

The composition of the numeraire is also examin@anfthe perspective of the currency
composition of foreign exchange reserves portfoibsall central banks of countries that are
IMF members, as reported by the IMF.

The composition of the numeraire will be set at #redl of each year by the Monetary
Committee, on the basis of the Market Operationgatenent’s recommendation, in
accordance with changes in domestic and global ehar@nditions. If there are significant

'® The numeraire is defined in terms of units of enay (i.e., X dollars, Y euro, and Z pound
sterling). The ratio between the currency unitstli@ above example, X:Y:Z) is determined by
the currency composition of the portfolio (in tHeose example, % of dollars in the portfolio, %
euro, and % pound sterling), which is set by then@®ittee and the exchange rates of the
numeraire currencies at the time of the decision.

38



changes in one or more of principles (a)—(c), tmmosition of the numeraire will be brought
to discussion by the Monetary Commiittee.

The reserves portfolio holding rate of return isasweed in terms of the numeraire, so that the
currency basket which makes up the numeraire i3 bgdhe reserves portfolio managers as a
risk-free currency composition.

4. The risk profile

The risk profile determines the maximum level skrthat the Monetary Committee is willing
to accept in order to achieve the goals of holdimgreserves. In establishing the risk profile,
scenario analysis and a range of analytical t@ofedasure risk, such as VaR, CVaR, and others
should be used. The risk profile is to be set lgyGlommittee on a periodic basis in accordance
with the changing conditions in the global capiterkets.

The risk profile will be set so that given the wdsspercent of outcomes, the average loss will
not be greater than 400 basis points over a lya@daon.

5. The rules for managing the financial risks of the eserves

The rules for managing the financial risks to whible reserves are exposed, and their asset
allocation, are to be set in accordance with thelggof the investment policy of the reserves
(Section 1 above) and subject to the risk progieby the Monetary Committee (Section 4). The
asset allocation of the foreign exchange resenibde approved at least once a year by the
Monetary Committee.

a) Thetypes of assets approved for use in managing the reserves are:
1. Bonds (including bonds with fixed interest, withriadle interest, and CPI-indexed
bonds)
Mortgage-backed securities (MBS) and asset-baockedrsies (ABS), a maximum of 6
percent of total reserves
Tradable Certificates of Deposit (CDs)
Fixed term deposits
Commercial Paper (CP)
Equities, a maximum of 15 percent of total reserves
Derivatives whose underlying asset is permittedrfeestment.

N

NoOok®

b) Management against a benchmark
Control over most features of the financial risk tbe reserves is anchored in their

management against a system of benchmarks. Trefarlenanaging the financial risks of
the reserves generate the currency allocationeobénchmarks, the features of their price
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risk (such as duration) in each currency, and #setatypes included in it. The investment
returns of the portfolio managers are measurechagtiiese benchmarks.

¢) Currency risk:
The currency exposure of the reserves is set by:

1) The composition of the numeraire.

2) Strategic currency exposures relative to the coitippsof the numeraire: The extent of the
strategic currency exposures is limited to 10 paroé total reserves. The composition and
amounts of the exposures will be set by the Mogetammittee.

3) Short and medium term currency exposures relabvihé composition of the numeraire:
Their amount is limited to 2 percent of the toederves. The composition and amounts of
the exposures will be set by the Market Operatid@gartment.

d) Creditrisk:
In order to limit the credit risk inherent in day-lay management of the reserves portfolio,
the Monetary Committee set the following rules:

1. Investment is permitted in the currency of coustménose major credit rating category is at
least BBB. Investment in currencies of countriesoséh credit rating category is BBB is
limited to 1 percent of the total reserves and ireguthe specific authorization of the
Monetary Committee.

2. Investment is permitted in bonds and commercialepagpsued by governments, or with
government guarantees, if their major credit ratoagegory is at least a BBB rating.
Investment in the BBB major rating category is teui to 1 percent of total reserves, and
requires the specific authorization of the Monet@ommittee.

3. Investment in bonds of public sector entities (PiSHinited to a maximum of 15 percent of
total reserves, and only in bonds whose major trating category is at least A.

4. Investment in corporate bonds is limited to 15 petaf total reserves, and only in bonds
whose major credit rating category is at least BBB.

5. Investment in bonds and deposits of internatioi@rfcial institutions is limited to 15
percent of the reserves.

6. The exposure of the reserves to the internatioaaking system should not be greater than
10 percent of total reserves, and that is onlyatiakb and brokers whose major credit rating
category is at least A. Activity with banks and kes whose major credit rating category is
BBB is limited to DVP’ (delivery versus payment) alone.

" DVP activity is when the payment and the assetraresferred between the sides at the same
time and thus the credit risk in such activity $sentially zero.
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e) Liquidity risk:
In order to provide an immediate response to thantial problems which arise during
emergencies, a large portion of the reserves shbaldnvested in assets that can be
liquidated in large amounts at short notice andheut negatively impacting their
realization value.

1. The assets in which the reserves are investedamsifeed into 3 levels of liquidity:
a. Highly liquid assets that can be realized withirmanth without negatively
impacting their realization value.
b. Assets that can be realized within three monthiaowit negatively impacting
their realization value.
c. Low-liquidity assets that can be realized in a géréxceeding three months
without negatively impacting their realization velu

2. A minimum level of investment was set for highlguid assets, and a maximum level
was set for low-liquidity assets. Classificationasisets into the various liquidity levels
can change due to changes in market conditions.

3. Atleast 45 percent of the total reserves are tmbested in government bonds.

f)  Active management and compliance rules:
The reserves portfolio is actively managed witlia framework of limited and well defined

degrees of freedom, as long as the investmentypatiberes to the guidelines.

g) Riskassets
Total combined investment in equities (Section®.and in corporate bonds (Section 5.d.4)
shall not exceed 25 percent of the total reserves.

6. The nonfinancial risks inherent in managing the resrves

In determining the investment policy for the ressrvthere must be taken into account the
exposure of the Bank and of the portfolio to theouss nonfinancial risks inherent in investing
the reserves—reputation risk, legal risk, politiésk, operational risk, and so forth.

7. Measuring returns and reporting them

The reserves are managed with transparency. ThkeM@perations Department shall report
periodically to the Monetary Committee (see 2 abowe the amount of the reserves and
changes in them, the currency composition, chaimgesrrency exposures, the asset allocation,
portfolio duration, country exposure, credit riskuidity risk, and the return on the portfolio
and its various components. The report should delan analysis of the current developments
in the financial markets and their effect on thenagement of the reserves.

8. Handling passive breaches

The Monetary Committee will set the rules for hamglpassive breaches from the investment
policy guidelines.
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Appendix 4
Glossary

Active
management

An investment management style in which the pddfolanager tries
to achieve a return greater than that of a bendhoramarket index
by deciding to buy or sell securities or by variaugestment
strategies.

In this report, the term describes the contribigiohdecisions to
invest in additional assets and countries thahaténcluded in the
basic benchmark.

Basic benchmark

Represents an asset composition that is conses\atie investable,

(numeraire- which meets the first two objectives of the resshimvestment

composition policy—maintaining the purchasing power of the ress and

benchmark) managing them with a high degree of liquidity.dtsrency
composition is identical to the numeraire compoaitit includes
short-term government bonds in the numeraire caresn

Basis point 0.01 percent; one ten-thousandth, or one hundidditpercentage
point.

Benchmark A hypothetical portfolio constructed according tpeed-upon rules,

portfolio which is used as a yardstick for evaluating thégperance of an
investment portfolio manager and as an anchohfpbrtfolio risk
management.

CVaRp The risk index that is used to quantify the levialigk, in terms of the

(Conditional Value
at Risk)

expected loss on the investment portfolio in a $getme period
and given a certain probability (p). In the guidek, the Monetary
Committee set the maximum level of risk for theergss, so that
given the worst 5 percent of possible outcomesatiegage loss—the
CVaR5%—would not be greater than 400 basis poiu&s a one-
year horizon.

Commercial paper
(CP)

Zero-coupon securities that are sold at a discouittt,an original
term to maturity of less than one year.

Contribution of
active

The difference between the return on the reseredfofio and the
return on the basic benchmark (a benchmark whaseray

management composition is the numeraire composition), whiclasuges the
decisions to invest in additional assets and casthat are not
included in the basic benchmark.

Credit risk The exposure to the possibility of loss due tasfailof timely

payment on debt, whether of an issuer, a finamesiitution or a
country, or as a result of changes in the marleatiduation of the
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probability of such an event.

>

9 | Currency risk The exposure to the possibility of a loss as alre$a change in
exchange rates.

10 | Currency terms The rate of return obtained from multiplying theremt values of all
(e.g., US dollar the assets by the corresponding current ratesabiagxje of the
terms) currency or basket of currencies.

11 | Foreign Currency | The Foreign Currency Committee is an internal Bainlsrael
Committee committee headed by the Governor. The Committexdésis to

translate the investment policy guidelines of #gerves into detaile
guidelines for managing them.

12 | Foreign exchange| Financial assets that are issued by foreign estrel which are
reserves denominated in a foreign currency (including golthey are owned

exclusively and managed by a central bank anda@trpladged in
any way.

13 | Forward An agreement to buy or sell a particular type skassuch as foreigi
currency, at a predetermined price and on a predeted future
date.

14 | Holding rate of Rate of change in the value of an asset or pautfoicluding interest

return or dividends, over a defined period.

15 | Information Ratio | The Information Ratio measures the active managerménthe
portfolio manager relative to the risk taken, andi¢ates the degre
of consistency in the manager’s ability to genesdeess returns o
additional risk. The risk is calculated as theaati the contribution
of active management to its standard deviation.

16 | Interest rate risk | The exposure to the possibility of a loss as alre$an increase in
the yield to maturity.

17 | Investment policy | The investment policy guidelines include detailstom assets, risk

guidelines profile, and quantitative and qualitative limitat®on the types of
assets permitted for investment. It should be esipbd that the
limitations on the various asset types are notamenendation for
the actual share of investment in those asset types

18 | Legal risk The exposure to the possibility of a loss derivimogn the
formulation of a contract, to the detriment of theestor.

19 | Liquidity The ability to realize assets immediately witholiss in value.

20 | Monetary The Monetary Committee was established in accoeanit the

Committee Bank of Israel Law, 5770-2010. The Committee cdasi$ six

members—three from the Bank and three represeeasatiom

among the public. The Governor of the Bank of Issaeves as
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chairperson of the Committee. The Monetary Commisiets the
policy for achieving the Bank’s objectives, inclngimonetary
policy, and decides on the activities that the Bamist take to
achieve them. The Committee is charged with oudjrihe
guidelines for the reserves’ investment policycamsultation with
the Minister of Finance, and with monitoring theplementation of
such policy. The Committee also approves and updatedivision
of authorities with regard to the reserves’ investirpolicy, between
it, the Foreign Currency Committee, and the Mafpérations
Department.

21

Modified duration

An approximation of the sensitivity of a small charin the value of
a debt instrument, expressed as a percentageasigteal value, to
the change in the yield to maturity (with the oppsign) of the
instrument. Measured in units of time.

22

Neutral portfolio

A portfolio whose composition is identical to thditthe basic
benchmark.

23

Numeraire

A currency basket used for measuring the returndeoreign
exchange reserves. See Chapter 2, Section 3 above.

24

Operational risk

The exposure to the possibility of a loss due sgsaem failure,
human error and the like.

25

Passive
management

An investment management style in which the pddfolanager
tracks a benchmark or market index.

26

Portfolio duration

The average duration of a portfolio of fixed incomstruments
(where the duration of each asset is weighted doapto its
proportion of the portfolio); a widely accepted reage used to
estimate the portfolio’s interest rate risk.

27

Repo, Reverse
Repo

Repurchase agreement; the purchase of a security
simultaneously with a commitment to sell it bacladtture
date and at a fixed price. From an economic vienpthis
type of transaction is identical to a loan/depbaitked by a
guarantee (the security). When the Bank of Isrekd s
security for future repurchase, this is a repo;apposite
transaction is called a reverse repo.

28

Risk assets

Assets featuring higher risk than government bolmdthis report,
the term refers to equities and corporate bonds.

29

Risk-free portfolio

A portfolio in which the investor is not subjectdains or losses.

30

Risk premium

The excess return of a risk asset over the risgkifreerest rate.
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31| Spread asset An asset which is not included in the basic benckmEhe yield
spread of this asset is measured as the diffetzeteeeen its yield to
maturity and that of a government bond with a @amiérm to
maturity.

32| Standard deviation A statistical measure used to quantify the dispersf a distribution
around its expected value. Often used as a metsguantify the
exposure to uncertainty. See also volatility.

33| Strategic position | An intended deviation from investment charactarsstif a portfolio
vis-a-vis the benchmark, managed with a long teonzbn.

34| TIPS Treasury Inflation-Protected Security; a bond isslie the US
government that is indexed to the CPI in the US.

35 | Treasury bill, note | Debt instruments issued by the government.

or bond

36 | Volatility The standard deviation (see definition in this géwg) of the
distribution of holding rates of return of a fingaasset, such as a
security or portfolio, over a defined time periedday, a week, etc.)

37| Yield curve A curve representing the yields to maturity of bemdth similar
characteristics (such as the bonds of a particalantry in local
currency) and different maturities.

38 | Yield spread The difference between yields to maturity of twbastruments.

39| Yield to maturity | The holding rate of return, in annual terms, whaguld be obtained

from holding a debt instrument until its final redigtion, if it was
possible to invest all of its cash flows at the saate of return until
that date. Synonymous term: internal rate of return
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