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Main developments

1.

Israel's foreign exchange reserves totaled $11i8i8nbat the end of 2018, an increase of
$2.3 billion over the course of the year.

At the end of 2018, the level of reserves was Hiigibove the upper bound of the range of
the appropriate level of reserves, which was sg7@+110 billion, and remained stable at 31
percent of GDP.

In 2018, on average, 63.4 percent of the reseregs imvested in government assets, 12.8
percent in equities, 5.9 percent in corporate boh#is88 percent in long term bonds of other
public entities, and the remainder were investeshiort term assets.

The holding rate of return on the reserves podfoli 2018 was 0.18 percent in numeraire
terms, which is a basket of currencies—primarilynpased of the dollar and euro. The
portfolio’s rate of return was lower than in recgaars, mostly due to equity market declines

in the final months of 2018.
Table 1

Holding rate of return on the foreign exchange reswes portfolio, from annual and
multiyear perspectives, 2014-18

2018 2016-18 2014-18
Actual portfolio return 0.18 1.58 1.33
Benchmark return 1.06 0.52 0.38
Excess return -0.87 1.06 0.95

The excess return vis-a-vis the benchmark rateetfrm was -0.87 percent in 2018. The
investment in equities reduced the return by 1rtee, while in contrast, a duration longer
than the benchmark’s duration and the decline ényibld to maturity in the euro portfolio,

together with short-term investments in the dgllartfolio, made a positive contribution of

0.27 percent.

The loss this year due to investment in equitiélects the risk inherent in investment in
assets that are relatively risky compared to gowemt bonds but that have a higher expected
return over the medium term and long term. Thiwithin the framework of the risk level
authorized by the Monetary Committee. From a meéiyperspective, over the last 5 years,
the portfolio’s actual return performed better thiae benchmark by almost a full percentage
point in annual terms.

The Bank of Israel's decision to invest part of theeign exchange reserves in equities was
made in 2012, with a long term viéwagainst the background of the increase in thel lefv
the reserves and the low interest rate environmBme. share of investment in equities
increased gradually to approximately 12.5 perc8mice then, the investment in equities
contributed approximately 66 percent of the totadrall excess return.

In the beginning of 2019, the Monetary Committepraped a new version of the investment
policy guidelined—the maximum level of risk, CVaR(5%), over a 1-ydwrizon, was
increased from 400 basis points to 475 basis poiims importance of achieving the goal of
maintaining the reserves’ purchasing power alsthéinmedium term was emphasized, and
the maximum share of investment in equities waseamed from 15 percent to 17.5 percent;
the asset allocation for 2019 was set within themgwork of the new version of the
guidelines.

1 See Box 1 in the Investment of the Foreign ExchaRgserves Report for 2017.
2 See Box 1 in this report.



The Level of the Foreign Exchange Reserves

1. The level of the reserves and the changes in it

In 2018, Israel's foreign exchange reserves grew I$2.3 billion, from $113 billion at the end
of 2017 to $115.3 hillion at the end of 2(*IBhe reserves reached a peak at the beginning of th
year and subsequently declined. The increase i8 2@% markedly smaller than the increase in
the previous year (Figure 1).

Figure 1
The Level of Israel's Foreign Exchange Reserves, dithe Ratio of the Reserves to GDP,

2008-18 (month-end balance)
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The increase in the reserves was mainly a result $8.3 billion in foreign currency purchases

by the Bank of Israel, but mark to market reduced he reserves by $1.6 billiorfTable 2). The
mark to market is the change in the dollar valuthefreserves attributed to profits realized from
income from interest, capital gains, and the changelue from asset price differentials and
exchange rate differentials, against the dollagwfencies in which the reserves are invested.
This year, due to the strengthening of the dolmirest the euro and the pound sterling, currencies
in which approximately 30 percent of the reserwesimvested, and due to declines in the value
of equities, a decline of approximately $3.4 billwas recorded in the revaluation account. This

3 The level of the reserves throughout the Repottides the International Monetary Fund’s allocations
of SDRs and the balance of Israel’s reserve trainctiee IMF. At the end of 2018, their combineddev
was approximately $1.8 billion. For more on thisuis, see “Bank of Israel Financial Statements for
2018" (forthcoming).



decline was partly offset by income of $1.8 billifvom interest and capital gains. Government
deposits, among other things from two bond issumabeoad, added $0.6 billion to the reserves.

Table 2
Components of the Change in the Reserves, 20@Bmillion)

FX Purchase 3,319
Mark To Market -1,605
Private Sector -24
Government 578
Total Change 2,268

Source:Bank of Israel

Purchases by the Bank of Israel this year wereethout as part of thBank of Israel’'s monetary
policy* and were markedly lower than purchases in 20175 (§lion) (see Figure 2).

Figure 2
Bank of Israel Foreign Exchange Purchases, Janua3008—December 20165 billion)
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4 See Box on "Exchange rate policy at the Bank @fdksrReasons, outcomes and decision-making
process" available at
http://www.boi.org.il/len/NewsAndPublications/Regiablications/Pages/IMF201602h.aspx#
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2. The appropriate level of the reserves

At the end of 2018, the level of reserves was sltghabove the upper bound of the range of

the appropriate level of reservey $70-110 billion(Figure 1), as a result of actions taken as part
of the Bank’s monetary policy. The level of resaras a share of GDP remained around the stable
level it has been at since 2009, and this year deelined by approximately 2 percentage points,
to 31.3 percent, in light of the growth in GDP alebpite some increase in the reserves.

Figure 3 presents the reserves of Israel and athantries as a ratio to economic aggregates,
against which it is common to measure reserveddeve

Figure 3
The Ratio of the Reserve'sto Economic Aggregates at the End of 2018, Israahd Selected
Other Countries
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Source: Centrel Bureau of Statistics, International Monetary Fund, World Bank, Bloomberg andBank OfIsrael

5 The appropriate level of the reserves is determinethe Governor in accordance with the objectives
holding them, based on the principles establisheith® Monetary Committee. See Appendix 2 of the
Investment of the Foreign Exchange Reserves rémo017—Principles for determining the desired
level of the foreign exchange reserves.



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

According to theBank of Israel Law, 5770-20100one of the Bank's functions is to hold and
manage the country's foreign exchange reserves.Mdmetary Committee, headed by the
Governor, and whose members include representaifwbg public, was granted the authority to
establish thguidelines for the investment policy of the resensyAppendix 2), in consultation
with the Minister of Finance, and to monitor theplamentation of this policy. The Committee
also approves and revises the allocation of respiinss for the investment of the reserves
between it and 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 proportfoimvestment is determined in the annual
strategic allocation process, and by deviationsnftbis allocation within the framework of
degrees of freedom granted to the Market Operaftmmsartment by the Monetary Committee.
The strategic allocation is set subject to the ll@e¥eisk set by the Committee, and based on
assessments of the expected conditions in thearidinancial markets (see Section 3 of this
chapter for further discussion of the allocatioogass).

Countries hold foreign exchange reserves for thmam purposes:

e To provide the economy with sufficient foreign @ncy for an emergency situation (such as
war or natural disaster). In such instances, it In@ynecessary to maintain imports or to
increase them rapidly and markedly in order to aati the emergency, while exports are
liable to be severely negatively impacted, thusicety the inflow of foreign currency. In
these circumstances, the government and the pdeater will find it difficult to raise foreign
currency abroad, and the foreign exchange resevilebecome the country’s main source
for financing in foreign currency.

e To enable the central bank to intervene in theidor&@xchange market in the following
circumstances: (1) the foreign exchange rate heistdel 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 fareighange market in order to moderate the
effect of significant capital flows of either nosrdents or domestic residents, which are liable
to undermine the stability of the financial markétereby negatively impacting the stability
of the economy as a whole (a specific case of teeigus purpose).

In order to achieve these goals, the investmenh@freserves 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 tbserves portfolio, as long as this does not
interfere with achieving the previous objectives (@etailed in Appendix 2—Foreign
Exchange Reserves: Investment Policy Guidelines).



2. The maximum level of risk for the reserves

The maximum level of risk in the reserves portfoliathe risk profile) is set by the Monetary
Committee according to its assessment of the approate risk, and is defined as the maximum
loss in the reserves that the Committee is williogaccept, without adversely affecting the
attainment of the objectives for which they aredhdis objective is to limit in advance the
reserves’ exposure to the various financial risksiee risk spread and credit risk, currency and
asset risk, and liquidity risk.

The risk measur€VaRp (Conditional Value at Risk) is used to quantify the level of risk (price
risk and currency risk). It measures the risk inmte of the expected loss on the investment
portfolio in a specific time period and given ateer probability (p). It should be noted that
CVaRp is an ex ante indicator, affected by changeserpthrtfolio holdings and the volatility of
its assets, but is based on the past level ofilitylat

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

so that given the worst 5 percent of possible auex) the average loss in a one year horizon—
the CVaR«—would not be greater than 400 basis points. Thadtary Committee continually
evaluates the conditions under which the levelsifwas set, and is likely to change this level if
material changes occur in these conditions.

At the beginning of every year, the Monetary Conbeeitsets thievel of risk used to determine

the strategic allocation for that year based on the expected macroeconomic and financial
background conditions. For 2018, the Committee elzolower level of risk than for 2017—300
basis points as opposed to 350 basis points, i @i¢he concern that the markets’ volatility will
increase in 2018, compared with the very low leeéolatility that prevailed in 2017. With that,

it is important to emphasize that despite the lolegel of risk that was chosen, the share of
investment in risk assets remained almost uncharaged result of the notable increase in the
cushion for loss absorption, which derived prinyafibom the US interest rate increase.

In January 2019, the Monetary Committee apprave@w version of the guidelinegsee Box

1): The maximum risk level (CVaR) was raised from 400 basis points to 475 basistgoihe
importance of achieving the target of maintainihg teserves’ purchasing power also in the
medium term was emphasized; the maximum percermbgesrestment in equities was raised
from 15 percent to 17.5 percent, and the asseataditin for 2019 was determined in accordance
with the new version of the guidelines.

8 Price risk for bonds is the interest rate risk sugad in terms of duration (the average lifespan).
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Box 1

The New Version of the Guidelines (which went inteffect in January 2019)

In January 2019, the Monetary Committee approvec#w version of the guidelines, after a

consultation process with the Minister of Finare®required by the Law. Following are the

changes in the guidelines:

1. Risk constraint—the maximum level of risk was irased, from CVaR,of 400 basig
points to CVaRy, of 475 basis points.

2. The following sentence was added, emphasizingrtip@itance of achieving the goal of
maintaining the purchasing power in the medium ténrthe range of considerations taken
into account when establishing the reserves patfotisk profile: “This risk level ig
determined in order to limit the risk in the sht@tm and to increase the probability |of
meeting the goal of maintaining the purchasing pdwéhe medium term”.

3. Limitation on investment in equities—the maximumqantage of investment in equities
was increased from 15 percent to 17.5 pertent.

4. The following sentence was added, emphasizingrtipmitance in giving weight to the
reserves portfolio’s performance in the medium tesubject to complying with the
security and liquidity constraints in the shortmerThe reserves portfolio’s investment
strategy shall be formulated while assigning a Weig the risk profile and to the reserves
portfolio’s returns in the short term as well asthe risk profile and to the reserves
portfolio’s returns in the medium term. This is g to complying with the security and
liquidity constraints at any given time”.
It is important to emphasize that the guideline@rréo the maximum risk level and
percentage of investment in equities, and not sacidg to set the actual risk level and
percentage of investment in equities. These asblkstted within the framework of the
annual strategic allocation.

The considerations behind the decision to changedtguidelines
The basic parameters of the investment policy—itnaest objectives, investment
horizon, and risk profile—were established when tbgel of the reserves was
approximately $75 billion. Since then their levakigrown and at the end of 2018 it was
$116 billion (Figure 3 in Chapter A).
The basic parameters of the investment policy shadibe impacted by the level of the
reservesrelative to the level of potential uses in an egeacy. The main goal of holding
the reserves is to provide the economy sufficiergifjn currency in a crisis, such that the
reserves will be the main source of financing irefgn currency for the State. In order|to
achieve this goal, the Bank of Israel, similar tany other central banks, defined the
investment objectives with the following order ofiguities: safety (maintaining the
purchasing power of the reserves), liquidity, ackieving an adequate return. The growth

in the level of the reserves should not necesskdgl to a change in the priorities, but it

could impact on the weight and emphases ascribeddo of the goals. Thus, for example,

the importance of the safety objective declinefwhe increase in the reserves as the |risk
that the level of reserves will decline to below tequired level, decreases.
In view of recent years’ growth in the level of tteserves, the Monetary Committee e-
examined the basic variables of the investmentpolnd in particular, the investment

" The CVaRy measurement estimates the average loss expedteslieserves portfolio with a
probability of 5 percent; that is, the averagehef worst 5 percent of possible outcomes.

8 We note that the limitation on total percentafjeambined investment in equities and corporatedson
was not changed.



horizon and risk profile. Following are the mainnswmlerations in examining the

investment policy:

1. The level of the reserves and the investment horimo As even in the most severe
crisis, the use of the reserves is expected todmugl and to be spread out over time,
not all the reserves need to be available for imatedise. The higher the level of the
reserves is, the smaller the relative share ofdlerves that needs to be available| for
immediate use in an emergency, and thereforeapfsopriate to invest some of the
reserves for a longer investment horizon. Moreaber higher the level of the reserves
is, the larger the “cushion” for absorbing lossEsis cushion makes it possible {to
invest in more volatile assets such as equitied t@aienefit in the long term from the
risk premium inherent in such assets.

2. The level of the reserves and achieving an adequateturn: The importance of
achieving an adequate return grows as the levedsafrves increases. When the lgvel
of reserves is high, the marginal utility of holgithem, derived from the decline jin
the country’s risk premium and the reduced prolitgtof a crisis, declines with thejr
growth. In contrast, the cost of holding them—tpesad between the financing cost
and the yield generated by the reserves portfolioeschot change in relative terms,
but increases in absolute terms. Thus in the castft balance, the margingl
contribution to the economy from holding the ressrdeclines with their growtt
Therefore, when the level of reserves rises, tisdrecreased importance of achieving
an adequate return that will decrease the costldfrig them, even at the cost of some
increase in the risk level in the short term.

3. The volatility in the short term and the returns in the medium term: Only
managing the reserves portfolio with the goal afimizing the risk in the short term,
without taking into account its returns in the maditerm, not only is liable to lead to
a lower return over time, but is also liable torgase the risk level of the portfolio jn
the medium term (as will be shown below). Therefardgen establishing the risk level
for the reserves portfolio, it is appropriate tdamae the short term volatility of the
asset returns and the medium term risk premiunrémtien them.

4. Maintaining the purchasing power of the reservesin view of the low level of the
current yields to maturity in most advanced ecomsmand in Europe in particular,| it
is reasonable to assume that in the foreseeahleeftiiey will increase and certainly
will not decline at the rates that they declinearothe past twenty years. In the
reasonable assumption that in the medium term igddsyto maturity will increase
gradually and that inflation in advanced economid$ converge to central bank
targets, low, and maybe even negative, real holditgs of return in investment |n
government bonds may be expected. As a resultkeunii the past, preserving the
purchasing power of the reserves via investmegoiernment bonds only, is expected
to be challenging.

Combining equities into the reserves portfolio up@ a certain percentage is expected to
improve its returns in the medium term and to increase the probability of achieving the
goal of preserving the purchasing powerThis claim can be demonstrated by comparing the
historical returns of portfolios with varying legedf investment in equities. Figure 1 presents
the probability of achieving a negative real retbased on historical data of asset returns
(1980-2018) over horizons of 1 year and 3 yearsoitfolios with varying levels of investment
in government bondsand equities, with a currency composition simitarthat of the|

% With maturity of 1-5 years.



numeraire® This, for example, the probability of a negatiealrreturn over a 3-year horiz(
in a portfolio with 20 percent in equities is edsaly zero.

Figure 1
The Probability of a Negative Real Return in Portfdios Made up of Varying Weights of
Investment in Government Bonds and Equities (1980-62.8)
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The historical data displayed in Figure 1 indicétaet adding equities to the portfolio, at

the goal of maintaining the purchasing power inrfedium term. In contrast, the weight

reserves, it is appropriate to balance the poatfogk in the short term and its returns in

from 13 percent to 20 percent.
The contribution of equities to achieving the gofpreserving the purchasing power in {
medium term can also be shown through the reseoré®lio’s real returns since 2012. Figu

benchmark which represents a conservative and teivlesasset composition (and made

only of short-term government bond$)Y he data in the figure indicate that the cumuéatizal

7 percent in real terms. In contrast to the basitchmark, the actual portfolio maintained
real value most of the time. Despite the relativeityall share of equities in the reser

medium term, and as such to conclude that the sifagquities in the portfolio should range

yield of the basic benchmark in that period wasreximately -7 percent. Therefore, if the
reserves would be invested in the basic benchrttzel,would have eroded by approximately

N

a

proportion of up to 20 percent, is expected to cedine probability of a negative real retyrn
over an investment horizon of 3 years. It may bectiaded from this that adding equities, up
to that percentage, to the reserves portfolio peeted to increase the probability of achieving

of

investment in equities that minimizes the probapilif a negative real return over a 1 year
horizon is approximately 13 percent. Thus, as netiedve, given the current level of the

he

2 presents the cumulative real and nominal yiefdhe reserves portfolio and of the basgic

its
es

10 The currency composition of 65 percent dollar aBdp8rcent euro. The investment in dollar assets is
represented by investment in US government bonddten S&P 500 Index, and the investment in euro
assets is represented by investment in German gmestt bonds and the CDAX Index. The distribution

of real returns in portfolios is calculated via theving periodic (1-year and 3-year) real returmaofnthly
observations.
11 See also Chapter C of this report.
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portfolio during that tim&, about half the cumulative return came from theegtment in
equities. These data illustrate the importancetefgrating equities into the reserves portfo
with the goal of increasing the probability of amhing the goal of preserving the purchas
power.
Figure 2
The Cumulative Nominal and Real Return of the Basi®enchmark and of the Reserves
Portfolio, 2012-18
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In conclusion, in view of the current high leveltbe reserves, it is appropriate to invest [
of them with a longer investment horizon. In ligtitthat, there is increased importance ¢
proper balance between short term volatility ofdbsets’ returns and the risk premium inhe
in them in the medium term. In addition, in viewtlbé low level of real interest rates expec
in the foreseeable future, there is increased itapoe of integrating equities into the reser
portfolio, with the goal of increasing the chanoésomplying with the goal of preserving t
purchasing power. These considerations were ato#tsis of the Monetary Committeg
decision to make the changes noted above in tltelyues.

The strategic asset allocation for 2019 was sdtimvthe framework of the new version of {
guidelines. The considerations that guided the MogeCommittee’s decision to increase {
maximum share of investment in equities in the mergion of the guidelines, were among
considerations that were taken into account idétsision to increase the share of investn
in equities in the strategic allocation for 201®nh 12.5 percent to 15 percent.
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3. The basic benchmark, the strategic allocation, anthe actual allocation

The management of the Bank of Israel’s foreign erge reserves portfolio, like that of other
investors worldwide, usesteenchmark as a reference point for measuring returns ofdgtment

decisions and risks taken by portfolio managersbehchmark is a hypothetical portfol
composed of various investable assets and forméateording to known and fixed rules.

12 The share of equities increased gradually fromrque in 2012 to 13 percent in 2018.
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Thebasic benchmarkrepresents a conservative, minimum-risk compostifanvestable assets,
which meets the first two goals of the investmeolicy for the reserves—maintaining their
purchasing power and managing them with a highllefdiquidity. In order to achieve its
objectives, the basic benchmark is composed ottseleshort-duration (6 montA%)high-rated
government bonds with a high degree of liquiditg dhe same currency composition as the
numeraire.

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’ constraiffitse strategic allocation is a process in which
the expected economic and financial environmenddlagir effect on the prices of the assets and
on the optimal portfolio composition based on & assessed. It relies on a broad range of data
and on statistical models, and therefore involvelegree of uncertainty. Beyond the results of
the models, judgment is used when choosing theatltn based on a sensitivity analysis of the
models’ results and stress scenario analy®ie strategic allocation determines the main
characteristics of the reserves portfolip including the currency composition, the asset
composition, and the target duration for each aunydenchmark.

In the context of the strategic allocation for 20tt& Committee decided to leave the investment
in equities unchanged at 12.5 percent, to decréd@sénvestment in corporate bonds from 8
percent to 6 percent, and to lengthen the duratiehe dollar portfolio (see Table 3).

Table 3
Strategic Allocation for 2017 and 2018

2017 2018

Duration (Years) 1.70 1.80
USD 1.80 2.00
EURP 1.50 1.50
GBP 1.50 1.50
Bonds 79.5% 81.5%
Equity 12.5% 12.5%
US 7.5% 7.4%
Germany 0.8% 0.9%
UK 0.8% 0.8%
France 0.8% 0.9%
Japan 1.1% 1.2%
Hong - Kong 0.3% 0.3%
Switzerland 0.4% 0.4%
Australia 0.3% 0.3%
Canada 0.5% 0.4%
Corporate Bonds 8.0% 6.0%
US 6.5% 4.5%
Europe 1.5% 1.5%

SourceBank of Israel

13 Before March 2014, the duration of the basic bemark was identical to the duration of the reserves
portfolio.
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It should be noted thaihe Monetary Committee allows the Market OperationsDepartment
degrees of freedom for investment of the reserveso that the actual composition is likely to
differ to some extent from that which was set ia #tlocation frameworkAt the end of 2018,
66.4 percent of the reserves were invested in govent asset§ and 11.5 percent were invested
in equities (Figure 4). The share of investmerghiort term spread assets was 4.8 percent, and
the share of investment in corporate bonds wapé&dent.

In 2018, on average, 63.4 percent of the reserees imvested in government assets, 12.8 percent
in equities, 5.9 percent in US and European cotpdrands, 11.8 percent in long-term spread
assets, and the remainder in short-term spreatsasse

Figure 4
The Distribution of the Reserves Portfolio by Asseat 2016—18 (period-end)
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Source: Bank of Israel

14 This includes cash and deposits at central bahksnherent risk of which is equal to the countskr
inherent in government bonds.
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C. The Holding Rate of Return on the Reserves
1. Economic and financial background conditions

The rate of worldwide growth was essentially unchaged this year (a decline from 3.7
percent to 3.6 percent), and the inflation environment remained moderate The US
economy was notably good, while in contrast thewiinaate moderated in the other major regions
(Figure A.1 in Appendix 1). Monetary policy remash@ccommodative in Europe and Japan, but
the withdrawal from accommodative monetary poligntinued in the US. The risk level
increased, influenced by the increased severitietrade war, the continued process of raising
the interest rate in the US, and political develepta in Europe. The loss of momentum in the
macroeconomic environment and the increased nigh led to negative sentiment in the markets,
and equity markets worldwide declined relativelyrgty, mainly toward the end of the year.
Corporate bond spreads widened and risk assetgdtradth high volatility. The dollar
strengthened in 2018 (Figure A.4 in Appendix 1)imgfamost currencies and by 4.4 percent
against the DXY ind€®, against the background of the exit from risk &saead the increase in
short term dollar yields. QOil prices declined styaigt the end of the year, due to an increase in
supply and concern that moderation in economiwigitvill lead to a decline in demand.

The US economyaccelerated this year driven by private consumpfilom 2.2 percent to 2.9
percent, against the background of fiscal incestaenounced by the US government. The US
Federal Reserve increased the federal funds rataifoes during the course of the year, in light
of core inflation solidifying around the 2 percdatget, and led to a rise in bond yields and
continued flattening of the yield curve (Figureridldigure A.5 in Appendix 1). lthe eurozone
economic activity continued to grow in 2018 by Adsiate of 1.9 percent, but was more moderate
than the 2.4 percent growth rate in 2017. The EG#ed its asset purchase program and core
inflation remained moderate. the UK, growth moderated from 1.7 percent to 1.3 perahun,

to the uncertainty surrounding Brexit. Over thersewf the year, the BOE raised the interest rate
by only 0.25 percentage points.

15 Growth data in this report are based on the WBddk’s “Global Economic Prospects” from January
2019.

16 The dollar strengthened by 4.4 percent againgDié (dollar index spot) Index, a weighted averade
the exchange rates of the following currenciestiws.dollar: euro, pound sterling, Swiss franc, daga

yen, Canadian dollar, and Swedish krona.
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Figure 5
Ten-year Government Bond Yields—US and Germany, 183-February 2019

Percent

Germany

1998 2003 2008 2013 2018

Source: Bloomberg

The trends in financial markets deteriorated akethe of the year, mainly in the US, even though
macroeconomic background conditions did not maskedbrsen relative to 2017. Possible
explanation for this include a high level of risksat prices at the beginning of the year, concern
over the end of the advanced business cycle, tbertainty and more rapid than expected pace
of the Fed’s interest rate increases, political emtanty, particularly the trade war. The
strengthening of the concerns was reflected ineg®ed volatility from the lows in 2017 to a
higher level in various assets and in various pisriduring the course of the year (Figure 8 and
Figure 14 in Chapter E).

Appendix 1 presents a more detailed analysis oétlemomic and financial environments.

In 2018, most asset types in the portfolio, excefiir US bonds, had a negative holding rate

of return (Figure 6—yields are presented in local curremeyns). The assets that generated the
highest holding rates of return in 2018 were USegnment bonds, which make up the majority

of the portfolio. In the beginning of 2019, equitydices recovered notably (Figure 7) and

generated a positive return for the portfolio.

European equities and short term bonds had neghoiding rates of return. The volatility
(standard deviatiorgf equities was, as expected, relatively highen thther assets and more than
double the volatility of the previous year (Fig@e

15



Figure 6
Holding Rates of Return and Standard Deviation forndicators of the Main Assets in the
Reserves Portfolio, 2018
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Figure 7
S&P 500 Equity Index, from 2017 to February 2019
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Figure 8
Standard Deviation of the S&P 500 Index and of 10-&ar US Treasury Notes,
1998—-February 2019
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In the US, the yield to maturity for short termsrigased markedly (by approximately 100 basis
points) and had a considerable impact on finamsgkets and the reserves portfolio’s return. In
contrast, the yield to maturity for long terms e&sed only slightly, and the curve “flattened”.
There was a similar development in the UK as wéiile in Europe the yield to maturity declined
somewhat (Figure 9).

Figure 9
Change in Yield Curves, Government Bonds of US, Gerany, and UK, 2018
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2. Return on the reserves portfolio

The holding rate of return on the reserves portfold in 2018 was the lowest since 200Bhe
return was 0.18 percent in numeraire terms, andehen on the basic benchmark was 1.06
percent (Table 4).

The return in numeraire terms was positive, in @sttto the negative revaluation in dollar terms
(see Table 2). The return is measured in numetairas as the currency distribution of the
numeraire reflects the distribution of the reserpetential uses in an emergency. In contrast, the
negative contribution of the mark to market compan@mounting to $1,605 million) to the
change in the reserves in dollars was caused katimegexchange rate differentials, as a result of
weakening of the currencies in which the reserveswested, against the dollar. These exchange
rate differentials are not included in the returmumeraire terms.

The numeraire is a basket of currencies consisting of threeetuies, whose weights were
distributed over the year, on average, as follavedlar—66.6 percent, euro—30.8 percent and

pound sterling—2.6 percent. The numeraire’s contiposis derived from the possible uses|of

the reserves when needed and the principles thettréhe objectives of holding those reserves.

The holding rate of return on foreign exchangemaseis measured in terms of the numerairg, so
that from the point of view of the reserves portfahanager, its composition is considered tg be
risk-free. The composition of the numeraire is egxed at least once a year and revised when
necessary with the approval of the Monetary ConemitThe numeraire is defined quantitatively
(a quantity-based currency basket) so that its csitipn varies daily in line with changes in the
exchange rates of its currencies.

The return was achieved under financial conditioinsn increase in yields to maturity on dollar
bonds in which the vast majority of the reservaavssted, of negative returns on European
bonds, and an increase in volatility in equitiesrirthe previously historically low levels. As
such, the volatility of the portfolio was higher2018 than in the preceding two years, even
though the share of risk assets in the portfolgbrdit increase.
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Table 4

Reserves Portfolio Performance vs. the Basic Benclark, 2009-18
(percent, in annual numeraire termg

Performance Excess Return *

1) ) 2 T

Actual Portfolio Basic Benchmark Total

2009 191 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 0.942 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) (0.10) (0.77)

2018 0.18 1.06 -0.87
(1.67) (0.16) (1.69)

1n parentheses—the standard deviation of the weaeklyns in annual terms.

21n March 2014, the basic benchmark’s duration wastened from 10 months to 6 months, and causédaicagase
in the spread between the benchmark return ancieeves portfolio return.

Source: Bank of Israel.

3. Multiyear return on the reserves portfolio

The high volatility of the risk assets relative tagovernment bonds exacerbates the effects of
the timing of entry into an investment and of the eturn’s measurement period A stronger
effect is obtained when the return is measured romraual (calendar) basis. The increased
proportion of the reserves portfolio invested skrassets in recent years strengthens these effects
and boosts the phenomendeasuring the multiyear return weakens the importance of the
timing of the investment and its measurement. Tlmugxample, this year’'s decrease in the return
was notable due to the declines at the end ofdhe in equity markets.

The average multiyear return on risk assets isaggdo be positive, but risk assets are inherently
volatile, and losses should be expected in cegtears, especially during a crisis. A focus on
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multiyear measurement is likely to moderate thesguee to reduce holdings at such tirffes.
Multiyear measurement provides a clearer pictutb@expected link between high risk and high

return (Figure 10).

Figure 10

The Moving Average Annual Contribution, for 3-Year Periods, of Active Management

vis-a-vis its Standard Deviation, 2009-18
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Source:Bank of Israel.

The three-year average holding rate of return on th reserves portfolio decreased this year
to 1.58 percent in numeraire terms(Table 5). Theactive managementcontribution also
declined, to 1.06 percent. The relatively low retand the negative contribution this year pulled
the three-year returns and contributions downwee.three-yeatisk level increased compared

to the preceding year.

17 Regarding the issue of investment in equities aée@ Box 1 in the Investment of the Foreign Excleang

Reserves report for 2017.
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Table 5
Portfolio Return and Active Management Contribution, Annual and 3-Year Periods

Return Active Management Contribution
Annual S-year, Annual 3-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 2.73 1.53
(0.80) (1.06) (0.77) (1.06)

2018 0.18 1.58 -0.87 1.06
(1.67) (1.14) Len (1.14)

'In parentheses—the standard deviations of the weekly retumns in annual terms.
’In March 2014, the basic benchmark’s duration was shortened from 10 months to 6 months, and acted to increase
the spread between the benchmark return and the reserves portfolio return.

Source: Bank of Israel

D. Active Management Contribution—the excess return osr the basic benchmark

The contribution of active management is mainly ¢batribution of the decisions to invest in
additional countries, or at a different weight, amditional assets not included in the basic
benchmark, or with a different duration and diviszation. Active management can be classified
into the following main risk categories—duratioquéies, credit spread assets, corporate bonds,
and currency and other exposures.

Since 2012, the active management contribution, thexcess return over the basic
benchmark, has had the greatest effect on the retaron the reserves portfolio, while the
return on the basic benchmark has been low and stéh Due to therisk premium—the
surplus return on risk assets in excess of thefrésk interest rate—increasing the risk
components in a portfolio increases the long-texpeeted return inherent in them. At the same
time, a potential increase in the volatility of igetmanagement contribution is also expected.
That volatility is also influenced by the corretatibetween the assets in the portfolio.

This year, active management reduced the reserventfolio’s return by 0.87 percent,
compared with a positive contribution of 2.73 patda the preceding year (Table 4)—the only
negative contribution in the past decade.
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Table 6

Active Management Contribution Breakdown, 2016-18
(basis points, in numeraire terms, annual)

2016 2017 2018
Equity 94 219 -110
Duration & Diversification 19 19 15
Spread assets 22 27 12
Corporate Bonds 7 10 -7
Currency and asset exposures -7 -1 2
Total 135 273 -87
Source:Bank of Israel.

Figure 11

Rate of Return: Reserves Portfolio, Basic Benchmarkand Active Management
Contribution, 2009-18 (percent, in numeraire terms)
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The negative contribution of equities was the mogtignificant of risk assets’ contributions,

at -110 basis points (Table 6)n contrast, the other risk components contrib@@&basis points.
Among the spread assets, this year also the catitibof investment in short term assets was
the most notable, while the investment in corpobaieds decreased the return (7 basis points).

Investment in equities has a very large impact orhe reserves portfolio’s performance and
volatility (Figure 12), despite their low share relativdwiteserves portfolio. This is particularly
the case in the relatively low-return environmeanthie non-equity part, which generates a low
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current return. Since the start of the investmermquities in 2012, it has contributed 66 percent
of the total overall return of active managemer @ercent out of a total of 6.8 percent).

Figure 12
Return on the Reserves Portfolio and on the Equitein the Reserves Portfolio in 2018
(100 =1.1.2018)

103
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——Return on the Reserves Portfolio

+ 96

Source: Bank Of Israel

Note that there is a negative correlation, prirgadluring times of crisis, between the risk
components, duration, and equities, which redusesnvestment risk. This is because in times
of financial market volatility in which equity pes fall, there is a parallel demand for safer
government bonds. Higher bond duration will lea@ twompensating higher contribution, when
equities decline.

1. Equities

The reserves’ investment in equities began in 2@1fcks a broad index of equities in advanced
economies, based on the MSCI Developed MarketxIndeestments in equities in markets that
are not denominated in numeraire currencies, adgdteagainst the effect of a change in the
exchange rate of the dollar against the currerafiise various markets.

The contribution of the investment in equities in P18 was negative 110 basis points, and is
of considerable size compared to the contributionsf other risk components(Table 7). The
negative contribution was recorded after major yguiarkets weakened markedly for the year
overall (Figure 6 and Figure A.3 in Appendix 1).ridg the course of the year, there was
considerable volatility. In the first quarter thevere declines, the sharpest since 2012. Afterward,
equity markets recovered, as did their contributmthe reserves (Figure 12)—but at the end of
the year equity markets declined steeply. Note dftat the report period, in the first months of
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2019, equity indices increased markedly. The marirpuofit recorded by the equity component

in the reserves portfolio during the year was axipnately 7 percent, and the maximum loss was
approximately 12 percent. Despite the considerediligtility, it was decided over the course of

the year to maintain the share of investment iritexguat the level set in the strategic allocation,
in accordance with the long term objectives ofithestment.

The largest negative contribution was recorded in he US, followed by Japan The
contribution is the product of the weight of invashts in a specific market and changes in the
equity index in that market. The largest portiotha$ investment, 7.0 percent at the end of 2018,
was invested in the US equity market, which, togethith a 5.2 percent decrease in prices,
reduced the contribution by approximately 51 basimts (Table 7). The contribution of the
investments in Germany and Japan was negativeedatd/ely large, despite their relatively low
weight in the portfolio. This resulted from a mattkéecrease in equity prices there during the
course of the year.

Table 7
Share of Equities by Country, and Contribution to the Reserves Portfolio in 2018
Holding Percentage qu‘ity ) B Thekiii
Contribution

Endof 2017  End of 2018 b.p) s
Us 7.3 7.0 -51 -5%
Germany 0.9 0.7 -15 -18%
France 0.9 0.8 -6 -9%
UK 0.9 0.7 = -10%
Japan 1.8 1.0 -18 -15%
Canada 0.5 0.4 -4 -10%
Switzerland 0.3 0.3 -1 -39,
Hong Kong 0.3 0.3 -3 -10%
Switzerland 0.4 0.4 -3 -904
Total s 11.6 110

SourceBank of Israel

2. Duration and diversification

The duration of a fixed-income portfolio is an guie®l measure for measuring 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 auration that differs from that of the basic
benchmark, and the decision to disperse the adidietently along the curve compared with the
basic benchmark. A portfolio with a longer duratisually benefits from a higher current return
than that of the basic benchmark, generates maitatgains when yields are falling and more
capital losses when yields are rising, and is mlepe volatile. The Monetary Committee decided
at the beginning of the year to lengthen the dgtatfolio from 21.6 months to 24 months, and
to leave the euro and pound duration at 18 months.

The contribution of duration and diversification was 15 basis points this yeafThe portfolio’s

duration averaged 21 months in 2018, compared #8months in the preceding year and
compared with the duration of the basic benchmahich was 6 months. In general, there was
some rise in the yield curves of the dollar andraband a decline in the yield of the euro (Figure
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9). Most of the contribution (9 basis points) dedvmainly from the decline in the yield of the
long term euro curve. The dollar portfolio had aifiee contribution (6 basis points), due to the
increase in the current return following the insean interest rates in the US. In addition,
lengthening the duration of the portfolio at thel eri the year after a prolonged rise in yields
generated capital gains when yields subsequentlinge sharply. During the course of the year,
there was considerable volatility in the contribatpf this risk component.

The yield curve in the US rose in 2018 and flattetee to a sharp increase in the short term yield
to maturity. During the course of the year, thegléerm yield rose to a record level, in light of
the continued growth and monetary tightening, bdeclined toward the end of the year due to
the moderation in inflation expectations and thelides in equity markets in the final quarter,
which were accompanied by high volatility. In Genmypathe long term yield rose at the beginning
of the year, but in the middle of the year thereswadecline in yields because of the political
uncertainty vis-a-vis ltaly. Afterward, yields rosleghtly, but ended 2018 at a lower level than at
the beginning of the year. In the UK, curves inseghslightly relative to the previous year, and
flattened.

3. Spread assets

Spread assets are debt instruments, such as $isasel by multinationals and by the public sector,
that are not included in the basic benchnf&ihese assets have a yield spread over government
bonds with a similar term to maturity. The spreadtlee return reflects mainly a credit risk
premium over government bonds, and varies accotditige level of the asset’s credit risk.

The overall exposure to various spread assets coifiuted 12 basis pointsThe investment in
short-term spread assets in the dollar portfolis watable this year again and accounted for the
mayjority of the contribution of this component, ddisis points. These assets include variable rate
bonds, synthetic assets (investments in short-tesnds not denominated in dollars, hedged
through currency swap transactions), and commeuajadr. The investment in such spread assets
generated excess returns, mainly due to the higlerureturns of these assets, which exceeded
the current returns of short-term government bafdsumeraire countries, which make up the
basic benchmark.

4. Corporate bonds

The exposure to corporate bonds reduced the returhy 7 basis pointsThe main spread risk

in the reserves portfolio derives from the invesitie investment-grade corporate bonds traded
on the US and European markets. The investmerariged out by means of both internal and
external management, vis-a-vis a known benchmark wroad coverage of the dollar-
denominated US and euro-denominated European @tepbond markets. In light of narrowed
spreads, in the beginning of 2018 the Monetary Citeenreduced corporate bonds’ allocation
to 6 percent. The average share of the investmeobriporate bonds in 2018 was 5.9 percent,
compared to 6.4 percent in 2017.

The marked widening of the corporate bond yield speads since the beginning of the year is
the main factor in their negative contribution. The yield spread between corporate bonds and
government bonds widened gradually, from 60 basistp to 100 basis points at the end of the

18 Excluding corporate bonds, which are reviewedsaply in Section 4 of this chapter.
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year for dollar bonds, and from 70 basis point426 basis points for euro-denominated bonds
(Figure 13). The widening of the spreads is atteduprimarily to a rise in government bond
yields and the increase in market volatility, aodhtlesser extent to a deterioration in corporate
returns. In addition, the spreads were also affebtethe increased concern about the credit
quality of low-rated companies, in which the ressrare not invested. In Europe, uncertainty
created in Italy and the cessation of bond purchbge¢he ECB were seen as having impacts.

During the course of the year, several trend chemgee seen in the development of spreads, and
the volatility during the year was higher thanhe previous year. In January, the previous year’'s
trend of narrowing spreads continued, and immelgiatiéerward there was a marked widening
in parallel with sharp changes in other financedets. Following that, there was some stability
in spreads, but in May there was a further incrgasearily in European debt securities, against
the background of increasing uncertainty ther@diober, there was a further notable widening,
both in the US and in Europe.

Figure 13
US and European Corporate Bonds Spreads in the 0-¥sear Benchmark over
Government Bonds, 2017—February 2019
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Source: Barclays

The excess current return over government bond&@pproximately 70 basis points in the
dollar market and 90 basis points in the euro niapartly offset the loss caused due to the
widening of the spreads.
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E. Measures of Risk and Risk-Adjusted Returns
1. Volatility of the reserves portfolio, the activemanagement, and the CvVaR measurement

In 2018, the volatility risk in the reserves portfdio increased markedly, after anunusually
low level of volatility in previous years. The imased volatility was notable in equities in the
beginning and end of the year, but extended to $dad, particularly in the second quarter
(Figure 14). The deterioration to an extent in roaconomic conditions or various other
geopolitical factors, does not sufficiently explaime increase in volatility. Among possible
explanations provided were uncertainty in the Fgdislance on monetary policy, the increase in
short term returns in the US compared to divideiettdg and the concern that the flattening of
the curve could signal an approaching recession.

Figure 14
The Volatility Index (VIX % on the S&P 500, from 2009 to February 2019
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Since the increase in the share of risk assets aarpof the active management, the reserves
portfolio risk grew in the short term. The increase in market volatility this year waected
also in increased volatility in the reserves pditf¢Figure 15). The reserves portfolio’s risk is
derived mostly from the active management contigouitwhile the risk in the basic benchmark
is low and stable.

19 The Volatility Index (VIX), also termed “the feandex” estimates the expected volatility in the S&P
500 Index. The VIX serves as an accepted indeRefevel of volatility in the market and of invertb
concerns of price declines.
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Figure 15
Standard Deviation of the Reserves Portfolio and # Basic Benchmark,
2013-18
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The short-term volatility of the reserves portfoliowas relatively high this year (1.7 percent)
(Table 4), as most risk assets experienced shaggranges and negative holding rates of return.
The volatility of the basic benchmark remained l@s,in preceding years (0.16 percent), as
expected in view of the conservative compositioitofssets.

In 2018, the CVaRy, of the portfolio was lower than the maximum leveket in the strategic
allocation, at around 280 basis points. The low level of thsasurement was caused by the
decline in the share of risk assets in the podfati view of their decline in value, and despite t
increase in volatility.

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, adit@tes the degree of consistency in the manager’s
ability to generate excess returns on additiors¥. rThe index is calculated as the ratio of the
contribution of active management to its standadation.

This year, the investment in risk assets was not wbwhile in view of the increase in
volatility alongside low returns. The risk-adjusted return, measured by the IRpismeasurable
due to the negative return, but it declined shatply year due to the combination of the high
contribution of the negative return of active masragnt and the increased volatility in the
markets (Figure 16). When measured over 3 yeagsdelline in the excess risk’s contribution
relative to the preceding 3 years can be seen.
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Figure 16
The Ratio of Active Management Contribution to itsStandard Deviation—the
Information Ratio, annual and 3-year measurement, @13-18
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Appendices

Appendix 1
The Global Economic and Financial Environment

The rate of worldwide growth was essentially ungehthis year (a decline from 3.7 percent to
3.6 percerif), the US economy was notably good, while in castttlae growth rate moderated in
the other major regions (Figure A.1). World tradesl some momentum against the background
of the increasing severity of the trade war betwésn US and China, leading indicators
(sentiment) weakened relative to their levels atlibginning of 2018, and international entities
revised their growth forecasts downward. Econoroitvity continued to grow at a solid pace,
supported this year as well by continued growtprimate consumption and in investment, and
was positively impacted by the strong labor mar&etl continued trend of decline in the
unemployment rate. In the US, the Fed continuegbditiey of increasing interest rates in light of
inflation settling around the target rate and theréase in salaries, while in the eurozone and
Japan a (core) price environment that remained ratelied to continued accommodative policy.
The risk level increased, influenced by the wonsegrif the trade war, the continued process of
raising the interest rate in the US, and politdelopments in Europe.

Figure A.1
Annual Growth by Major Countries/Blocs
(percent)

Us Eurozone Japan China Emerging markets The world

Source: World Bank
2017 - 2018: Actual data
2019: Estimation

20 Growth data in this report are based on the Woddk& “Global Economic Prospects” from January
2019.
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Figure A.2
Annual (CPI) Inflation in Major Blocs
(percent)
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Source: Bloomberg

The loss of momentum in the macroeconomic enviroriraed the increased risk level led to
negative sentiment in the markets, and equity narkerldwide declined, led by emerging
markets (Figure A.3). The federal funds rate insesan the US, which led to the strengthening
of the dollar, led to capital outflows and depré&oia pressures in countries with high foreign-
currency debts and balance of payments deficitstiepéarly those that experienced domestic
crises (Turkey and Argentina). Corporate bond sfgeddened and risk assets traded with high
volatility. The dollar strengthened in 2018 agaimsist currencies due to the exit from risk assets
(Figure A.4). Oil prices declined sharply becau$eam increase in supply and concern that
moderation in economic activity will lead to a deelin demand.
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Figure A.3
Equity Returns in Local Currency Terms, 2018
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The US economyaccelerated this year driven by private consumpfilom 2.2 percent to 2.9
percent (World Bank forecast), against the backagglaef fiscal incentives announced by the US
government. The US Federal Reserve increaseddrealdunds rate four times during the course
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of the year, against the background of core irdtagolidifying around the 2 percent target, and
led to a rise in bond yields and continued flattgrof the yield curve (Figure A.5). The risk level
increased and led to volatility in markets, whigtéame more severe toward the end of the year.
Equity markets, which rose solidly in recent yedeslined this year in accordance with the global
trend, and the dollar strengthened against mostmaajrencies.

Figure A.5
US Government Bond Yield for 10 Years and for 2 Yeaa, and the Slope of the Curve
(percent)
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Economic activity inthe eurozonecontinued to grow in 2018, at a solid pace of deécent
(World Bank forecast), but more moderately than2ldepercent growth rate of 2017. There was
moderation in all the major economies. Eurozonetgaquarkets declined this year, similar to the
global trend, and were impacted by the moderatiromdonomic activity of China’s trading
partners and by the increase in political risk agfaihe background of discussions between Italy
and eurozone leadership on the percentage ofste fleficit in Italy. Core inflation remained
moderate and the ECB ended its asset purchaseaprogr

In the UK, growth moderated in 2018, from 1.7 percent tope@ent (World Bank forecast), in
light of uncertainty regarding Brexit. The stroagpbr market and private consumption supported
economic activity, but in contrast, the drawn oistdssions with the eurozone about Brexit and
the inability to reach an agreed upon solution dhefathe date of withdrawal from the EU in
March 2019, weighed on companies’ capital investsiand led the BOE to increase the interest
rate by only 25 basis points during the coursdefyear.
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Figure A.6
Changes in Yield to Maturity on 10-Year Notes in Mgor Countries, 2017
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Japan’s economyslowed in 2018, from 1.9 percent to 0.8 percenbifé/ Bank forecast),
impacted by the trade war. The pace of salary asge remained moderate despite the tight labor
market conditions. Equity indices declined, similarthe rest of the world, and the domestic
currency strengthened against the dollar agaiedbdickground of the trend of exiting risk assets.
Bond yields traded at near-zero levels, impactethbycentral bank’s accommodative policy, as
it continued its purchasing policy and yield cucamtrol.

The growth rate iemerging market economieslowed in 2018, primarily in countries with high
foreign currency debt and a balance of paymenisijefnd in countries that endured domestic
crises (Turkey and Argentina). Currencies of enmgygnarket countries weakened against the
dollar and equity indices declined and underperéatradvanced economies, in light of the trend
of exiting from risk assetsChina’s economy continued its “soft landing”, as part of the
implementation of a long term structural changectvincludes a shift from a manufacturing and
investment based economy to an economy based wigeseand consumption. During the year,
local authorities dealt with the development of ttaele war with the US at the same time as the
ramifications of the initiated process of reducirumbank credit (shadow banking), with the goal
of reducing the level of risk. Economic activity devated due to the reduction of credit, while
investments continue to slow as part of the lomgitstructural change in the economy.
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Appendix 2
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 aid$t.aw, 5770-2010, the Monetary Committee
IS to establish the guidelines for the investmaticy of the foreign exchange reserves.

1. Basic guidelines derived from the goals of holdinthe reserves
The investment policy of the reserves portfolidbésed 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 investmaaiicy 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 adismeement 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 leafeliquidity is to be increased to the
extent that the actual level of reserves relativine 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 negativelyacithe 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 periodicitoong, and setting the detailed instructions
for the day to day management of the portfolio.

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 MeiskOperations Department.

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

policy.

The Market Operations Department will implementitheestment policy, within the framework
of degrees of freedom which will be set periodicalf the Monetary Committee and the Foreign
Currency Committee, and will report to the Monet@gmmittee and the Foreign Currency
Committee on a quarterly basis on the implemematidhe policy: developments in international
markets and their impact on the management ofeberves, the investment decisions reached by

21 The characteristics of the reserves portfolioragorted to the public in an annual report publisba
the Bank of Israel website.
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the Department, the portfolio's rate of return, dnel 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 functiondjrough 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 extalfe 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 corntiposallocatior? is decided by the Monetary
Committee. The allocation of the humeraire is sebeding 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 exerlabt

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 portfabiosll central banks of countries that are IMF
members, as reported by the IMF.

The composition of the numeraire will be set ateéhd of each year by the Monetary Committee,
on the basis of the Market Operations Departmeatsmmendation, in accordance with changes
in domestic and global market conditions. If thare significant changes in one or more of

principles (a)—(c), the composition of the numexaiill be brought to discussion by the Monetary

Committee.

The reserves portfolio holding rate of return isasw@ed in terms of the numeraire, so that the
currency basket which makes up the numeraire is bgahe reserves portfolio managers as a
risk-free currency composition.

22The numeraire is defined in terms of units of enny (i.e., X dollars, Y euro, and Z pound stenirighe
ratio between the currency units (in the above gtanX:Y:Z) is determined by the currency compasiti
of the portfolio (in the above example, % of ddlam the portfolio, % euro, and % pound sterlingjch
is set by the Committee and the exchange ratdwaiumeraire currencies at the time of the decision
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4. The risk profile

The risk profile determines the maximum level skrihat the Monetary Committee is willing to
accept in order to achieve the goals of holding reerves. 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 lyadzon.

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 th@syof the investment policy of the reserves
(Section 1 above) and subject to the risk profifelsy the Monetary Committee (Section 4). The
asset allocation of the foreign exchange reseribde 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-baokedrities (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. Thefarlenanaging the financial risks of
the reserves generate the currency allocationeobémchmarks, the features of their price
risk (such as duration) in each currency, and gsetatypes included in it. The investment
returns of the portfolio managers are measurechagtiese 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.
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3) Short and medium term currency exposures relabvihné 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 Operatidegartment.

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 countriesogéh 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 (PiSH)nited 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 internatianalicial 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 onlyatakb 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.

e) Liquidity risk:
In order to provide an immediate response to thantial problems which arise during
emergencies, a large portion of the reserves shmmuidvested in assets that can be liquidated
in large amounts at short notice and without negltiimpacting their realization value.

1. The assets in which the reserves are investedassifed 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.
2. Low-liquidity assets that can be realized in a geérexceeding three months without

negatively impacting their realization value. A imimm level of investment was set for

23 DVP activity is when the payment and the assetraresferred between the sides at the same time and
thus the credit risk in such activity is essenjiakro.
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highly liquid assets, and a maximum level was seldw-liquidity assets. Classification
of assets into the various liquidity levels canrgf@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 withia framework of limited and well defined

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

0) Riskassets
Total combined investment in equities (Sectiondj.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 theéows 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 abawvethe amount of the reserves and changes
in them, the currency composition, changes in cayexposures, the asset allocation, portfolio
duration, country exposure, credit risk, liquiditsk, and the return on the portfolio and its vaso
components. The report should include an analyisilseocurrent developments in the financial
markets and their effect on the management ofdaberves.

8. Handling passive breaches

The Monetary Committee will set the rules for hamgllpassive breaches from the investment
policy guidelines.
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Appendix 3
Glossary

Active
management

An investment management style in which the pddfaianager

tries to achieve a return greater than that ofretv@ark or market
index by deciding to buy or sell securities or layigus investment
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 consez\atiy

(numeraire- investable, which meets the first two objectiveshef reserves’

composition investment policy—maintaining the purchasing poofethe

benchmark) reserves and managing them with a high degreguifiity. Its
currency composition is identical to the numeramenposition. It
includes short-term government bonds in the numerirrencies.

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

Benchmark A hypothetical portfolio constructed according gyeed-upon

portfolio rules, which is used as a yardstick for evaluativegperformance
of an investment portfolio manager and as an anfcndhe
portfolio risk management.

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

(Conditional the expected loss on the investment portfolio ispacific time

Value at Risk)

period and given a certain probability (p). In tixeidelines, the
Monetary Committee set the maximum level of riskthe reserveg
so that given the worst 5 percent of possible outs) the averag
loss—the CVaR5%—would not be greater than 400 bagiists
over a one-year horizon.

Contribution of
active
management
(excess return)

The difference between the return on the reserggfofio and the
return on the basic benchmark, which measuresdtisidns to
invest in additional assets and countries thahaténcluded in the
basic benchmark. Also termed “excess return”.

Credit risk

The exposure to the possibility of loss due tasfailof timely
payment on debt, whether of an issuer, a finameiitution or a

D
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country, or as a result of changes in the marleatsduation of the
probability of such an event.

Currency risk

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

Foreign exchange
reserves

Financial assets that are issued by foreign estitiel which are
denominated in a foreign currency (including golif)ey are
owned exclusively and managed by a central banlaamdot
pledged in any way.

10

Holding rate of
return

Rate of change in the value of an asset or pantfoicluding
interest or dividends, over a defined period.

11

Information Ratio

The Information Ratio measures the active manageragrthe
portfolio manager relative to the risk taken, amdi¢ates the degre
of consistency in the manager’s ability to geneexigess returns o
additional risk. The risk is calculated as theaaifi the contribution
of active management to its standard deviation.

12

Interest rate risk

The exposure to the possibility of a loss as alre$an increase in
the yield to maturity.

13

Investment policy
guidelines

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

14

Monetary
Committee

The Monetary Committee was established in accoedaiiit the
Bank of Israel Law, 5770-2010. The Committee cdasi$ six
members—three from the Bank and three represeesatiom
among the public. The Governor of the Bank of Issaeves as
chairperson of the Committee. The Monetary Commistets the
policy for achieving the Bank’s objectives, inclagdimonetary
policy, and decides on the activities that the Bamist take to
achieve them. The Committee is charged with outtjrihe
guidelines for the reserves’ investment policycamsultation with
the Minister of Finance, and with monitoring thepiementation
of such policy. The Committee also approves andtgxthe
division of authorities with regard to the resehiagestment
policy, between it and the Market Operations Deapartt.

15

Modified duration

An approximation of the sensitivity of a small chyarin the value
of a debt instrument, expressed as a percentatgeafginal
value, to the change in the yield to maturity (wtik opposite
sign) of the instrument. Measured in units of time.
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16 | Numeraire A currency basket used for measuring the returrth@moreign
exchange reserves. See Chapter C, Section 2 above.
17 | Portfolio duration | The average duration of a portfolio of fixed incomstruments

(where the duration of each asset is weighted dou®to its
proportion of the portfolio); a widely accepted e used to
estimate the portfolio’s interest rate risk.

18 | Risk assets Assets featuring higher risk than government bolhmthis report,
the term refers to equities and corporate bonds.
19 | Risk-free portfolio| A portfolio in which the investor is not subjectdains or losses.

20

Risk premium

The excess return of a risk asset over the riskifreerest rate.

21

Spread asset

An asset which is not included in the basic bengkmEhe yield
spread of this asset is measured as the diffetsteeen its yield
to maturity and that of a government bond withrailgir term to
maturity.

22

Standard deviatiorn

1 A statistical measure used to quantify the dispersf a
distribution around its expected value. Often used measure to
quantify the exposure to uncertainty. See alsotiitja

23

Volatility

The standard deviation (see definition in this gtog) of the
distribution of holding rates of return of a findelasset, such as i
security or portfolio, over a defined time peri@dday, a week,
etc.).

24

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.

25

Yield spread

The difference between yields to maturity of twdtd@struments.

26

Yield to maturity

The holding rate of return, in annual terms, whighuld be
obtained from holding a debt instrument until iteaf redemption,
if it was possible to invest all of its cash floatsthe same rate of
return until that date. Synonymous term: intera of return.
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