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Appendix A: Data Source Details and Variable Definitions

Appendix Al: Description of Lipper Mutual Fund Data

We obtained, from Lipper (a subsidiary of Thomson Reuters), several datasets on developed
European-domiciled (including the UK) mutual funds having a focus on equities (either Pan-
European or country/region/sector specific) in developed Europe (including the UK) during the
March 1988 to February 2008 period. We do not have information on the exact location of the
portfolio manager or the manager’s buy-side analysts, so we use the fund’s country of investment
objective as a proxy for the location of these key fund employees. For a subset of the funds that
exist in 2011, we have obtained the domicile of the fund advisor, which is where we would expect
the portfolio manager and buy-side analysts to reside. Information about the advisor’s location is
available for 60% of our universe, and covers mainly regional and country funds. Overall, more than
80% of the country funds with location information have an investment objective that coincides
with the advisor’s location. The sample includes funds that were alive at the end of the sample, as
well as non-surviving funds; about 15% of the funds dropped out of our sample prior to the end of
the sample period. We include actively managed funds, index funds, and both active and passive
sector funds, although European index funds are less prevalent in Europe than in the U.S. These
data include monthly net returns, total expense ratios, and load fees. Summary statistics for these
data are provided in Table 1. In this appendix, we describe, in more detail, the characteristics and

limitations of the data.

A1l.1 Inclusion of Funds

Lipper actively examines registration lists for mutual funds from regulatory authorities across
Furope in an attempt to create a complete database, and contacts management companies to follow
up on funds for which the companies have not proactively supplied data. Although all mutual fund
datasets contain an “incubation bias,” as per Evans (2010), this bias should be minimal in our
paper as we require a minimum of 36 months of return history to be available for a fund to be

included in the strategies at the end of a particular calendar quarter.



A1.2 Net Returns

Our returns dataset contains monthly net returns (with fund distributions reinvested at the end of
the day that they are paid) on each shareclass of all European equity mutual funds with a European
investment focus. Returns are net of fees and fund-level trading costs, i.e., these are returns actually
experienced by investors in the funds (ignoring load charges or investor-level broker commissions).

Since we do not have complete information on total net assets (TNA) of the individual share-
classes of the funds, we select the earliest-existing shareclass to represent that fund’s returns. When
a monthly return is missing for that shareclass, we check the other shareclasses to see if they have
a return during that month to proxy for the missing return. Generally, shareclasses have very
close returns, so this should not be a problem. We continue this process until we reach the last
available return for that shareclass, then we continue to search for any further returns from any
shareclass. In general, the shareclass with the first available return exists as long as all of the other

shareclasses, so we continue using returns from that shareclass to represent the fund.

A1.3 Expense Ratios

Lipper provided historical total annual expense ratios (TERs), including fund management, ad-
ministration, and distribution fees for a subset of the funds that existed in 2008. No TER data is
available for funds that did not exist in 2008.

Table A1l shows the number of funds, existing during each given month, with TER information.

Note that, in the early years of our sample, Lipper did not have TER data for all but a few funds.

Table A1l: Fund Universe TER Coverage

Date Number TERs Total Number Funds % with TER
December 2007 1,377 4,206 32.7
December 2002 952 3,186 29.9
December 1997 191 1,377 13.9
December 1992 10 700 14
March 1988 4 228 1.8

To handle missing TER data at the end of a given calendar quarter, we use, for a given fund,
the cross-sectional average TER, of all funds with available annual expense ratio data at the end of

that quarter.



A1l.4 Load Fees

We retrieved front-end and redemption load fees from Morningstar Direct, though these were
only available for funds existing at the time of data extraction. Due to a lack of historical data
availability, this information is only available as of the date of data extraction, 2011, and not for
earlier years. Therefore, over all prior years, for a given fund that exists at 2011, we use its 2011
load fee level. For funds not surviving until 2011, we use, at the end of each calendar quarter, the

cross-sectional average front-end (or redemption) load during 2011 as a proxy.



Appendix A2: Data Sources and Definitions

Market Benchmark: MSCI Total Return Indices for Europe, Nordic Countries, UK, France,
Spain, Portugal, Italy, Austria, Switzerland, Belgium, Netherlands and Germany.

The MSCI Europe Index is market capitalization weighted and measures the performance of 16 developed
market country equity indices: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland,
Italy, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, and the United Kingdom. In con-
structing each country index, every listed security in the market is identified, free float adjusted, and screened
by size, liquidity and minimum free float. The MSCI Total Return Indices assume daily reinvestment of
dividends at the close of trading on the day the security is quoted ex-dividend (the ex-date). Additional
details are available at: http://www.msci.com/products/indices/tools/.

Small-Minus-Big Factor: Difference between Europe STOXX Small Cap Return Index and Europe
STOXX Large Cap Return Index.

The STOXX Europe 600 Size indices provide a broad but liquid representation of large, mid and small cap-
italization companies in Europe. The indices cover Austria, Belgium, Denmark, Finland, France, Germany,
Greece, Iceland, Ireland, Italy, Luxembourg, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland
and the United Kingdom. Components are reviewed quarterly and weighted according to free float market
capitalization subject to a 20% weighting cap. Details are available at http://www.stoxx.com.

High-Minus-Low Factor: Difference between Europe Value and Growth Portfolios.

Through 2007Q4, these are computed using Ken French’s International Research Returns Data, “Index
Portfolios formed on B/M, E/P, CE/P, and D/P”. For each country, French forms value-weighted port-
folios of stocks sorted on B/M, taking the top 30% as the value stocks and the bottom 30% as the
growth stocks. The Europe value (growth) factor value weights the Austria, Belgium, Denmark, Fin-
land, France, Germany, Great Britain, Ireland, Italy, Netherlands, Spain, and Switzerland value (growth)
stock portfolios. Our value factor equals the difference between Europe high B/M index and low B/M
index returns. We compute the Jan-Feb 2008 index values using the difference between S&P Citigroup
Europe BMI Value and Growth Indices, which follow a similar methodology to Ken French from S&P
Citigroup Global Equity Indices website. Additional details are available on Ken French’s website at
http://mba.tuck.dartmouth.edu/pages/faculty /ken.french/Data_Library/int_index_port_formed.html.

Momentum Factor: Difference between top and bottom six sectors from Dow Jones STOXX 600 Su-
persector Indices.

This factor is derived from the STOXX Europe 600 Index, which comprises 600 of the largest European stocks
by free float market capitalisation. In the STOXX Europe 600 Supersector Indices, component weights are
proportional to free float market capitalization, subject to 30% capping for the largest companies and 15%
capping for the second largest companies. Using the Industry Classification Benchmark, companies are cat-
egorised according to their primary source of revenue. Portfolios are rebalanced on a monthly basis. We
select the top and bottom six sectors based on total return for the one year period from thirteen months
before rebalancing to one month before rebalancing. The momentum factor is defined as the return on an
equal-weighted portfolio of the top six supersectors minus the return on an equal-weighted portfolio of the
bottom six supersectors. The data was retrieved from http://www.stoxx.com.

Term Structure: Difference between “10-year Euro area Government Benchmark Bond Yield” and Euribor
1 month rate.
Both series are taken from the European Central Bank Statistical Data Warehouse. The 10-year Euro area



Government Benchmark Bond Yield corresponds to Series Key FM.M.U2.EUR.4F.BB.U2_10Y.YLD and is
reported in the Statistics Pocket Book. The Euribor is the euro interbank offer rate for one month deposits.
Additional information is available at http://www.ecb.int/stats/money /indices/html/index.en.html.

Dividend Yield: Europe Dividend Yield.

This series is taken from the Global Financial Database series SYEURYM which is based on large cap stocks
representing approximately 75% of the capitalization in each country. Dividend data use a trailing twelve
month window and dividends only get included once reported by the firms.

Default Spread: Difference between Yields on German Corporate bonds and Yields on German Pub-
lic debt securities.

Both series are taken from the Bundesbank website. Yields on German Corporate bonds correspond to the se-
ries “Time series WU0022: Yields on debt securities outstanding issued by residents / Corporate bonds (non-
MF1Is)/ Monthly average.” Yields on German Public debt securities correspond to the series “WU0004: Yields
on debt securities outstanding issued by residents / Public debt securities / Monthly average.” Details on
the calculation of these rates are available at http://www.bundesbank.de/statistik /statistik_zinsen.en.php.

Risk-Free Rate: One month Euribor.
Data are taken from the European Central Bank and Backfilled with “GFD Euribor 1 month,” an interbank
rate for the ECU recovered from Global Financial Database for the period 02/1988-12/1993.



Table A2: Descriptive Statistics for Benchmark and Macroeconomic Factors

This table shows descriptive statistics for the european risk factors as well as for the predictor vari-

ables used to track time-variations in the conditional alpha. All statistics are based on monthly obser-

vations for the factors and state variables. The market factor is represented by the MSCI Europe index.

Mean

Median

Maximum
Minimum

Standard Deviation
Skewness

Kurtosis
Autocorrelation

Mean

Median

Maximum
Minimum

Standard Deviation
Skewness

Kurtosis
Autocorrelation

Panel A. Risk Factors

Market Size Book-to-market Sector Momentum
0.95 -0.41 0.39 0.34
1.55 -0.33 0.37 0.43

12.97 7.07 11.15 13.14
-16.41 -9.03 -12.08 -14.72
4.61 2.52 2.65 3.32
-0.78 -0.10 -0.07 -0.30
4.59 3.33 5.95 5.84
0.07 0.23 0.20 0.23

Panel B. Macroeconomic Variables

Dividend Yield Default Spread Short Rate Term Spread
3.05 0.58 5.51 1.09
3.00 0.50 4.51 1.19
4.80 2.80 13.69 3.28
1.70 -0.20 2.04 -3.67
0.72 0.46 2.86 1.00
0.09 1.40 0.64 -0.64
2.40 5.86 2.19 4.29
0.97 0.90 0.99 0.90



Appendix A3: Description of Datastream European Stock Data

We obtained, from Thomson Datastream, end-of-month prices and monthly returns on European stocks
during the March 1988 to February 2008 time period, where cash dividends are reinvested at the ex-dividend
date. Also, all stock returns and prices are U.S. dollar denominated. The universe of stocks comprises both
listed and delisted stocks, and covers 15 European equity markets. In particular, our sample includes Austria,
Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Norway, Portugal, Spain,
Switzerland, and the UK. Table A4 presents a snapshot of the evolution of our universe of stocks over time.

To identify stock delisting events, we use price data for individual stocks. In Datastream, when a
company is delisted, the stock price remains constant until the end of the sample, while there is no evidence
of the delisting date on the return index data. We match both datasets, identifying the delisting date in the
return series as that of the second observation of constant prices.

To eliminate illiquid stocks from consideration for the strategies, we exclude the bottom 70% of stocks,
ranked by equity market capitalization, each month. The smallest stock in the top 30% is still fairly small,
as shown by the table below:

Table A3: Stock Universe Capitalization Filter Thresholds
Market Capitalization of Smallest Stock

Date ($ Millions)
December 1, 2007 438.1
December 1, 2002 222.1
December 1, 1997 190.2
December 1, 1993 182.6

To eliminate stocks with potentially erroneous return data, we also exclude stock returns at the 0.1%
level (we keep returns ranked between 0.1 and 99.9% during each month). A count of the remaining stocks

is shown below.



Table A4: Stock Universe Asset Count

1988 1993 1998 2003 2008

Universe 3,932 4,656 5,663 5,637 6,331

Austria 70 120 112 116 105
Belgium 190 187 185 203 217
Denmark 204 276 265 197 201
Finland 35 68 148 157 145
France 180 567 891 944 955
Germany 296 379 524 826 1,149
Greece 97 182 278 346 296
Ireland 67 63 64 52 58
Italy 250 295 313 308 328
Netherlands 164 179 223 165 138
Norway 57 108 232 168 253
Portugal 77 133 139 79 62
Spain 50 115 158 158 146
Switzerland 351 344 298 282 273
UK 1,844 1,640 1,833 1,636 2,005




Appendix B: Tables Reporting Additional Robustness Results
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Table B2: Sorted Portfolio Performance

This table presents summary annualized arithmetic mean returns (Panel A) and their conditional four-factor alpha
(Panel B) for equal-weighted portfolios of funds formed each quarter by sorting individual funds into deciles based
on their conditional four factor Alpha t-statistic as estimated by investors with beliefs summarized in Table 2. The
annualized measures of alpha control for macrovariables and time-varying risk factor loadings but not local
benchmarks. Specifically, when computing the single-factor alphas, we allow the market factor loading of the
portfolio return to depend on the (time-varying) macroeconomic variables; similarly all risk loadings are allowed to
depend on all macroeconomic variables when calculating the four-factor alphas. We construct the High minus Low
(H-L) as the spread in average returns and 4-factor alphas between top and bottom deciles of funds. The
Patton-Timmermann monotonicity test rejects, i.e. yields a low p-value, if the mean returns or alpha-estimates are
monotonically declining from the top-ranked through the bottom-ranked decile of funds. The momentum strategy
sorts funds based on their trailing 12-month historical returns.

BCAPM BCAPM-A BAMA BAMA-A BSMA BSMA-A BAMAP BAMAP-A Momentum
Annualized Average Return

1 13.37% 13.08% 13.38% 12.81% 13.37% 12.79% 13.15% 12.64% 14.90%
2 12.52% 12.40% 11.74% 11.89% 11.77% 11.93% 12.27% 11.89% 12.80%
3 11.62% 11.44% 11.40% 11.35% 11.42% 11.34% 11.63% 11.85% 11.30%
4 10.61% 10.67% 11.26% 11.44% 11.14% 11.46% 11.68% 11.18% 10.50%
5 9.64% 11.01% 10.01% 10.72%  10.11% 10.63% 10.12% 11.27% 9.50%
6 10.51% 10.17% 9.99% 10.25% 9.94% 10.40% 9.74% 10.12% 9.80%
7 9.69% 9.95% 9.65% 9.92% 9.67% 9.92% 9.711% 9.88% 9.50%
8 9.57% 9.91% 9.45% 10.04% 9.51% 9.90% 9.32% 9.52% 10.00%
9 9.58% 9.05% 9.83% 9.14% 9.67% 9.23% 9.39% 9.33% 9.80%
10 9.38% 8.79% 9.83% 8.97% 9.94% 8.93% 9.55% 8.84% 8.60%
H-L 3.99% 4.29% 3.55% 3.83% 3.43% 3.86% 3.60% 3.79% 6.40%
Patton-Timmermann Test p-Values
HvsL 8% 3% 7% 0% 7% 0% 4% 0% 28%
All 85% 15% 35% 2% 10% 0% 3% 0% 23%
Annualized 4-Factor Alpha
1 5.32% 5.25% 5.21% 4.12% 5.19% 4.09% 4.93% 4.02% 6.60%
2 3.95% 4.00% 1.68% 2.09% 1.71% 2.13% 2.94% 2.41% 3.90%
3 2.63% 2.18% 0.97% 0.84% 0.98% 0.84% 1.30% 2.26% 2.00%
4 1.41% 1.13% 1.04% 1.88% 0.94% 1.91% 1.96% 1.18% 0.50%
5 -0.15% 1.13%  -0.16% 0.41%  -0.04% 0.37% 0.13% 1.32% -0.70%
6 0.82% 0.13% 0.19% 0.25% 0.08% 0.31% -0.22% -0.39% -0.40%
7 -1.25% -0.35%  -0.55% -0.31%  -0.53% -0.28% -0.74% -0.23% -0.70%
8 -1.27% -1.09%  -0.38% 0.17% -0.30% -0.01% -0.89% -0.65% 0.30%
9 -1.11% -1.94% 0.11% -0.99%  -0.03% -0.88% -0.71% -1.04% 0.30%
10 -2.24% -2.34%  -0.02% -0.35% 0.09% -0.37% -0.60% -0.79% 0.00%
H-L 7.56% 7.58% 5.22% 4.47% 5.10% 4.46% 5.53% 4.80% 6.60%
Patton-Timmermann 4-Factor Residual Test p-Values
HvsL 1% 0% 4% 0% 5% 0% 2% 0% 48%
All 70% 1% 70% 1% 26% 1% 8% 0% 36%

13



GL8°0 80T'T %L9°€ %EY %88°L %87 €670 %1961 %BILET %V 11 V-INdVDd

€8L'0  (L£ET) %L9C- %86 %ETV %86 ¥12°0 %09°€T %10°L %809 INdVD
6¥7°0 %8¢ 9T %0V 1T %90°0T Srewiyousg
SOT[0J}I0J 92oUaI9JeY - (J [PuRJ
€LL°0  L¥9°0 %L9°T %¢6 %67°€ %06 657°0 %09°GT %LTTT %90°0T 1090€] Aoudrmy) - 6
¥68°0  609°T %16'7 %V9 %¥e9 %99 G290 %€S"8T %89°GT %00 7T FUBWIUS G DIWOUOH - 8
¥16'0 9€0°C %89 %Ly %1G°L %cS G89°0 %8461 %08°LT %L9°GT uononpold [erysnpuy - L
€60 088'T %879 %18 %9T°L %99 699°0 %€6°61 %VV LT %S ST uotjegu] - 9
G960 0LC'T %06°¢ %9L %V YoLL 0LG°0 %9761 %61°ST %EE"ET AIeIoA - ¢
616'0 69L°1T %¥9°G %SS %¥6°9 %69 G490 %1T 61 %69°91T %T6V1 peaidg jneye( -
€¥6'0  90¢'T %STV %8L %66 %8L £€84°0 %€1°0¢ %€C 61T %9¢°€T PIPIA PUSpPIAI(] - €
¥16'0  60S9°T WISV %09 %L9°9 %T9 790 %1T 8T %¥8°ST %ET VT peaadg wey, - g
966'0 980°C %97 L %8V %8V L %Vs 6.9°0 %8L°0¢ %0¢"8T %ET 9T PIGIA 9¥ey Hoys - 1
eRg  omspeis-d  eydry Qv ywg Amn s g onel Ayryeio ueow ueow
eydry > NYV pung  peziedy > Ys pung  adreyg OPWILY  OLIJWOd)
[BPOINl SuIdLId I090Rg-o[Sulg  J10J anfeA-d 10J enyep-d
(sprewrypuag pojuowISnYy oyIRI\ [@20r]) AN[IqeIdipald Yimm eyd[y oIdeJy 213soudy - ) [pued
9¢8°0  ¢86°0 %¥0°€ %T8 %89V %18 £€€49°0 %88 LT %EIET %L0°C1 I0y0eq Louerny) - 6
€060 9881 %789 %8V %3V L %€S 8L9°0 %90°0¢ %0L°LT %6L°GT FUSWHUSG OIWOUOYY - §
106'0 9€0°C %L1 L %9¥ %19°L %18 689°0 %1861 %SL LT %88°ST uononpodd [etnisnpuy - L
LL8°0  9LT°C %599 %Vy %08°L %Ly 80L°0 %8¢"8T %V0°LT %1V°ST uolyeguy - 9
€960 €8L°T %50°G %8S %8L°9 %T9 879°0 %V6°8T %9€°9T %69 7T AIeoA - ¢
816'0 098'T %8L°G %SS %¥6°9 %69 949°0 %9061 %1991 %58 VT peaxdg Jnefe( -
0L8°0 1971 %9L°7 %0L %L G %TL 1650 %6.L°8T %1T ST %6V €T PIPIA PUSpIAI(] - €
I16'0  9¢6'T %9€°G %SS %¥0°L %8¢ 999°0 %90°8T %ET9T %VS VT peazdg wiay, - g
6¢6'0  ¥08'T %EV'9 %84 %TL9 %T9 179°0 %S€°0¢ %ST LT %ST°G1 PIPIA 9%ey HOygS - 1
L86°0  68L°0 %S9 %ST %cv 01 %TC L2890 %08°0¢ %96°91 %8671 SO[qRLIBA OIORIN [89007]
'Rg  onsielg-y  eydry NV g Aymn s g orjelr Ayiyeo wesw ueaw
eydry > NYVv pung  pazieey > Ys puny  odreyg ORI OLIJOUWO0d)
[PPOIN SumdLId 109ov-o[3ulg  J10J anfep-d 10J onyep-d
(sjrewryoueg pojuewiSny jo3IR]N [€00]) eyd[y OIoR]y OIjsouly - g [oued
9¢8°'0 9960 %c0°€ %8 %V9'V %18 0€4°0 %V6°LT %T9°€T %S0°CT 10108 Louermy) -
v06'0 P88’ %6.L°9 %8V %V L %S 8L9°0 %10°02 %99°LT %SL°ST FUSWUSS OTWOUOOY - §
0060 1¥0°C %L1°L %SV %E€9°L %18 069°0 %6L°61 %SL°LT %68°GT uononpold ernsnpuy - L
LL80 CeT'C %9L°9 %1y %96 L %SV LTL0 %S0 8T %08 LT %9961 uotjegy] - 9
€960  98L°T %90°G %84 %8L°9 %29 879°0 %€6°8T %LE9T %0971 AeIoA - ¢
8160 ¥498'T %VLS %99 %16°9 %69 ¥99°0 %€0°61 %9991 %I8 VI peaadg ynege(q - ¢
LL8°0  T6V'T %16°7 %69 %E8°G %TL 964°0 %96°8T %07 ST %59°€T PIPIA PUopialqg - €
016'0 6¢6°T %LE°S %SS %¥v0°L %8¢ 2990 %¥V0°8T %ET 9T %VS VT peaidg wiag, - g
Gv6'0  LLR'T %899 %99 %89 %19 Lv9°0 %09°0¢ %EV°LT %8€°GT PIPIA 9¥ey Ho4sS - 1
¢86'0  0€L'T %879 %11 %06°0T %S8T ¢<9°0 %2L8°0T %TGLT %T19°ST SO[qRLIBA OIORIN [€00T]
eleg  onsneig  eqdly OV wg Ammn - Ys yug oryer Aymyerop ueew ugour
eqdry > NYV pung  paziedy > ys pung  odreqg OPUWILY  OLIJOWOd)
[PPOIN Sumrig I030'J-9[8ulg  I0j anfep-d 10§ anyep-d

(sprewrypuag pojuswiSny jeIe]N [eo0r]) eydy ordely onpdeyg - y [oued

‘'zg xpueddy [ejuowerddng pue gy xipuaddy Ul [1R)Op Ul POCLIOSIP dIB SI[(RIIBAOIORWI 1]} JO [OBS I0J UOIJONIISUOD PUR 90IN0S ®IRp oY, Yuow 1od % (] = Po pue
‘uroueleqel A[1ejrenb ‘sSurpioy [e303 9y} Jo %01 e paddeo s3uIp[oy punj [enpraipul ‘SuI[[es-1I0Ys OU "9'T ‘OSIDIOXS JUSMIISOAUL dUl[eseq oY) woly dnjes oY) dwnsse pue
8002/20-€661/90 potrad ojdures oy 10j perrodor are symnsey ‘seyde 1040eJ-IN0J oY) SUIYR[NI[ED USYM SI[(RLIRA DIUIOUOIIOIIRU [[€ U0 Puadep 0) pamo[re are sSUIpeoy ysu
e AJIe[ruais {so[qeLIeA dIuouodv0Ioew (Surdrea-owi)) ayj uo puedep 01 wInjal orojprod ayj Jo Surpeo] 1010€] 1o3IeW 9y} Mo[[e om ‘seyd[e 1090ej-o13uls oY) Surinduod
uaym ‘A[[eoyroedg ‘SYIRWDOUL] [RIO] J0U JNg SIUTPRO[ 1070€] JSII SUIAIRA-OWI) PUR SS[(RIIBRAOIORW 10] [0I)U0D Byd[e JO SOINSeaW pazl[enuue o], "UINJel JILWOUaq

o1} URY) IoYSIY SWIN)ol PojeIsusd SoI89)ells o) YIIYm Julmp syjuowt jo adejusdrad oY) smoys Aousnbaiy soururiojedino oy ], "yIewdusq 87} sejeurmop orjojyrod

punj [enjnu oY) ey} 9AIRUIS[R o) Jsurede [enbe axe A1) pezi[eey oSeloAy pue oney odieyg YIewyouaq pue A39j1ei)s orjojiiod jey) siseyjodAy [[nU oY} 1599
soneA-d papis-euo paddeijsjooq ‘pezienuur [[@ 8Ie AN pazi[eal oSeioAe pue ‘orpel odieyg oyl ‘AJ[11R[0A 9} ‘SUINIOI URSW OLIJOWO0S pue dIjoWYILIR Y ], ‘SSUIPRO|
I090€] pue seyd[e [BUOIIPUOD 97} Ul SUOIJRLIRA-OUIT} ORI} 0} d[(RLIRA 9}R}S 9[3Uls ® osn ‘sfopowt Suplid pejuswiSne uo peseq ‘Suanjaol utl AJiqeiorpard dIOU0I00I0RW
10J mo[[e ey} ‘Iepesy [ourd Suipuodsalliod oY} Ul PaYIULPI puUR g d[qe], W0y sadA} 101S9AUT 991} oY) Uaym sOIjsiye)s aoueuriojrad sjdures Jo Ino Aoy sjueseid a[qey sIyJ,

So[qRLIBA OIORT\ [€J0T] Pu® [NPIAIPUT AQ pajelausr) ANIqeIdipald :¢f o[qe],

14



€0¢°0 061°0 VET0 0€T"0 T€T°0 ceT'0 L€00 ¢s0°0 (¥20°0) (110°0) WNHUSWON - Bjog

(9z1°0) (9v1°0) (€61°0) (161°0)  (281°0) (181°0)  (L¥T°0) (gg1°0) L80°0 0z1°0 TINH - ©10g
8LE°0 98¢°0 1€7°0 8070 82¥'0 00¥%°0 TLE0 GLe0 (€10°0) (120°0) dINS - 'reg
8480 188°0 £98°0 798°0 L¥8°0 6g8'0 168°0 G98°0 1.8°0 G080 josIRIN - BYOg
799°'¢ 18€'F L9%°g €0T'¥ 0S¥'S 190% 19%'% €6L°€ (eq21) (0ozz'1) ye3G-3 eyd]y 10308,]-1n0y
%5e'8 %89°2 %EL'S %8EL  %IL'S %TeL  BILO %0T°9 %S9°T- %68 T~ eyd[y 10308 -1n0q
1060 7€6°0 268°0 2160 888°0 7060 8280 868°0 2060 7€8°0 elag I0j08]-o[SuIg
T61°C VLT V12T 0T8T SE€T'T 8TS'T 068’1 o' T (929°1T) (620°T) ye1g-3 eydly 1090€4-0[3uUrg
%9G°F %P0F %GTC %Py %ST°¢ %ery %10V %8E°€E %LS T~ %IGT- eydly I030v]-018uIg
%SG %18 %SG %1 %9 %08 %¥s %2 %8¢ %LE Aduenbaig souemiojreding
%3G %8 %€ %~ %€ %2 %L %LT %6 %58 NUV ug > YV pung 10§ fea-d
%GTTT %6101 %07 T1 %3G 0T %SeTT %SF 0T %6501 %LE6 %LLG %6LG _ Ayuq pozieey
%T %6 %e %8 %€ %8 %8 %61 %06 %8L |S ug > 4S puny 10§ [ep-d
£69°0 129°0 669°0 179°0 169°0 8€9°0 ¥£9°0 €250 0¥€0 9€£°0 6¥7°0 oryer adreyg
%8691 %0G°LT %0691 %Y LT %ES9T %BICLT  %LVOT %S LT %ET'ST %BITFT %S 9T Ayiyerop
%09°GT %8671 %16°GT %8TGT  %ES'GT %ST'ST  %PS ¥ %66°€1 %¥e 6 %r6's %OV 1T uROW OTYOWYHITY
%YT F1 %8FET %3S FT %08 €T %FPVI %69°ET  %6T'ET %ISTT %60°8 %06'L  %90°0T WeOW DIIJOTODL)

V-dVINVd dVINVA  V-VINVd VNV V-VINS VINSD  V-INAVDd  WAVOd V-INAVD NdVD  Srewipueg
eyd[y [RUOIIPUOY) ISOUSIH oYY YIM SPUN (ST JO SO0J}I0d ] [oued

€62°0 STE0 6L1°0 6120 6L1°0 8TT°0 6£0°0 160°0 (170°0) (200°0) WNHUOWOIN - Byog
(1%2°0) (8L1°0) (882°0) (¥12°0)  (882°0) (90z°0)  (8€2°0) (6v2°0) 1€0°0 2200 TINH - ®10dg
8160 vLT0 grg0 9,70 095°0 6870 €960 L0870 600°0 g10°0 GINS - ©rRg
6980 006°0 6180 698°0 €180 8480 0280 7180 799°0 179°0 josIRIN - BjOg
0£6'F% GIGF L2T'S 18T'F 880°¢ ¥8¢'F 816'¢ 909°¢ (009°0) (962°0) ye3G-3 eyd]y 10308,]-1n0y
%06°'TT %35 TT %V6eT %8STT  %06°€T %T6TT %68 %076 %LG°0~ %0€°0~ eyd[y 10308 -1n0q
GZ6°0 6960 988°0 6£6°0 ¥88°0 ¥€6°0 198°0 7.8°0 6.9°0 699°0 elag I0308]-0[SuIg
£61°C L10°C 0€8°g 290°¢ LSV'T GeT'T GO¥'1 91€'1 (¥62°0) (s22°0) ye1g-4 eydly 1090€4-0[3uUrg
%669 %E6'9 %L9°6 %ET'8 %696 %8e'8  YILT %6LF %620~ %82 0" eydly 1099e1-018uIg
%14 %8 %SG %1 %V %2 %ES %V %LE %1y Aduenbaig souemtiojreding
%¢ %IT %Y %IT %S %6 %ST %9¢ %68 %I18 NUV ug > YV pung 10§ fea-d
%0811 %8901 %Tr Tl %6601 %¥e Tl UFETT %686 %08°8 %FT S %I8'G _ Ayuq pozieey
%6 %8T %8 %ST %6 %ST %0€ %Th %T8 %9 |S wg > 4S puny 10§ [ep-d
€040 0%9°0 8TL0 969°0 61L°0 €29°0 €280 6250 G820 920 6¥7°0 oryer adieyg
%0€°61 PRIN4 %¥L 0T %SY'IC %80T %eeTC  BIT6I %92°0¢ %86°TT %FT'TT %8 9T Ayiyerop
%L9°L1 %8¢ LT %1561 %LT'ST  %L0°61 %eT' 8T %¥0°GT %T8F1 %08°L %90'8 %0V 1T uROW OTYOWYHTY
%28°GT %ee ST %8T LT %TO'9T  %E0°LT %Te9T %V el %I8TT %569 %TE L %90°0T WROW DIIJOTODL)

V-dVINV] dVINVA  V-VINVd VINVA V-VINSd VINSd V-NdVOd WNdVOd V-INAVD INdVD lewydusyg

eUd[Y [QUOIHIPUOD) 3SOUTIH OU3 YHM SPUN GZ JO SOI0JHIO] 1Y [oUed
“Iopeel] UWN[od FUIpuodsslion oY) Ul PayIuep! ‘g 9[qe], Ul pezlrewrwns ‘sfopow urjepdn uriseAed [enprarput
9} uo paseq symsa1 orjojrod smoys uwn[od yoey ‘serde 10j0ej-Inoj 9y} SUIPR[NO[RD USYM SI[(RLIRA DIIOUOIS0IIRUW [ U0 pusdep 0) pamo[[e aIe s3uIpeo|
S[SII [[@ A[TR[IWIS {SO[(RLIRA DTWIOUO0dd0IdRW (SuldIea-owry) o) uo puadop o) winjal orojrrod o1y jo Surpeo] 1030€] Jo3IeU o1} MO[[e am ‘serd[e 1030e]-o[3UIs
o) Surnduwod waym ‘A[resyoadg S{IRWDUS] [BIO] J0U JNQ SSUTPLO] 1030R] NSII SUIATRA-OUWIT) PUR SO[(RIIBAOIIRUI 10} (013100 eyd[e JO SoInseoul pozijenuur
9], ‘WINjel YIRWOUa( 9y} Ue(} IoYSIIY SUIN)SI PajRIoUaS SoIF)el)s oY) YIIym SuLmp syjuour Jo agejusorad o) smoys Aouenbeaiy soururiojredino
9], ‘YIRWIPDUS( O} S9)RUIIOP O1[0j310d PUNJ [eNINUL 9} JRY) SAIJRULIdIR 91} jsurede [enbo oIe A1} Pozi[edy o8rIoAy pue oryey odIeyg YIeuyouaq
pue A8sje1)s orjojriod ey siseyjodAy [nu oY) 9591 seneA-d papis-euo peddrilsjooq -pezifenuur [[@ aIe AN pazi[eal aSelsAr pue ‘orel adieyg
oY} ‘A}I[17R[0A 9} ‘STUINJOI URSUI JLIJOUW09S pUR DIJOWIILIR o], "eyd[e [RUOI}TPUOD S,PUNJ B UO PISe( }I0S [RIJTUI OU SI 9101} Uaym ooueuriojiod orjoprod
oY} §1593 ) [oued ‘seydpe [RUOIIIPUOD }s0YSIY oY) Ym ‘A[oA10adsor ‘spunj ()G PUe SPUNJ Gg O SI09[0S }I0S [RIIUT 97} Uaym doueuLIojad orojprod o1y
1591 ¢ 23 V s[eued -orjojarod o) Jo %) JO WNWIXew & 01 spunj [enplarput ut sgurpjoy peddeo nq ‘syysem oY) Ul seSURYD oY) UO SUOIJOLIISOI OU PIWINSSE
pue eyd[e [RUOTIIPUOD }s0USIY O} YIIM SPUN] ()G ) POIIS[AS OLIRULDIS duUl[aseq dY T, ‘800¢,/¢0 - £661/90 wolj poriod sjdures-jo-4mo o) uLmp soueuriojrod
UO Pose( doIe S)NSaI [y "SOI0J1I0d S .I0)SOAUT oY) SUTULIOJ I0J S[R[IRAR SPUTJ JO 9SIOATUN O} UO SJUTRIISUOD JUSISPIP Sursodwir Jo 100[o 913 SMOUS 9[qR]) ST T,

971G 9SIOATU() PUN,] 09 SSoU)SNqOY :F¢ 9[qe],

15



0£0°0 00 9z0'0 00 L20°0 zr00 900°0 %200 (810°0) (210°0) WNIUOWOIN - 3og

(6%0°0) (9%0°0) (zg0'0) (6700)  (250°0) (6¥0°0)  (£¥0°0) (0v0°0) (600°0) 6z0'0 TINH - &g
TLT0 €91°0 GLT'0 7910 PLT0 €910 29T°0 €91°0 00T°0 £50°0 GINS - BReg
0160 €160 606°0 ¥16°0 606°0 ¥16°0 9160 €160 6060 7680 josIeIN - BjOg
€es'T eVPT 128°T G0S'T 8TS'T 20S'T 118°T 7.1 (€00°0) (L0F'T) ye3G8-3 eqdly 10308]-1n0y
%99'T %PeT %G9°T %6eT  %S9'T %6ET  %S9'T %P1 %000 %011~ eyd[y 1030%]-1n0q
€€6°0 8€6°0 7€6°0 0760 7860 6£6°0 0760 8€6°0 0€6°0 116°0 ejog I030R]-0[3uIg
€LT0 (201°0) 902°0 2900 €020 Ts0'0 £9€°0 6120 (296°0) (788°1) 1e38-1 eydly I030€]-o[3uIg
%610 %ZT10" %TT0 %900  %TT0 %900 %LEO %ET0 %80~ %08°T~ eyd[y 1030v1-9[SuIg
%08 %08 %08 %08 %06 %08 %18 %28 %9V %SV Aouonboig souruwriofreding
%eF %L %eF %IV %EeP %IV %I¥ %9¥ %S %56 NYV wg > WYV pung 10§ fea-d
%EeS"L %TVL %EeS"L %8S L %egL %8S L %LGL %YL %879 %T6'S _ Ayqup pozieey
%LE %0¥ %LE %Se %LE %Se %LE %T¥ %8L %16 |S Swg > HS pung 10§ [eA-d
09%°0 2870 097°0 €970 6970 £97°0 2970 ¥ar0 06€°0 0g€0 6770 oryer adreyg
%6S°GT %65°GT %39°ST %T9'ST  %T9°GT %T9ST  %SL'ST %9L°ST %8¥ST %TI'ST %8391 A3Iiyeron
%LT 1T %STTT %8T 1T %ESTT  %LTTT %EETT  %6ETT %ST 1T %ET 0T %6E6  %OVTI uBOW OIOWYHIY
%¥0°01 %E6°6 %5001 %0T0T  %S0°0T %OT'0T  %ET°0T %666 %T6'8 %8 %90°0T TROW DLIJOTODL)

V-dVINV]d dVINVE V-VINVA VNV V-VINSd VINSd V-INdVOd INdVDd V-INdVD INdVD  rewgousg
SPUN [V JO SOTOJAI0d D [Pued

"Iopeal] uwnjod Surpuodsoriod a1} Ul PaYIUaPI ‘g 9[qe], Ul pazLIewwuns aIe IOIym ‘Spopout Suryepdn ueiseAry [enplaIpur
oY) U0 paseq s}Nsal o1fojriod smoys Uwm[od yoey ‘seyde 10j0€J-Inoj o} SUIe[NO[RD USYM SO[RLIBA DIUIOU0ID0IORW [[e U0 puadop 0} pamo[[e aIe s3uIpeo]
[SII [[e A[IR[IWIS {SO[RLIRA DTIOUO0dd0IdRW (SulAIea-owr)) o1} o puadop 09 winjal orojrrod o1y Jo Surpeo] 1030v] jo3IeW o1} MO[[e om ‘seyd[e 10}0e]-o[3UIS
o) Surnduwod woym ‘A[reoyoedg "S{IRWDOUD] [BDO] J0U JNQ SSUTPLRO] 1030R] }SLI SUIAIRA-OWII) PUR SO[(RLIBAOIIRUI IO] [013U0D BYd[e JO SOINSBOW pozI[enuuer
OY[, 'UINJOI YIRWOUS] 9} URY) ISYSIY SUWINIOI POJRIOUS SO1F0IRIIS oY) YOIYM SULIMP SYIuoW Jo o8ejuadiad o) smoys Aouenbaij soururioyadino
O], "YIRWIDUS( O} S9JRUIIOP OT[0j3I0d PUNJ [BNINW 977} R} SAT)RUIOIR oY} Jsurede [enbo ore A1) pozi[esy o8eIoAy pue oljey odIRyg JIRWDUI(
pue £3oye1)s orjoyrrod ety siserjodAy [[nu oY) 1599 soneA-d pepis-ouo paddeijsjooq ‘pozifenuue [[e oIe AN Pozi[eal ofeiose pue ‘orpel odIeyg
oY} ‘AI[19R[OA 97} ‘SUINJOI URSWI OLIJOWO0SS PUR DIJOWIILIR o], "eyd[e [RUOITPUOD S PUNJ © UO PISe( }I0S [RIJTUI OU ST 9101} Uaym soueuriojrod orjoyprod
oYY §1591 ) [oued ‘seydpe [RUOIIIPUOD 3soYSIY oY) YIM ‘A[oA130adsor ‘spunjy )Gz pue SpUNj Gz oY) SI09[0S 3I0S [RIIUT 91} Uoym doueuLIofad orojprod o)
1591 ¢ 29 Y s[ued -orjojarod o) JO % JO WnwiIXew & 01 spunj [enprarput ut sgurpjoy peddeo nq ‘s)gsom o) Ul soSurRyD oY) UO SUOIJOLIISOI OU POWNSSE
pue eyd[e [RUOTIPUOD s0YSIY S} [IIM SPUN] ()G 9Y) PIIS[AS OLIRUSDS dul[aseq dY T, ‘800s,/c0 - £661/90 Wwoyy poried sidures-jo-1mo oy} urmp soueuriojiod
UO Pose( oIe S NSAI [y "SOT0J1I0d S I0)SOAUT oY) SUTULIOJ I0J S[(R[IRAR SPUTJ JO 9SISATUN S} UO SJUTRIISUOD JUSIOPIp Sursodwir Jo 1086 913 SMOUS 9[qR]) ST T,

PoNUIUO)) ‘9ZIG SSIDATU[) PUN] 09 SSoU)SNqOY :F¢ 9[qe],

16



¥¢¢0 64¢°0 9€T'0 ¥91°0 9€T°0 €8T°0 €700 080°0 (2€0°0) ¢00°0 WNHUSWON - 'log

(00z°0) (g91°0) (¢92'0) (e1z0)  (652°0) (voz0) (cez0) (681°0) L80°0 10T°0 TINH - ©1og
L¥%°0 L2¥°0 T18°0 0Z¥0 8150 ¥I%°0 g6%°0 9.%°0 (g10°0) (€10°0) dINS - ®1edg
1L8°0 006°0 6280 1280 6z8'0 8680 6180 7€8°0 70L°0 80L°0 Jos[IRIN - Bleg
HeT 9TT'¥ 986'F e did 01T'g 9.T°F 698°¢ 829'¢ (102°2) (01%'1) 1e38-1 eyd[y 10308 {-I0oy
%298 %2501 %6701 %I86  %ISOT %L86  %IGL %6L"L %E0°5" %63 T~ eyd[y 10308 1-1n0q
GZ6°0 G560 8280 8260 8280 L16°0 G¥8°0 G88°0 L2270 6€L°0 elag I0308]-0[SuIg
8T9'T GL8'T 160°C €00°C L6T°C 1702 VT 9rT'T (0g8'T) (vee'T) 1e38-1 eydly I0joef-o[3ulg
%8TV %9L°G %EE9 %829 %099 %Ve9 %60V %L8'E %E - %9T°1- eydpy 1o03oeq-o[suIg
%ES %6V %89 %S %ES %IS %ES %S %LE %8¢ Aouenbazy soueuLIoNRdING
%aT %IT %6 %IT %8 %6 %ET %68 %26 %26 NUV ug > YV pung 10§ 1ea-d
%ST 0T %801 %601 %IS0T %6701 %TL 0T %9%°6 %IT'S %08°F %9¢°G _ Ayuq pozieey
%ST %LT %aT %ST %TT %eT %LT %Sh %96 %98 |S ug > 4SS puny 10§ rep-d
L19°0 929°0 189°0 £€9°0 899°0 c%9°'0 995°0 €090 1€2°0 ¥62°0 6¥7°0 oryer adieyg
%96 LT %TS 61 %6581 %IV'6T  %SS'ST %0T'6T  %SLLI %S8T 61 %Ieel %S6'TT %S 9T Ayiyeron
%8TGT %1€°91 %8191 %TH 9T %Te 91 %8T'9T  %IT¥IT %eL el %LT L %06'L %0V 1T UROW OTYOWYHITY
%6S°€T %8FF1 %ISFT %09FT  %S9VIT %TLFT  %6STT %y6TT %829 %S0°L  %90°0T WROW DIIJOTUODL)

V-dVINVd dVINVA  V-VINVA VIV  V-VINSd VINSD  V-INAVOd  WdAVOd V-INAVD WdVD  SIewipueg
SO WNWIXRN %6 f [oued

995°0 1L€°0 10€°0 00€°0 662°0 8€€°0 €500 6£0°0 G900 (170°0) WNIUSWOTN - ©19g
(091°0) (0L1°0) (g61°0) (691°0)  (881°0) (021°0)  (L6T°0) (061°0) 960°0 981°0 TINH - ©1og
90 9190 809°0 61,0 6z9°0 67L°0 967°0 2050 (g80°0) (gg1°0) dINS - ©1eg
€98°0 168°0 29L°0 1280 geL0 618°0 078°0 Zr8°0 006°0 TT8°0 JosIRIN - BYOg
896'F 9gLV 0167 €LV 0067 ceELy €20°€ G60°€ (899°'T) (1€8°1) ye35-3 eqdly 1030%]-10oy
%3V 0T %6T°ST %0T°€ %S8TE  U61'ET %8L'TT %806 %TT'6 %06°G- %98°C- eyd[y 10908 -IN0y
186°0 6960 0160 00T G160 €00'T GL80 6880 0260 [E80 'log 1030%,-9[3UIS
L6T'C 18€°C €6L°C 12L°T 96L°C 6g9'g qrg'T THeT (0g6'T) (o1€'T) ye38-3 eydly I0j0r]-0[8uIg
%6 1T %E0°TT %ET 9T %FS ST %8191 %ST'ST  %T6'S %90°9 %TE € %60°- eyd[y 1030v1-9[SuIg
%eS %eS %09 %8¢ %09 %8G %65 %96 %0% %F¥ Louenbel eoueurtopreding
%071 %9 %2 %% %1 %S %TT %0T %00T %26 NUV ug > YV pung 10§ 1ea-d
%S9°CT %EeT'ET %8¢ WYETI %G8 €T YT VT %0G°TT %9L°TT %L0°€ %00°¢ _ A3113) pozifeay
%LT %IT %ET %01 %ET %TT %91 %ST %66 %06 gs Ywg > ys pung 10§ rep-d
9€L°0 GgL0 18L°0 1080 880 £08°0 689°0 169°0 €81°0 982°0 6770 oryer adieyg
%LY°GT %T8 €T %T10°LC %81°LT %80°LC %60°LC %08°61 %G0°0C %S¥ 91T %BI6TT %82 91 A1[1yeIOA
%V8°CC %80°C¢C %SGe ST %S0°9¢ %ey ST %L8 ST %99°LT %60°8T %TT L %9¢°8 %0711 et JIPWYILIY
%ES6T %EV 6T %S0°CT %ILTE  %T1'CT %SG'TT  %9LGT %FT 9T %EL'G %ET L %90°0T BRI DLIJOWIODL)

V-dVINVd dVINVEI V-VINV]d VAV V-VINSd VINSd V-INdVOd WNdvVOd V-INAVD WNdVD  Areugousyg
SUOT)OLI}SOY PISIOA\ WNWIXERIN ON 1Y [PUed

"IOPeIT] UWN[0D
Surpuodsariod a9y} Ul PaYIJuspl ‘g S[qR], Ul POZLIRUWIWINS IR YOIYM ‘S[ppowt Surjepdn ueiseded [RNPIAIPUL SY[) UO Pase( s}Nsal o1[0j)r0d sMoys uwnjod

yoes ‘seyd[e 100€J-IN0J oY) SUIIR[NO[RD USYM SO[(RLIRA DIWIOUOIS0IORW [[B UO puadep 0} pamo[[e ale SSUIPRO] YSLI [[B A[IR[IWIS :SO[RLIRA OTUIOUOIS0IORU
(Surdrea-owry) o) uo puadep 09 wInjar orjojrrod o1y Jo Surpeo] 1030e] joxIeur oY) mo[[e am ‘seyde 1030ej-o[3urs o1} Surindmwod ueym ‘A[reoyredg
"SIRWOUD( [BDO0] 10U IN( SSUIPRO] 10308] YSLI SUIAIRA-OUIT) PUR SO[(RIIBAOIORII 10] [013U0D eYd[e JO SOINSBOW PoZI[eNUUR 9], ‘UINJAI JIRWDOU] 91} UeY)
ISY3IY SUIN)Ol PajeIousd Sal8a)el)s o) YOIYm SuLmp syjuour Jo afejusdiod oY) smoys Aousnbaij eoueuriojredino sy [, ‘YIRWYOUS( 9Y) sajruIwop orjojprod
punj [enjnur oY) ey} sAljeuIa)R oY) jsurede [enbs are A1) pazi[eey odvIoAy pur oljey odIeyg syrewyousq pue A39jeils orjojirod jey) siseyjodAy

[mu a3 1899 senjeA-d pepis-euo padderisjooq -pozifenuue [[e aIe A[IIN PazZi[eal adeisAe pur ‘orpel adreyg oyl ‘A[IIR[OA S} ‘SWINISI URSUW ILIPWO09T puUr
OIjeWIYLIR Y], "ISAOWIN] JUIONPAI JO 1090 oY) sey [YoIYm ‘Iojrenb 1ad ¢ U] SI0W JSOAIP JOUURD purny oy} os syySem orjojriod ayj} Ul SeSUrRYD SIOLIISAT
D [Pued -orojraod ayj} Jo %G 0} SpuUnJ [enplalpul ul uorsod WNWIXeW oY) SIWI] ¢ [9URJ "INO0 Pa[NI [[IIS oI so[es 1I0Ys ysnoyjfe ‘907 e peddeo 1e3uof
ou a1k YoIyMm sjySem orojaiod oy} UO SIUTRIISUOD Y} SYI[ Y [ourd ‘o1oj11od ayj JO 9/ (T JO WNWIXLW & 01 spunj fenprarput ut ssurpjoy paddes 1mnq ‘sjysom
9} Ul SeSURYD dY[) UO SUOIIILIISOI OU pawunsse pue eyd[e [RUOIIPUOD 1s0ySIY o) YIIM SPUN] ()G ) PIIS[es OLIRULS duljaseq oY, ‘800Z,/70 - £661/90 Wolj
potrad spdwres-Jo-jno o) Surmp sourULIOfdd U0 poseq daIe SIMSoI [y "SIYSoMm o1[0j)10d 9} UO SHUTRIISUOD JUSIOPIP Sursodwll JO 1000 o) SMOUS 9[qR]) ST T,

SUOIOLIISOY AB0jeIlG SUIPRI], J0ISOAUT 03 SSoUISNqOY :G¢ O[qe],

17



realy €4¢°0 Sv1°0 9¢T1°0 144%Y ¢LT'0 LG0°0 080°0 (800°0) 010°0 WINIUSWOIN - ey

(€12°0) (zsT0) (692°0) (goz0) (e92°0) (g0z0) (182°0) (¥81°0) €80°0 7010 TINH - ®19g
0970 ZI7'0 7050 €170 7050 9170 7870 8970 (920°0) (110°0) dINS - eeg
L0870 €060 9280 898°0 G180 198°0 9280 €280 799°0 €1L°0 josIeIN - BjOg
QLEF zIeF 19L°F v9T¥ 8L6'F 91¢'F €00'F 0st'e (976°'1) (0g5°T) 1e3G-3 eyd[y 10308,]-I1n0y
%0L'8 %0801 %266 %086  %SH Ol %86  %UPLL %Se L %FLT- %LV T- eyd[y 1030%]-1N0q
6260 8960 8280 926'0 0.8°0 8160 €98°0 T.8°0 €89°0 0vL'0 ejog I0j0R]-0[3uIg
GLe'T P81 126°'T ¥20°'c €80°C 6S0°C P8Y°1 ver1 (789°T) (eeT) ye35-1 eydly 1030%,1-0[8uIg
%ETF %G9°G %6L°G %LT'9  %ST9 %TE'9  %6TY %hr'e %91~ %9¢' T~ eyd]y I0j0e]-0[8uIg
%6V %08 %ES %28 %¥S %08 %¥s %ES %IV %y Aouonboaig sourwriofreding
%P1 %IT %aT %01 %6 %6 %0% %P %26 %36 NYV wg > WYV pung 10§ rea-d
%666 %0701 %eE 0T %09°0T  %SL0T %8LOT  %ES'6 %99°2 %reV %IE'S _ Ayqup poziesy
%S8T YLT %9T %1 %aT %eT %ST %TS %%6 %28 |S Swg > HS pung 10§ [eA-d
109°0 1290 6290 8€9°0 6%9°0 879°0 1850 870 112°0 062°0 6770 oryer adreyg
%2081 %IS 6T %2581 %Fe6T  %FPST UIT'6T %68 LT %86°8T %SLTT %T6'TT %8 9T A3IiyeIon
%20°GT %€E 9T %0L°ST %FP 9T %L0°9T %6¥' 9T %0GFT %LTET %69 %L %OVIL uBOW O1OWYHIY
%9F €T %0871 %E0FT %FIFT  %EVTIL UFLFT  %T6°CT %6eTT %96°G %00°L  %90°0T TROW DLIJOTODL)

V-dVINVd dVINVd V-VINVd VIV V-VINSd VINSd V-INAVOd WNdvVOd V-INAVD INdVD rewyousg
1o3ren(y) 1od %G 01 [[0G/Ang 41wl ) [PueJ

“IopeST] UWN[od
SurpuodsorIoo 9y} Ul PAYIJUSpPI ‘g S[qR], Ul POZLIRWIWINS IR YOIYM ‘Sppowt Surjepdn uelseded [RNPIAIPUL 8] UO Pase( s}Nsax orj0j)rod smors umnjod

yoey ‘seydle 1030eJ-IN0J oY) SUIR[NO[RD UM SO[(RLIRA DIWOUOISOIORW [[& U0 pusdop 01 PoMO[[R oI SSUTPRO[ JSII [[B ALIR[IWIS {SO[(RLIRA JIIOUOISOIORI
(Surdrea-owiry) oY) uo puadep 09 wInjar orjojrrod 9y Jo SUIpeo] 1030€] Jox IR A} MO[[e am ‘seyd[e 1010ej-o[3uts o) Surindwod ueym ‘A[reoywedg
"SYIRWYOUD( [RIO] 10U IN( SSUIPRO[ 1030R] YSLI SUIAIRA-OUIT) PUR SS[(RIIRAOIORII I0J [0I1U0D eUd[e JO SOINSROW POZI[RNUUR 9, "WINISI YIRWYOUS] 9} URY)
JOUSIY SWINJSI PIYRISULS SAIF9RI)S O] YOIYM SULIND SYjuow Jo afejuaoied o) sMoys Aouanbayy eoueurojodino ay ], "YIRWPDUS( 9} S9jeurop orjojiiod
punj feninur oy} eyl sAIjRUISR ) jsurese [enbe axe A1) pozijeay oSeIsAy pue orney odireyg Jrewyousq pue A39)er)s orjojriod ey siseyjodAy

[u ayy 3893 senjeA-d pepis-euo padderysjooq -pezifenuue [[e aIe AJ[IIN Pazi[eal adeisAr pur ‘orpel adreyg oyl ‘AI[IIR[OA S} ‘SWINISI URSW ILIPW093 puw
DIjeWILIR S, "ISAOWIN) SUIONPAI JO 108]J9 99 Sey YoIym ‘Iojrenb Iad 94G URY) SI0UWT JSOAIP j0UURD punj 8y} os s)ydem o10j110d o} Ul seueyd SIOLI)Sol
D 1eued -orjojrrod ayj JO %G 0} Spunj [enpraIpul ut uorisod WNWIxew sy} SHWI[ g [dUuRJ “JNO PS[II [[I19s dIe sa[es 1I0ys y3noyje ‘%01 e paddes 1e3uo]
ou a1k YOIYM SJYSem o10ojr1od oY) UO SIUTRIISUOD dY} SYI| Y [oued ‘orjojriod ayj} Jo 90T JO WNUWIXeW & 0} spunj [enprariput ut ssurpjoy paddes nq ‘sjysem
9} Ul seSurRYD oY) UO SUOIIILIISOI OU pawunsse pue eyd[e [RUOIIPUOD s0YSIY o1} YIIM SPUN] ()G ) POIIS[As OLIRULIS dul[aseq oY, ], ‘800Z,/c0 - £661/90 Wwolj
potiad apdures-jo-jno o1y Surmp sourULIOfIdd UO Paseq aIe SIMSAI [V "SIYS1om o1[0])10d 91} UO SHUTRIISUOD JUSIPIP Sursoduil Jo 1090 o) SMOYS d[qR) SIY T,

ponuuoy) ‘SUOIIdLIISeY AS91RIlG SUIPRIT, J0ISOAUT 0} SSOUISNQOY :Gg S[qe],

18



Table B6: Portfolio Performance with Unrestricted Covariance Matrix

This table shows the ou tof sample portfolio performance for the different strategies with an unrestricted covariance matrix
for return residuals. The arithmetic and geometric mean returns, the volatility, the Sharpe ratio, and average realized utility
are all annualized. Bootstrapped one-sided p-Values test the null hypothesis that portfolio strategy and benchmark Sharpe
Ratio and Average Realized Utility are equal against the alternative that the mutual fund portfolio dominates the benchmark.
The outperformance frequency shows the percentage of months during which the strategies generated returns higher than the
benchmark return. The annualized measures of alpha control for macrovariables and time-varying risk factor loadings but not
local benchmarks. Specifically, when computing the single-factor alphas, we allow the market factor loading of the portfolio
return to depend on the (time-varying) macroeconomic variables; similarly all risk loadings are allowed to depend on all
macroeconomic variables when calculating the four-factor alphas. Results are based on the benchmark out-of-sample portfolio
selection exercise that reviews portfolio weights every quarter, limits the maximum holdings in any one fund to 10%, rules out
short-selling and uses the short-term Euribor, the default spread, the term spread and the dividend yield to capture
time-variations in the conditional alpha and factor loadings with beliefs specified so that oo = 10%/Month. Each column
shows portfolio results based on the individual Bayesian updating models, which are summarized in Table 2, identified in the
corresponding column header.

Benchmark CAPM BCAPM BSMA BAMA BAMAP
Panel A: Full Sample Results

Geometric mean 10.06% 8.51% 13.08% 13.19%  13.32% 13.89%
Arithmetic mean 11.40% 9.65% 14.56%  14.72%  14.90% 15.40%
Volatility 16.28%  14.99% 17.22%  17.74%  18.02% 17.59%
Sharpe ratio 0.449 0.370 0.607 0.599 0.599 0.642
p-Value for Fund SR < Bmk SR 7% 17% 18% 18% 9%
Realized Utility 7.48% 6.23% 9.93% 9.83% 9.85% 10.55%
p-Val for Fund ARU < Bmk ARU 84% 14% 15% 15% 8%
Outperformance Frequency 42% 56% 50% 51% 49%
Single-Factor Alpha -1.28% 4.54% 4.711% 4.89% 5.13%
Single-Factor Alpha t-Stat (1.183) 1.743 1.749 1.775 2.000
Single-Factor Beta 0.896 0.841 0.868 0.877 0.887
Four-Factor Alpha -1.47% 8.50% 8.84% 9.07% 9.34%
Four-Factor Alpha t-Stat (1.388) 4.845 4.610 4.728 5.081
Beta - Market 0.877 0.797 0.821 0.828 0.845
Beta - SMB 0.013 0.464 0.472 0.467 0.460
Beta - HML 0.069  (0.171) (0.227) (0.224)  (0.209)
Beta - Momentum 0.013 0.088 0.177 0.177 0.210
Panel B: Sub-Sample Results - 1993-2000
Geometric mean 18.33%  16.65% 18.40% 19.38%  19.63% 20.60%
Arithmetic mean 19.49%  17.64% 19.97%  21.01%  21.32% 22.18%
Volatility 15.31%  14.15% 18.03%  18.58%  18.92% 18.20%
Sharpe ratio 0.941 0.888 0.826 0.858 0.859 0.940
p-Value for Fund SR < Bmk SR 70% 70% 62% 62% 55%
Realized Utility 16.02% 15.61% 17.04% 18.39%  18.61% 19.19%
p-Val for Fund ARU < Bmk ARU 88% 54% 40% 38% 32%
Outperformance Frequency 47% 47% 43% 43% 43%
Single-Factor Alpha 0.39% 5.77% 5.96% 6.31% 7.26%
Single-Factor Alpha t-Stat 0.230 1.300 1.269 1.303 1.665
Single-Factor Beta 0.886 0.847 0.882 0.888 0.893
Four-Factor Alpha -2.52% 10.08% 13.19%  13.68% 14.20%
Four-Factor Alpha t-Stat (1.475) 3.924 5.456 5.617 5.725
Beta - Market 0.874 0.731 0.762 0.763 0.800
Beta - SMB (0.094) 0.375 0.379 0.379 0.394
Beta - HML 0.172 0.009  (0.086) (0.089)  (0.092)
Beta - Momentum (0.070) 0.241 0.302 0.303 0.319
Panel C: Sub-Sample Results - 2001-2008
Geometric mean 1.17% -0.23% 7.36% 6.52% 6.53% 6.66%
Arithmetic mean 2.65% 0.99% 8.70% 7.92% 7.96% 8.06%
Volatility 16.99%  15.54% 16.24% 16.67% 16.87% 16.76%
Sharpe ratio (0.023) (0.132) 0.348 0.292 0.291 0.299
p-Value for Fund SR < Bmk SR 1% 3% 6% 6% 3%
Realized Utility -1.62% -2.44% 3.37% 1.92% 1.76% 2.57%
p-Val for Fund ARU < Bmk ARU 58% 2% ™% % 3%
Outperformance Frequency 38% 66% 56% 59% 55%
Single-Factor Alpha -3.90% 4.46% 2.49% 2.85% 1.76%
Single-Factor Alpha t-Stat (3.048) 2.039 1.062 1.231 0.732
Single-Factor Beta 0.948 0.904 0.949 0.961 0.991
Four-Factor Alpha -3.40% 6.61% 4.92% 5.69% 3.71%
Four-Factor Alpha t-Stat (3.223) 3.982 2.587 3.106 1.893
Beta - Market 0.961 0.854 0.833 0.845 0.892
Beta - SMB 0.118 0.485 0.434 0.404 0.404
Beta - HML (0.044)  (0.218) (0.134) (0.111)  (0.131)
Beta - Momentum (0.016) 0.020 0.204 0.217 0.197
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Table B8: Robustness to using Country Momentum Factor

This table shows the sensitivity of our results with regard to changing how the momentum factor in the four-factor alpha
model is constructed. The baseline analysis assumes that the sector momentum factor is constructed based on the prior
12-month return performance of the 18 super sectors tracked by the STOXX indices. It then constructs the realized
momentum factor as the difference between the equal-weighted return on the top-six and the bottom-six sectors. This exercise
is then repeated every month to get a time-series of momentum realizations. The country momentum factor uses the same
methodology, but now applied to the 16 MSCI Europe country indices. For this case we consider the equal-weighted return on
the top-three countries relative to the equal-weighted return on the bottom-three countries. All other assumptions from the
baseline scenario remain valid, i.e., portfolio weights are set every quarter, maximum holdings in individual funds is capped at
10%, short-selling is ruled out and the state variables used to capture time-variations in the conditional alpha and factor
loadings are the term spread, the dividend yield, the default spread, and the short-term interest rate. Each column shows
portfolio results based on the individual Bayesian updating models, which are summarized in Table 2, identified in the
corresponding column header. All results are based on performance during the out-of-sample period from 06/1993 - 02/2008.
The arithmetic and geometric mean returns, the volatility, the Sharpe ratio, and average realized utility are all annualized.
Bootstrapped one-sided p-Values test the null hypothesis that portfolio strategy and benchmark Sharpe Ratio and Average
Realized Utility are equal against the alternative that the mutual fund portfolio dominates the benchmark. The
outperformance frequency shows the percentage of months during which the strategies generated returns higher than the
benchmark return. The annualized measures of alpha control for macrovariables and time-varying risk factor loadings but not
local benchmarks. Specifically, when computing the single-factor alphas, we allow the market factor loading of the portfolio
return to depend on the (time-varying) macroeconomic variables; similarly all risk loadings are allowed to depend on all
macroeconomic variables when calculating the four-factor alphas.

Panel A: Pan-European Benchmark Models
Benchmark CAPM BCAPM BSMA BAMA BAMAP

Geometric mean 10.06% 7.43% 12.65% 15.94% 14.47% 14.06%
Arithmetic mean 11.40% 8.60% 14.45% 18.06% 16.59% 16.14%
Volatility 16.28% 15.20% 19.09% 21.19% 21.21% 20.88%
Sharpe ratio 0.449 0.296 0.542 0.659 0.589 0.576
p-Val for Fund SR < Bmk SR 94% 37% 17% 30% 30%
Realized Utility 5.10% 8.82% 11.06% 9.63% 9.40%
p-Val for Fund ARU < Bmk ARU 97% 31% 10% 21% 22%
Outperformance Frequency 36% 57% 49% 50% 51%
Single-Factor Alpha -2.16% 4.02% 8.08% 6.76% 5.24%
Single-Factor Alpha t-Stat (1.781) 1.202 2.122 1.760 1.541
Single-Factor Beta 0.894 0.848 0.948 0.937 1.001
Four-Factor Alpha -2.12% 7.65% 11.99% 10.48% 9.83%
Four-Factor Alpha t-Stat (1.765) 2.854 3.611 3.153 3.367
Beta - Market 0.859 0.834 0.965 0.956 1.012
Beta - SMB (0.021) 0.473 0.426 0.384 0.419
Beta - HML 0.084 (0.223)  (0.238) (0.207) (0.213)
Beta - Momentum 0.045 0.105 0.031 0.015 0.036

Panel B: Local Market Augmented Benchmark Models
Benchmark CAPM-A BCAPM-A BSMA-A BAMA-A BAMAP-A

Geometric mean 10.06% 7.49% 14.19% 16.24% 15.41% 14.75%
Arithmetic mean 11.40% 8.86% 15.86% 18.28% 17.38% 16.63%
Volatility 16.28% 16.41% 18.41% 20.77% 20.41% 19.70%
Sharpe ratio 0.449 0.290 0.639 0.683 0.651 0.636
p-Val for Fund SR < Bmk SR 98% 18% 14% 17% 17%
Realized Utility 4.80% 10.56% 11.52% 10.88% 10.58%
p-Val for Fund ARU < Bmk ARU 99% 14% 8% 11% 11%
Outperformance Frequency 40% 55% 52% 51% 51%
Single-Factor Alpha -2.32% 5.23% 9.09% 8.44% 6.33%
Single-Factor Alpha t-Stat (2.064) 1.627 2.383 2.266 1.997
Single-Factor Beta 0.965 0.845 0.888 0.871 0.943
Four-Factor Alpha -2.59% 9.15% 13.43% 12.56% 10.94%
Four-Factor Alpha t-Stat (2.197) 3.566 4.237 4.111 3.936
Beta - Market 0.944 0.853 0.905 0.889 0.953
Beta - SMB 0.003 0.500 0.548 0.497 0.474
Beta - HML 0.033 (0.286)  (0.345) (0.315) (0.285)
Beta - Momentum 0.022 0.083 0.037 0.031 0.076
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Table B13: Out of Sample Portfolio Performance With Recursively Optimized Asset Count

This table shows the portfolio performance for the different investment strategies during the out-of-sample period
06/1993-02/2008 when the number of securities included in the portfolio is recursively selected from a coarse grid of

{20, 50, 100, 250, 500, 1,000} securities based on historical out of sample realized utility. The arithmetic and geometric
mean returns, the volatility, the Sharpe ratio, and average realized utility are all annualized. Bootstrapped one-sided p-Values
test the null hypothesis that portfolio strategy and benchmark Sharpe Ratio and Average Realized Utility are equal against
the alternative that the mutual fund portfolio dominates the benchmark. The outperformance frequency shows the percentage
of months during which the strategies generated returns higher than the benchmark return. The annualized measures of alpha
control for macrovariables and time-varying risk factor loadings but not local benchmarks. Specifically, when computing the
single-factor alphas, we allow the market factor loading of the portfolio return to depend on the (time-varying) macroeconomic
variables; similarly all risk loadings are allowed to depend on all macroeconomic variables when calculating the four-factor
alphas. Results are based on the baseline out-of-sample portfolio selection exercise that reviews portfolio weights every
quarter, rules out short-selling and uses the short-term Euribor, the default spread, the term spread and the dividend yield to
capture time-variations in the conditional alpha and factor loadings with beliefs specified so that oo = 10%/Month. Panel A
reports the performance when the investor is investing in the universe of mutual funds, Panel B presents the contrasting
results when the investor is investing in the universe of individual stocks. Each column shows portfolio results based on the
individual Bayesian updating models, which are summarized in Table 2, identified in the corresponding column header.

Benchmark CAPM  BCAPM BSMA BAMA BAMAP
Panel A: Recursively Optimized Portfolio Asset Count for Mutual Funds

Geometric mean 10.06% 6.24% 8.93% 15.23%  14.49% 14.35%
Arithmetic mean 11.40% 7.22% 10.55%  17.32%  16.59% 16.40%
Volatility 16.28%  13.91% 17.88% 21.08% 21.12% 20.69%
Sharpe ratio 0.449 0.224 0.361 0.627 0.591 0.594
p-Value for Fund SR < Bmk SR 97% 75% 23% 29% 27%
Realized Utility 7.48% 4.30% 571%  10.41% 9.68% 9.77%
p-Val for Fund ARU < Bmk ARU 98% 73% 16% 22% 20%
Outperformance Frequency 40% 53% 50% 50% 47%
Single-Factor Alpha -3.19% 0.68% 7.16% 6.44% 6.15%
Single-Factor Alpha (2.675) 0.261 1.851 1.685 1.769
Single-Factor Beta 0.819 0.865 0.926 0.931 0.954
Four-Factor Alpha -3.65% 4.36%  10.66% 9.15% 9.75%
Four-Factor Alpha t-Stat (3.136) 1.881 3.651 3.240 3.570
Beta - Market 0.832 0.857 0.882 0.894 0.933
Beta - SMB 0.037 0.413 0.511 0.457 0.461
Beta - HML (0.010)  (0.219) (0.327)  (0.309)  (0.285)
Beta - Momentum 0.000 0.030 0.220 0.191 0.296
Selected Asset Count Frequency
20 Securities 5% 61% 11% 20% 81%
50 Securities 2% 3% 64% 54% 16%
100 Securities 0% 2% 3% 3% 0%
250 Securities 14% 24% 20% 22% 2%
500 Securities 2% 0% 0% 0% 0%
1000 Securities 7% 10% 0% 0% 0%
Panel B: Recursively Optimized Portfolio Asset Count for Stocks
Geometric mean 10.06% 9.04% 10.66% 10.79%  12.04% 9.53%
Arithmetic mean 11.40%  10.91% 12.48% 12.78%  13.81% 11.53%
Volatility 16.28%  19.22% 19.07%  20.04%  18.84% 20.03%
Sharpe ratio 0.449 0.354 0.439 0.433 0.515 0.371
p-Value for Stock SR < Bmk SR 85% 63% 65% 43% 75%
Realized Utility 7.48% 5.32% 6.94% 6.67% 8.35% 5.46%
p-Val for Stock ARU < Bmk ARU 82% 56% 59% 36% 1%
Outperformance Frequency 47% 53% 50% 50% 49%
Single-Factor Alpha -0.82% 0.98% 2.25% 3.06% 1.23%
Single-Factor Alpha t-Stat (0.340) 0.370 0.631 1.012 0.333
Single-Factor Beta 1.042 0.973 0.919 0.920 0.893
Four-Factor Alpha -1.86% 1.31% 4.08% 4.68% 3.18%
Four-Factor Alpha t-Stat (0.790) 0.589 1.266 1.767 0.931
Beta - Market 0.932 0.953 0.818 0.887 0.774
Beta - SMB 0.109 0.349 0.361 0.421 0.334
Beta - HML 0.046  (0.280) (0.167) (0.293)  (0.085)
Beta - Momentum 0.059 0.081 0.273 0.133 0.245
Selected Asset Count Frequency
20 Securities 13% 0% 0% 0% 0%
50 Securities 2% 2% 2% 3% 2%
100 Securities 0% 8% 0% 0% 0%
250 Securities 39% 20% 27% 14% 41%
500 Securities 15% 55% 66% 78% 50%
1000 Securities 31% 14% 5% 5% 7%
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Table B14: Out of Sample Portfolio Performance With Recursively Optimized Weight Restrictions

This table shows the portfolio performance for the different investment strategies during the out-of-sample period
06,/1993-02/2008 when imposing a recursively optimized constraint on the portfolio weights selected from a coarse grid of
{2.5%, 5%, 10%, 25%, 50%, 100%} based on historical out of sample realized utility. The arithmetic and geometric mean
returns, the volatility, the Sharpe ratio, and average realized utility are all annualized. Bootstrapped one-sided p-Values test
the null hypothesis that portfolio strategy and benchmark Sharpe Ratio and Average Realized Utility are equal against the
alternative that the mutual fund portfolio dominates the benchmark. The outperformance frequency shows the percentage of
months during which the strategies generated returns higher than the benchmark return. The annualized measures of alpha
control for macrovariables and time-varying risk factor loadings but not local benchmarks. Specifically, when computing the
single-factor alphas, we allow the market factor loading of the portfolio return to depend on the (time-varying) macroeconomic
variables; similarly all risk loadings are allowed to depend on all macroeconomic variables when calculating the four-factor
alphas. Results are based on the baseline out-of-sample portfolio selection exercise that reviews portfolio weights every
quarter, rules out short-selling and uses the short-term Euribor, the default spread, the term spread and the dividend yield to
capture time-variations in the conditional alpha and factor loadings with beliefs specified so that oo = 10%/Month. Panel A
reports the performance when the investor is investing in the universe of mutual funds, Panel B presents the contrasting
results when the investor is investing in the universe of individual stocks. Each column shows portfolio results based on the
individual Bayesian updating models, summarized in Table 2, identified in the corresponding column header.

Benchmark CAPM BCAPM BSMA BAMA BAMAP
Panel A: Recursively Optimized Weight Threshold for Mutual Funds

Geometric mean 10.06% 6.27% 14.68%  21.10%  21.25% 18.20%
Arithmetic mean 11.40% 7.27% 16.62%  24.35%  24.52% 20.85%
Volatility 16.28%  14.08% 20.09% 26.81%  26.90% 23.80%
Sharpe ratio 0.449 0.225 0.623 0.755 0.759 0.704
p-Value for Fund SR < Bmk SR 94% 27% 18% 18% 21%
Realized Utility 7.48% 4.29% 10.34%  13.04% 13.13% 11.97%
p-Val for Fund ARU < Bmk ARU 94% 18% 8% 8% 11%
Outperformance Frequency 40% 56% 57% 58% 53%
Single-Factor Alpha -2.39% 5.28% 13.86% 14.21% 10.12%
Single-Factor Alpha (1.402) 1.393 2.459 2.523 2.186
Single-Factor Beta 0.785 0.892 0.969 0.973 0.954
Four-Factor Alpha -3.30% 8.93%  20.29%  20.36% 16.52%
Four-Factor Alpha t-Stat (1.957) 3.211 4.256 4.278 4.315
Beta - Market 0.776 0.872 0.829 0.838 0.871
Beta - SMB (0.093) 0.524 0.753 0.724 0.642
Beta - HML 0.116  (0.205) (0.282) (0.281)  (0.269)
Beta - Momentum (0.008) 0.139 0.318 0.280 0.362
Weight Threshold Frequency
2.5% Max Weight 0% 0% 0% 0% 0%
5% Max Weight 20% 3% 2% 2% 2%
10% Max Weight 0% 1% 0% 0% 0%
25% Max Weight 0% 46% 0% 0% 1%
50% Max Weight 20% 0% 0% 0% 8%
100% Max Weight 59% 49% 98% 98% 88%
Panel B: Recursively Optimized Weight Threshold for Stocks
Geometric mean 10.06% 5.82% 6.97% 8.05% 7.35% 8.15%
Arithmetic mean 11.40% 8.16% 10.39%  10.42% 9.66% 10.39%
Volatility 16.28%  21.40% 25.83% 21.90% 21.52% 21.29%
Sharpe ratio 0.449 0.189 0.244 0.289 0.258 0.295
p-Value for Stock SR < Bmk SR 95% 91% 88% 90% 86%
Realized Utility 7.48% 1.34% 0.44% 3.23% 2.73% 3.58%
p-Val for Stock ARU < Bmk ARU 94% 91% 86% 89% 85%
Outperformance Frequency 47% 53% 48% 47% 49%
Single-Factor Alpha -2.35% 1.51% 0.11% -1.07% 0.23%
Single-Factor Alpha t-Stat (0.587) 0.304  0.028 (0.266) 0.058
Single-Factor Beta 0.943 0.941 0.943 0.938 0.901
Four-Factor Alpha -4.36% -1.51% 0.23%  -1.30% 1.33%
Four-Factor Alpha t-Stat (1.042) (0.309) 0.058  (0.352) 0.355
Beta - Market 0.871 0.858 0.841 0.843 0.804
Beta - SMB 0.141 0.123 0.312 0.379 0.438
Beta - HML (0.027)  (0.184) (0.220) (0.315)  (0.304)
Beta - Momentum (0.082) (0.192) 0.053  (0.033) 0.057
Weight Threshold Frequency
2.5% Max Weight 10% 66% 90% 76% 98%
5% Max Weight 8% 2% 10% 23% 2%
10% Max Weight 0% 0% 0% 0% 0%
25% Max Weight 3% 0% 0% 0% 0%
50% Max Weight 0% 2% 0% 0% 0%
100% Max Weight 78% 31% 0% 0% 0%
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Appendix B2: Data Sources and Definitions for Additional Vari-
ables used in Tables Reporting Robustness Results

B2.1: Additional Pan-European Macroeconomic Variables

Volatility
Squared 1-month Change in the German VDAX Index

The VDAX Index expresses the implied volatility of the value-weighted German blue-chip stock index DAX
over the next 30 days by the DAX option contracts. While this series is widely available, the data used here
was taken from the Global Financial Database.

Consumer Price Index
Twelve-Month Rate of Change in the European Consumer Price Index

The data used here was taken from the European Central Bank Statistical Data Warehouse Euro-Area
“HICP - Overall index, European Central Bank” Series Key ICP.M.U2.N.000000.3.ANR. Data prior to 1996
is estimated on the basis of non-harmonised national consumer price indices. Data prior to 1991 exclude
East Germany; country weights are calculated on the basis of PPP conversion rates before 1990. Data and
additional information are available at:
http://sdw.ecb.europa.eu/quickview.do?SERIES_KEY=122.ICP.M.U2.N.000000.3.ANR

Industrial Production

Annual Rate of Change in the European Industrial Production Index (Excluding Construction)

The data used here was taken from the European Central Bank Statistical Data Warehouse Euro-Area
“Working day adjusted, not seasonally adjusted, Total Industry (excluding construction) - NACE Rev2,
FEuropean Central Bank, unspecified” Series Key STS.M.I6.W.PROD.NS0020.3.000. The series represents
an internal ECB calculation. Data and additional information are available at:
http://sdw.ecb.europa.eu/quickview.do?SERIES_KEY=132.STS.M.16.W.PROD.NS0020.3.000

Economic Sentiment

One-Month Change in the Economic Sentiment Indicator

The Economic Sentiment Indicator is taken from the European Commission Directorate General for Eco-
nomic and Financial Affairs Business and Consumer Surveys. The relevant series is the EU.ESI series in the
ESI_NACE2 data file. Additional details on the construction of the ESI, including a methodological guide
that reports survey questions, are available at:
http://ec.europa.eu/economy_finance/db_indicators/surveys/index_en.htm

Currency Factor

Local Currency Exchange Rate Variations
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Weighted average (using country market capitalizations) of the squared monthly change in exchange rates
(adjusted for the interest rate spread) measured against the Ecu or the Euro. The exchange rates were taken
from the U.S. Federal Reserve System H.10 weekly release, which contains daily exchange rates of major
currencies against the U.S. dollar. The data are noon buying rates in New York for cable transfers payable
in the listed currencies. More information is available at: http://www.federalreserve.gov/releases/h10/hist/

B2.2: Local Market Macroeconomic Variables

Austria
Term Structure

Austria’s term structure is measured as the difference between “Austria 10-year Government Bond Yield”
and a proxy for Austria’s short term interest rate. The “Austria 10-year Government Bond Yield” is taken
from the Global Financial Database, series IGAUT10D. The short term interest rate was computed using
“Austria 3-month Treasury Bill Yield” from Global Financial Database, series ITAUT3M, through May
1989. From June 1989 to February 2008 we built the series using the “3-month Vienna Interbank Offered
Rate” series from OECD.Stat Extracts website.

Dividend Yield

We used the “Vienna SE Dividend Yield” series. This data series is taken from Global Financial Database,
series SYAUTYM.

Default Spread

Austria’s default spread is measured as the difference between “Austria Nonfinancial Corporate Bond Yield”
and “Austria 10-Year Government Bond Yield”. Both series are from the Global Financial Database. Yields
on nonfinancial corporate bonds correspond to the series INAUTD. Yields on 10-year government bonds
correspond to the series IGAUT10D.

Short Rate

Austria’s short rate is measured using “Austria 3-month Treasury Bill Yield” from Global Financial Database,
series ITAUT3M, through May 1989. From June 1989 to February 2008 we built the series using the “3-
month Vienna Interbank Offered Rate” series from OECD.StatExtracts website.

Belgium

Term Structure

The Belgium term structure is measured as the difference between “Belgium 10-year Government Bond
Yield” and “Belgium 3-month Treasury Bill Yield”. Both series are taken from the Global Financial

Database. Yields on 10-year government bonds correspond to the series IGBEL10D, while yields on 3-
month treasury bills correspond to the series ITBEL3D.
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Dividend Yield

We used the “Belgium SE Dividend Yield” series. This data series is taken from the Global Financial
Database, series SYBELYM.

Default Spread

The Belgium default spread is measured as the difference between “Belgium Non-Financial Company Bond
Yields” and “Belgium 10-year Government Bond Yield”. Both series are taken from the Global Financial
Database. Yields on nonfinancial corporate bonds correspond to the series INBELW, while yields on 10-year
government bonds correspond to the series IGBEL10D.

Short Rate

The Belgium short rate is measured by the “Belgium 3-month Treasury Bill Yield” . The data are taken
from the Global Financial Database, series ITBEL3D.

France

Term Structure

France’s term structure is measured as the difference between “France 10-year Government Bond Yield”
and “France 3-month Treasury Bill Yield”. Both series are from the Global Financial Database, series
IGFRA10D and ITFRA3D, respectively.

Dividend Yield

France’s dividend yield is measured by the “France Dividend Yield” series (SYFRAYM) from the Global
Financial Database.

Default Spread

France’s default spread is computed as the difference between “France First Class Private Bonds Average
Yield” and “France 10-year Government Bond Yield”. Both series are from the Global Financial Database.
Average yields on first-class private bonds correspond to the series INFRAM. Yields on 10-year government
bonds correspond to the series IGFRA10D.

Short Rate

France’s short rate is measured using the“France 3-month Treasury Bill Yield” series. The data is taken
from the Global Financial Database, series ITFRA3D.

Germany

Term Structure
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Germany’s term structure is measured as the difference between “Germany 10-year Benchmark Bond” and
“Germany 3-month Treasury Bill Yield”. Both series are taken from the Global Financial Database. Yields
on the 10-year benchmark bond correspond to the series IGDEU10D, while yields on 3-month Treasury bills
correspond to the series ITDEU3D.

Dividend Yield

We used the “Germany Dividend Yield” series. These data are taken from Global Financial Database,
series SYDEUYM.

Default Spread

Germany’s default spread is measured as the difference between “Germany Corporate Bond Yield” and
“Germany 10-year Benchmark Bond”. Both series are taken from the Global Financial Database. Yields on
corporate bonds correspond to the series INDEUD, while yields on the 10-year benchmark bond correspond
to the series IGDEU10D.

Short Rate

Germany’s short rate is measured using the “Germany 3-month Treasury Bill Yield” series. Data are taken
from the Global Financial Database, series ITDEU3D.

Ttaly

Term Structure

Italy’s term structure is measured as the difference between “Italy 10-year Government Bond Yield” and
“Italy 3-month Treasury Bill Yield”. Both series are taken from the Global Financial Database. Yields
on 10-year government bonds correspond to the series IGITA10D, while yields on 3-month Treasury bills
correspond to the series ITITA3M.

Dividend Yield

We used the “Italy Dividend Yield” series. These data are taken from the Global Financial Database,
series SYITAYM.

Default Spread

Italy’s default spread is measured as the difference between “Italy Average Corporate Bond Yield” and “Italy
10-year Government Bond Yield”. Both series are from the Global Financial Database. Yields on average
corporate bonds correspond to the series INITAM, while yields on 10-year government bonds correspond to

the series IGITA10D.

Short Rate
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Italy’s short rate is measured using the “Italy 3-Month Treasury Bill Yield” series. Data are taken from the
Global Financial Database, series ITITA3M.

Netherlands

Term Structure

Netherlands’ term structure is measured as the difference between “Netherlands 10-year Government Bond
Yield” and “Netherlands 3-month Treasury Bill Yield ”. Both series are taken from the Global Financial
Database. Yields on 10-year government bonds correspond to the series IGNLD10D, while yields on 3-month
treasury bills correspond to the series ITNLD3D.

Dividend Yield

We used the “Netherlands CBS All X/Royal Dutch Dividend Yield” series as a proxy for Netherlands’
dividend yield. These data are taken from Global Financial Database, series SYNLDYAM.

Default Spread

Netherlands’ default spread is measured as the difference between “Netherlands Corporate Bond Yield”
and “Netherlands 10-year Government Bond Yield”. Both series are from the Global Financial Database.
Yields on corporate bonds correspond to the series INNLDEW, while yields on 10-year government bonds
correspond to the series IGNLD10D.

Short Rate

Netherlands’ short rate is measured using the “Netherlands 3-month Treasury Bill Yield” series. Data
are taken from the Global Financial Database, series ITNLD3D.

Scandinavia

Term Structure

The Scandinavian term structure is measured as the difference between “Sweden 10-year Government Bond
Yield” and “Sweden 3-month Treasury Bill Yield”. Both series are taken from the Global Financial Database.
Yields on 10-year government bonds correspond to the series IGSWE10D, while yields on 3-month Treasury
bills correspond to the series ITSWE3D.

Dividend Yield

We used the “Stockholm SE Dividend Yield” series as a proxy for the Scandinavian dividend yield. These
data are taken from Global Financial Database, series SYSWEYM.

Default Spread
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The Scandinavian default spread is measured as the difference between “Sweden Corporate Bond Yield”
and “Sweden 10-year Government Bond Yield ”. These series are from the Global Financial Database.
Yields on corporate bonds correspond to the series INSWEW, while yields on 10-year government bonds
correspond to the series IGSWE10D.

Short Rate

The Scandinavian short rate is measured using the “Sweden 3-month Treasury Bill Yield” series. Data
are taken from the Global Financial Database, series ITSWE3D.

Spain/Portugal

Term Structure

The Spain/Portugal term structure is measured as the difference between “Spain 10-year Government Bond
Yield ” and “Spain 3-month T-Bill Yield”. Both series are taken from the Global Financial Database. Yields
on 10-year government bonds correspond to the series IGESP10D, while yields on 3-month treasury bills
correspond to the series ITESP3M.

Dividend Yield

We used the “Madrid SE Dividend Yield” series as a proxy for the Spain/Portugal dividend yield. These
data are taken from the Global Financial Database, series SYESPYM.

Default Spread

The Spain/Portugal default spread is measured as the difference between “Spain Electric Utility Bond
Yield” and “Spain 10-year Government Bond Yield”. These series are from the Global Financial Database.
Yields on the proxy for corporate bonds correspond to the series INESPM, while yields on 10-year govern-
ment bonds correspond to the series IGESP10D.

Short Rate

The Spain/Portugal short rate is measured using the “Spain 3-month T-Bill Yield” series. Data are taken
from the Global Financial Database, series ITESP3M.

Switzerland

Term Structure

Switzerland’s term structure is computed as the difference between “Switzerland 10-year Government Bond”
and “Switzerland 3-month Secondary Market T-Bill Yield”. Both series are taken from the Global Finan-
cial Database. Yields on government bonds correspond to the series IGCHE10D starting in January 1991.

Prior to this date, we used the “Switzerland 20-Year Government Bond Yield” series, also from the Global
Financial Database. Yields on the proxy for 3-month Treasury bills correspond to the series ITCHE3D.
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Dividend Yield

Switzerland’s dividend yield is measured by the “Switzerland Dividend Yield” series, SYCHEYM, from
the Global Financial Database.

Default Spread

Switzerland’s default spread is measured as the difference between “Switzerland 7-10 year AAA Corpo-
rate Bond Yield” and “Switzerland 10-year Government Bond”. These series are from the Global Financial
Database. Yields on corporate bonds correspond to the series ZD3A7YD, while yields on 10-year government
bonds correspond to the series IGCHE10D.

Short Rate

Switzerland’s short rate is measured using the “Switzerland 3-month Secondary Market T-Bill Yield” series.
Data are taken from the Global Financial Database, series ITCHE3D.

UK

Term Structure

The UK term structure is measured as the difference between “United Kingdom 10-year Government Bond
Yield” and “UK 3-month Treasury Bill Yield”. Both series are taken from the Global Financial Database.
Yields on 10-year government bonds correspond to the series IGGBR10D, while yields on 3-month treasury
bills correspond to the series ITGBR3D.

Dividend Yield

We used the “UK FT-Actuaries Dividend Yield (w/GFD Extension)” series as a proxy for the UK divi-
dend yield. This data are taken from Global Financial Database, series DFTASD.

Default Spread

The UK default spread is measured as the difference between “Great Britain Corporate Bond Yield” and
“United Kingdom 10-year Government Bond Yield”. These series are from the Global Financial Database.
Yields on corporate bonds correspond to the series INGBRW, while yields on 10-year government bonds
correspond to the series IGGBR10D.

Short Rate

The UK short rate is measured using the “UK 3-month Treasury Bill Yield” series. Data are taken from the
Global Financial Database, series ITGBR3D.
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