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Abstract

This paper applies Bayesian variable selection methods from the statistics
literature to give guidance in the decision to include/omit factors in a global
(linear factor) stock return model. Once one has accounted for country and
sector, it is possible to see which style or styles best explains current asset
returns. The study suggests that global style is not an important component
of risk once country and sector have been accounted for.

1 Introduction

There is considerable literature on the choice of factors in explaining asset returns
at the global level, see Capaul, Rowley and Sharpe (1993), Arshanapalli, Coggin
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and Doukas (1998) and Fama and French (1998). Many models, however, have been
global tactical asset allocation (GTAA) models, concentrating on country wide, or
global, factors to try to explain the returns on equity indices. Some research has
concentrated on global or regional models at the individual stock level, we call such
models stock return models. Some literature, see Heston and Rouwenhorst (1995)
and Kuo and Satchell (1998), has concentrated on ranking different taxonomies in
explaining the variability of the data. The findings are that the factors that matter,
in declining order of importance, are country factors, followed by sector factors,
followed by style factors.

The purpose of this paper is to use Bayesian variable selection methods to fur-
ther explore this question. This methodology gives a posterior probability that a
particular style variable should be included, conditional on the sample data. In the
particular case of the linear factor model, where residual errors are uncorrelated by
assumption, this procedure simplifies to a closed form expression. It is found that
this technique seems ideal for the problem in hand; it allows updating of “priors”
recursively, so that style rotation can be taken into account; namely, the phenom-
enon that a particular style may have a risk-premium that changes through time.
The factor selection procedure is illustrated by considering a set of style factors for
the Morgan-Stanley Capital International (MSCI) universe of stocks.

2 Bayesian SUR Model for the Selection of Fac-
tors in Linear Factor Models'

Consider the following m regression equation system with 7" observations,
r'=X'3 +efori=1,2,..m (1)

where r’ is a (T x 1) vector of the T observations of the dependent variable, X" is
a (T x p’) matrix of independent variables, 3" is a (p’ x 1) vector of the regression
coefficients, and e° is the vector of errors for the T' observations of the ith regression.
If the above system is a seemingly unrelated regressions (SUR) model, it can be
assumed that the vector of the errors, €?, is distributed as

e~ N0,T o 1y)

where ¢ = (e, e%,....e")
estimated.

Introduce a new vector, v = (7{, 75, .-, 75:), whose element is a binary indicator

, and X is a positive definite (m x m) matrix to be

variable, 7% that is, 4% = 1if 3. # 0 and 4%, = 0if 3’ = 0, where n and i correspond
to the nth element of the ith regression. The interpretation of 7% = 1 is that it

1See Smith and Kohn (1998) for details of this section.



indicates if factor n is indeed in the model for the return of asset . Then equation
(1), conditioning on ~*, is after removing the redundant terms with 3, = 0,

=X 4 2)

Define ¢!, = iizl 7t then Xﬁ/i is a (T x ¢}) matrix and ,ny is a (¢, x 1) vector.
Therefore, by stacking the m linear regressions, the SUR model can be presented as

r=X,8,+¢ (3)
1
X71 O2 0
h ~r_ (a1 L2 m/ i _ 0 X‘/2 - 0 a2 1 2 m
wherer'= (r¥,r%, .. r™), X, = S By = (831,85, ., Bym
0o 0 - X

and € ~ N(0, X ® I). Note that 5&7 is a (mT x Y 1", ¢}) matrix and 'B'y is a vector
of Y1, ¢, elements.

As the above remarks indicate, the dependent variable, T, is asset returns and the
independent variables, X, are factors in asset pricing models. Assume that the set

of factors are the same across all equations, i.e., X = X! = X% =, ..., = X™. It can
also be assumed that the binary indicator variable vector, ¢, is the same across all
m regression systems, i.e, y =4 =~4* = .., =4"and ¢, = ¢ = ¢ =,...,= ¢'."

Assume also that ¥ is diagonal, i.e., € ~ N(0,0%) and cov(e’,e’) = 0 for i # j.
These assumptions, which are standard in linear factor models, simplify the above
SUR model to an ordinary least square (OLS) model in an univariate setting in the
sense that generalised least squares (GLS) estimation is numerically equal to OLS

estimation. Equation (3) can be rewritten as
r' =X, +¢€ Vi (4)

Now X, is a (T' x ¢,) matrix and ,Bf/ is a vector of g, elements.

The purpose of this study is to obtain the posterior probabilities of « for this
linear factor model. The posterior joint probability density function is, by Bayes’
law,

i o e pdf(r'IBL, of, y)pdf (B, 07, 7)
pdf( 77‘7¢77|r) = X pdf(ri) 7

o pdf (r'|BL, 07, y)pdf (B, 07, 7)

where oc represents “is proportional to”. The posterior joint density function,
pdf (B, 07,7|r"), in equation (5) needs the joint priors on the parameters, i.e.,

(5)

2The interpretation here is that, if v = (1,0,0, +.+,0)'; for example, then only factor one is
included in the model for all equations, i.e., for all i. If v* = (1,0,0,...,0)’, for example, then only
factor one is included in the model for for a given q.
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pdf(B.,0%,7). Note that

pdf (B, 07, ) = pdf (85|07, )pdf (o7 |v)pdf (7).

Therefore, equation (5) can be rewritten as

pdf (B85, o7, ~|r") o pdf (v'8, o7, ¥ )pdf (B |07, v)pdf (7 |v)pdf (7). (6)

A structure such as (5) and (6) is called a hierarchical Bayes model.

Now make the following assumptions for the hierachical Bayes model. Firstly,
the conditional pdf of r for given parameters, pdf (r|3,,X,), is assumed to have
the following normal distribution,

pdf(rﬂ,@i,,af,’y) ~ N(X'VIBZ UzIn)- (7)

RAR:

For the priors, the following assumptions are used; these are the same as used in
Smith and Kohn (1998).

1) In the following analysis, two different priors for pdf (,ny|a?,'7) are considered;
the first prior is

pdf (8,17, ) ~ N (0, corf (X, X)) (8)
which is the same as that used in Smith and Kohn (1996), where they allow

¢ to take values in the range 10 < ¢ < 1000. The second prior is, by setting
pdf (8|07, ) o pdf (v'| B, o7, 4)"/" as in O’Hagan (1995), so that

pdf (B]o?, ) ~ N((X,X,) " Xir', T} (X, X,) ), (9)

where T' is the number of observations. The maximum likelihood estimator of
B, is (XLIXA,)leLIrZ and its variance is Jf(X’vX.,)fl. The variances of these
two priors are larger than that of the likelihood estimator because ¢ and T’

are larger than 1 and thus the prior is less informative about ,ny than the
likelihood.

2) The prior for 7 is the commonly used noninformative prior discussed in Geisser
(1965). Under the assumption that the prior for o2 is taken as independent of
v, that is, pdf (o7|y) =pdf (c7), then

pf (07) o —. (10)

2

3) Finally, assume that pdf(v) are independent of one another and set

pdf (v, =1) =1/2 Vn. (11)



The above assumptions on priors imply that
pdf (B, B 2,~) =pdf (8,2, v)pdf (B5|Z,7), i # j, (12)

where ,Bf/ and ,BZ/ are elements in the vector B‘r (see equation (3)) so that equation

(12) demonstrates that the elements of B'y are conditionally independent. It also
follows from the above that for any two asset returns vectors, r’ and r/,

pdf (v, v B, 2, ) =pdf (r'| B, =, ~)pdf (|8, =, ), i # j. (13)

The task is now to compute the posterior probability of -+, that is, pdf(vy|r").
The posterior probability of v is obtained by integrating the posterior joint density
function pdf (83,07, |r") with respect to 8., and o?,

pifrle) = [ [ (8241 do? (1)
o} v B
Substituting equation (6) into equation (14), produces
o) () [ [ paf(e'18, .y (8o ) () B (1)

Firstly, consider the first prior for pdf (,ny|a?,7) as in equation (8). Note that
pdf (r'| Bf/, 02,) is the conventional likelihood function as in (7) and the prior pdf’s
for pdf (,ny|a?,'7) and pdf(c?|vy) are given in equations (8) and (10), respectively.
The pdf’s allow use of the result of equation (2.3) of Smith and Kohn (1996);

pdf(r'ly) o / 2 /B pdf (18, o, y)pdf (8,10, v)pdf (o 1y)dB, dor? - (16)
= (14 /28 (y) "

where c is a fixed positive constant and S(y) = r”(Iy — $5 X, (X, X)X )r'. If
it is assumed that p(vy, = 1) = m, for n =1, ..., ¢,, then for v* a vector of particular

values,
Ay

p(y) =py=~") = [ [(m)" (1 = m)' (17)

n=1
In the m regression equation system with the same independent variables and a
diagonal variance-covariance matrix as in equation (3), the posterior probability of

~ is

piylr) = ——=— (18)



On the other hand,
pe) = [ plelpr)dy (19

= > s ]+ ) 228 (y) "

Y€ES i=1

Therefore, with equations (18) and (19),

p(Y*) H;Zl(l + c)’qv*/QSi(»y*)*T/Z
Z’yes p(Y) [Te (14 ¢)0/25(~) 172

where S is the set of all possible 4's. Note that if m, = %, n = 1,..,q,, then
p(y =~*) = (3)%. In this case, p(v) and p(¥*) cancel out and the formula simplifies
to

p(y=7"r) =

(06

[Ty (1+ o) %Sty 7
Z'yes [TZ (1 + C)iq%/QSi (v) T/
Secondly, if it is assumed that pdf (8% |02, v) ~ N((X.,X,) ' X.r’, To?(X,X,) ™),

then the result is as before, except that instead of (14 ¢)~%/2, (1 +T) /2 is used.
This may be better as the auxiliary constant ¢ need not be specified.

(21)

ply="") =

3 Empirical Tests

3.1 Equity Returns

The Morgan Stanley Capital International (MSCI) universe is used as the data set.
Firstly, the 1523 equities available in the MSCI universe are taken and then equities
selected which are available over the sample period, that is, from October 1988
to September 1998. The number of equities available during the period is 1154.
Therefore, a total number of 120 monthly returns from October 1988 to September



1998 is used for each equity. Using the notation of the previous section, m = 1154
and T = 120.

The MSCI universe has information on countries (20 countries) and sectors (9
sectors) for each equity. The strategy is to take out the country and sector effects
prior to analysing style. However, in many cases, weights on sector - country grids
are very small and there are very large differences in the weights. In addition, a
large number of countries and sectors (20 x 9 grids) can make the calculation more
complicated without giving meaningful results. In this study, the number of sectors
and countries is reduced by pooling. Twenty countries are pooled into 9 geograph-
ical groups as follows: Canada, France, Germany, Japan, UK, US, Other Europe
(Belgium, Denmark, Finland, Ireland, Italy, Netherlands, Norway, Spain, Sweden,
and Swizerland), Australasia (Australia and New Zealand), and Asia (Hong Kong,
Malaysia, and Singapore). Sectors are also re-grouped as Basic Industries, Capital
Goods, Consumer Goods, Energy, Financials, and Others (Resources, Transport,
Utilities and Other sectors). These produce 6 new sectors. With these pooling
procedures, there are 54 (9 x 6) country-sector grids.

Firstly, cross-sectional weights on each equity at time ¢ are calculated as follows

Sklit

2ty

wk7lvi7t = Nkl

Zizl Sk,l,i,t

where k and [ represent the kth country and the Ith sector, respectively, N¥ is the
number of equities in the (k — [)th country-sector grid, and sy, represents market
value (in US dollar terms) of equity 7 at time t. Note that Zf\g Wit = 1 for
all country-sector grids. Then, the value weighted excess return of an equity that

belongs to the kth country and I[th sector at time ¢, Ry, is

Nkl

Rk,l,i,t =Tklit — E W, 1,,tTk,15,t-
i=1

Note that for the case of the equally weighted excess return of an equity that belongs
to kth country and [th sector at time ¢, the study uses wy;;: = ﬁ

Table 1 reports some basic information on the equities used in this study. Note
that the returns are averaged over the sample period, i.e., Zthl Ti1e Panel A of
table 1 shows that there are 295 Japanese equities which is 25.6% of all equities
by number. However, they cover 42.5% in value, see panel B. There are 265 US
equities, whose value is 25.3%. Therefore, the data include more Japanese equities,
that are also large in value on average. Note that equities of the other countries
are relatively small. Panel B shows that Japanese equities in the finance sector are
more than twice as large as the US equities in the same sector. Also note that the
Japanese Capital Goods sector is the largest sector in both number and value.

Panel C shows equally weighted and value weighted returns on a country/sector
grid. The weighted average returns of Japanese equities are very small, i.e., 0.1%
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a month, mainly due to the sluggish Japanese economy during the sample period.
Also, note that the equities of Canada and Australasia have relatively low returns.
All the other countries’ weighted average returns are around 1.3 to 1.6% a month.
Panel D shows a similar pattern in equally weighted returns; equally weighted re-
turns on Japanese equities are negative, -0.03% a month, while those of other coun-
tries are broadly similar, i.e., 0.7 to 1.4% a month.

The number and value of equities in Capital Goods and Consumer Goods are
large, more than half of the number and value of total equities. During the sample
period, the Consumer Goods sector showed the highest weighted return, 1.24% a
month (see panel C). The Basic Industries weighted return was -0.02%. However,
the difference between sectors is relatively smaller than that between countries.

There is a big difference in both the number and value of equities among countries
and sectors. For example, the value of the Capital Goods sector is more than ten
times larger than that of the basic indutries sector. A similar phenomenon can be
found in country portfolios. This is the main reason why value weighted returns
are used in this study. However, the Bayesian variable selection method described
has been applied in the previous section to both equally weighted returns and value
weighted returns for comparison purposes.

3.2 Factor Mimicking Portfolios (FMPs)

In linear factor models, one needs either the factors themselves, or their equilibrium
risk premiums or a portfolio that mimics one or the other. Since the true factors are
typically unobservable, only the last of these three cases is discussed. The decision
to concentrate on building models using factor mimicking portfolios as regressors
is in line with the more sophisticated practitioner models that are based on these
procedures.

For the purposes of this paper, a factor-mimicking portfolio is a portfolio of assets
whose returns are designed to be highly correlated with the (unobservable) factor
values. Portfolios constructed from eigenvectors in principal component analysis are
examples of factor mimicking portfolios. Factor mimicking portfolios are a useful
and increasingly common tool in building linear factor models; they often take the
form of a hedge portfolio. Even in cases when the factor is directly observable or pre-
specified, it is often convenient to use factor mimicking portfolios. For example, if a
particular factor does not correspond to a set of traded positions, it may be hard to
argue that a pricing theory applies to it, although (by construction) it would apply
to a factor mimicking portfolio. For a more detailed discussion on the general theory
of factor mimicking portfolios, see Huberman et al. (1987).

The returns to the factor-mimicking portfolios mimic the factor values in a certain
sense. The relationship between the factor values and the corresponding factor
premiums arises from theories such as Arbitrage Pricing Theory, which essentially
links, in a no-arbitrage world, the exposure of the stocks to the factors, and the risk



premiums associated with the factors to the overall risk premium of the asset.
Suppose stock returns r;; can be modelled as

m
Tit = Q-+ Z ﬂi,fqﬁf,t + €t
f=1

where (3, ; is some measure of the exposure of stock i to factor f, ¢, is some measure
of the value of factor f at time ¢, and ¢;, is noise. For each factor f, the universe is
ranked by an attribute of f. For instance, f might be the Return on Equity factor
and the universe of stocks would be ranked by their Return on Equity attribute data.
For the attributes used in this study, see the Appendix. Then an equally weighted
portfolio is formed that is long the top n-tile ranked by the f attribute, and short the
bottom n-tile, ranked by the f attribute. The resulting hedge portfolio is the factor
mimicking portfolio of factor f. The order of the n-tile should typically be small.
Thus, the use of quartiles (n = 4) or thirds (n = 3) is probably more appropriate
than the use of, for example, deciles (n = 10), because of the greater diversification
produced. In this particular model thirds have been used.

Important issues arise as to whether it is sensible to rank stocks by accounting
attribute across countries and accounting regime. Initially, accounting regime differ-
ences are ignored; however, the second approach is to normalise the accounting data
by country so that each “country” has an attribute with mean zero and variance
one.

The above procedure can be seen as a natural way to make the factor mimicking
portfolios approximately uncorrelated. If the true factors are uncorrelated, then
sorting by the attributes and constructing long and short positions relative to factor
1, say, should produce a portfolio with little to no systematic exposure to factor
2. Actually, the attributes themselves may be strongly correlated and, as a conse-
quence, fully uncorrelated portfolios cannot be expected. However, it is considered
that this procedure is preferable to using factor analysis or principal components,
since then one usually loses any understanding of what the factors signify.

The same data is used as was used in the previous subsection; 1523 equities in the
MSCIT universe from October 1988 to September 1998. First, the values of attributes
for each equity as defined in the Appendix are calculated. The four styles used in
this study are value (VL), growth (GR), total debt/book value ratio (DE), and size
(SZ). Then the equities are ranked to the values of attributes in descending order.
The four FMP values are returns of a portfolio which “longs” the top one-third and
“shorts” the bottom one-third of the ranked equities. The FMP calculated for the
four styles are FVL (value), FGR (growth), FDE (total debt/book value ratio), and
FSZ (size). Note that the returns of the FMPs are calculated each month. Thus,
the number of equities used for the calculation of FMPs changes over time (but
the maximum number is 1523), while the number of equities available used in the
previous subsection is fixed, i.e., 1154 throughout the sample period.



Table 2 reports some properties of the FMPs for two cases; 1) when accounting
regime differences are not considered (call the FMPs calculated in this way “non-
standardised FMP”, see panel A), and 2) when accounting regime differences are
considered (call the FMPs calculated in this way “standardised FMP”, panel B).
Note that F'SZ is not changed by the accounting difference since there is no account-
ing attribute to be used for the calculation of FSZ. However, for the other FMPs,
the two cases give different properties to the FMPs.

The standard errors of the non-standardised FVL and FGR are larger than those
of the standardised FMPs. In addition, note that the non-standardised FMPs tend
to have larger skewness and kurtosis. This is because the equities of a country
may have relatively very high (or low) values in a style if the country’s accounting
attributes are not considered. For example, equities in emerging markets tend to
be more geared than those in mature markets since there is more growth potential
in emerging markets. In this case, the FGR may be highly associated with Asian
equities, which usually show high growth ratios and thus are likely to belong to
the top third in growth. Therefore, non-standardised accounting information across
countries may systematically bias FMPs. This also explains why the correlation
coefficients of the non-standardised FMPs are higher than those of the standardised
FMPs, as can be seen in panels A2 and B2. By standardising accounting attributes,
one country’s dominance in the calculation of FMPs can be removed. This procedrue
is also consistent with the assumption that factors are uncorrelated in the standard
linear factor model. In the following subsection, both the non-standardised FMPs
and the standardised FMPs are used and the results compared.

3.3 Posterior Probability of

This section calculates the posterior probability of 4, that is, pdf(v|r) in equation
(21). Note that it uses a constant and the four FMPs as independent variables.
Therefore, the possible number of the combinations of independent variables is six-
teen. Some of the independent variable sets, except the constant, for example,
are “FVL”, “FGR”, “FVL+FGR”, “FGR+FDE+FSZ”, or “NONE”, see table 3.
Therefore, the posterior probability of 7 is a (16 x 1) vector, i.e., v* takes 16 values.

During the calculation with equation (21), the authors faced numerical difficulties
in obtaining a sensible number for the posterior probability of «. This is because
the product of small posterior probabilities (the number is 1154) in each equity
becomes very close to zero, while the product of large posterior probabilities in each
equity becomes very large. Attempts were made to scale the values in sensible ways,
but typically, the posterior probability of “NONE” becomes one and all the other
posterior probability turn out to be zero. Accordingly, the problem was respecified
by letting 4 be the (16 x 1) vector of specifications for asset ¢. Thus the calculations
are carrued out for each equity rather than for all equities. Thus, the posterior
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probability vector for equity i, v¢, is

' ‘ — @ /2 Qi (A x\=T/2
Py =) = et D) (22)
> res(L+ 0) B2Si (1) 172
where all notation is the same as in equation (22). The numbers shown in tables 3,
4, and 5 are the averaged posterior probabilities of countries, sectors, and country-
sector grids. Such a procedure helps circumvent the numeric problems associated
with a system =, as opposed to the equity-specific 4*’s that were calculated.

First, the results of the non-standardised FMPs are reported and then the results
of the standardised FMPs. The results on the equally weighted returns follow next.
Table 3 reports the results of the non-standardised FMPs. For the non-standardised
FMPs evidence was not found of global style effects for all countries and sectors; see
panels A and B of table 3. Panel A shows that styles cannot explain countries since
“NONE” has the highest posterior probability for all 9 countries. Indeed it is usually
at least four times as high as the next highest probability. Panel B reports similar
results. This suggests that the methodology effectively removes the country/sector
effects.

Moving down a level to the individual country/sector combinations in panel C of
table 3, there seems to be weak evidence of individual combinations being sensitive
to style; some configurations are listed. The financial sectors in Germany may be
explained by a style, that is, growth. Two sectors are explained in Japan by growth
and the combination of growth and debt. In Asian Countries, two sectors (Basic
Industries and Energy) are explained by value and growth, respectively. On the
other hand, Canada, France, UK, US, Other European Countries, and Australasia
are unaffected by any style variable in any sector.

Summarising the results, this study did not find strong evidence of the role of
style, but the possibility cannot be ignored that some results may come from global
accounting differences, especially for Asian definitions of book value and debt.

The posterior probabilities are recalculated using standardised FMP’s to allow
for the different accounting regimes across countries. Table 4 shows that global
style effects are not found in all countries and sectors; see panels A and B of table 4.
All posterior probabilities are similar to those reported in panels A and B of table
3. Panel C of table 4 also suggests that the standardised FMPs only have limited
explanatory power in the individual country/sector combinations.

The selection of FMPs and their posterior probabilities in the individual coun-
try /sector combinations are different from those reported in table 3. For example,
growth explains Japanese equities better than the other combination of FMPs with
non-standardised FMPs. However, with standardised FMPs, size is the appropriate
style for Japanese equities. Similar differences can be found in other countries.

The calculations are reworked by computing excess return, with respect to equally,
rather than capital, weighted averages. This should reduce the importance of Japan
relative to the rest as we have already seen that, globally, firm size is larger in Japan
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than for the rest of the world. These results are presented in table 5. These are not
discussed at length, except to note that the results are very similar to those in table
4; there is little evidence for the importance of global styles.

We conclude that global style is not a risk factor in explaining global stock
returns.

3.4 Time-varying Properties of Posterior Probability of ~

Tables 3 to 5 report the posterior probabilities of 4 for each country/sector grid
over the entire sample period, i.e., October 1988 to September 1998. The selections
of FMPs are assumed to be time-invariant in those tables. As in most economic
and financial variables, we do not exclude time-varying properties of the posterior
probabilities of . In this subsection, posterior probabilities are calculated using
rolling windows and the time-varying properties of the posterior probabilities are
investigated.

The study uses 60 monthly equity returns and FMP returns to calculate the
posterior probabilities. The first sample period covers October 1988 to September
1993. The second sample period covers November 1988 to October 1993, and so on.
Standardised value-weighted returns are used so that the results in this subsection
can be compared with those in table 4, which is obtained with the entire sample.
Thus the constant < can be compared with time-varying -,.

In the first sample period, prior probabilities of v were set to one-half, but from
the second sample period the previous period’s posterior probabilities were used as
prior probabilities for the calculation of current posterior probabilities. Therefore,
the posterior probabilities are calculated using the following equation;

P(Yi = Y Irioy) (1 + ¢) B 2S](y7) 172

> s P ) (15 ) 7P5(7) 77
where Sj(v) = r{/(Ir — £ X 4(X},, Xiy) ' X1}, ¢=60, T=60, and r} and X,
are vectors of 60 monthly returns of equity ¢ and the selected combinations of FMPs
up to time t, respectively. With the total number of 120 monthly observations, 61
posterior probabilities were calculated for each equity.

A problem in using the previous period’s posterior probabilities as prior prob-
abilities occurs when any of the previous period’s posterior probabilities is zero or
close to zero. In this case, equation (23) shows that all current and future posterior
probability with the zero prior probability becomes zero. To avoid this, the prior
probability (previous posterior probability) was scaled as follows;

MIN(MAX (p(v;_1 = v*|ri_1),0.02),0.98)
[MIN(MAX (p(vi_, = ~*Iri_,),0.02),0.98)]

p(vi =~"r}) = (23)

%

prvi =) = >

Y€S

That is, prior probabilities were set to 2% when they were less than 2%, and to 98%
when they were larger than 98%, and then the prior probabilities were recalculated
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using equation (24). For example, when one previous posterior probability was 100%
and all the others (15 combinations of FMPs in this study) were 0%, the recalculated
prior probabilities were 76.56% and 1.56%, respectively.

Posterior probabilties were calculated for each of the 1154 equities in the sample,
although they are not reported. Figure 1 reports only one sector in each country.
Note that the posterior probabilities are averaged cross-sectionally across equities
and combinations of FMPs whose posterior probabilities are close to zero throughout
time were not reported.

The figure shows there are several combinations of FMPs which explain coun-
try/sector through time. Thus, even though posterior probabilities are changing
throughout time, the number of the combinations of FMPs themselves are less than
half of the original sixteen combinations. As already seen in the previous section,
“NONE” dominates all the other combinations of styles throughout time, except for
Japanese Capital Goods, where size and recent value perform well relative to other
country /sector grids.

In most cases the posterior probability of 'none’ starts around 40% and then
becomes larger as time passes. This is because the first posterior probabilities are
calculated by setting all prior probilities to one-half, but the other posterior prob-
abilities after the first ones are obtained by using the previous period’s posterior
probabilities as prior probabilities.

Note that Capital Goods for Germany, Japan, and UK are not explained with
the same combinations of FMPs. When “NONE” is excluded, Japanese Capital
Goods are explained by size, among others, but UK Capital Goods are explained by
growth. Although the other country/sector grids are not reported, it is found that
growth and size perform well, except for “NONE” in UK and Japan, respectively.
The selection of FMPs does depend on countries, even though equities are in the
same sector.

One property which is represented in figure 1 is that the posterior probabilities
are time-varying rather than constant throughout time, but they do not show any
dramatic changes to time.

4 Conclusions

In this paper Bayesian variable selection methods have been used to identify style in
a global linear factor model. It was found that equities are not well explained by any
combination of styles. These results suggest that global style is not an appropriate
choice of factor for modelling risk.

If styles cannot explain risk, they may still be useful in forecasting returns, i.e.,
in stock selection. The view has been expressed that styles may reflect anomolous
behaviour and may result from the irrational behaviour of the investor. The results
of this study are not in conflict with this view.
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Appendix Definitions of Style Variables

_ Dividend(t)
DF = Share Price(t)

__ Earnings Per Share(t)
EFR = Share Price(t)

__ Net Sales Per Share(t)
SB; = Share Price(t)

__ Book Value Per Share(t)
BP = Share Price(t)

__ Cash Flow Per Share(t)
Cpt o Share Price(t)
RE, — Earnings Per Share(t)

U ™ Book Value Per Share(t—12)

EG, = log BBook Value Per Share(t) )

ook Value Per Share(t—24)
VL S DPt—‘rEPt—i-SPt-i-BPt-i-CPt
t

5
GRt — RE+EG,

2
DE, — Total Debt Per Share(t)
U ™ 'Book Value Per Share(t)

SZ; = log(Share Price(t) x Share Number(t))
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Table 1 Number of Equitiesand Weightson Countriesand Sectors

A. Number of Equities on Country-Sector Grids

. Basic Capital Consumer , . Country
Countries Industries Goods Goods Energy Financials Others Total
Canada 5 7 11 13 7 15 58
France 0 15 16 3 11 7 52
Germany 2 25 8 0 10 6 51
Japan 12 130 75 6 35 37 295
UK 0 42 27 3 19 7 98
us 10 76 71 14 40 54 265
Other European 9 62 40 4 3 32 180
Countries
Australasia 3 8 10 2 10 20 53
Asian Countries 3 22 19 2 28 28 102
Sector Tota 44 387 277 47 193 206 1,154
B. Weightson Country-Sector Grids Averaged over October 1988 - September 1998
. Basic Capital Consumer , . Country
Countries Industries Goods Goods Energy Financials Others Total
Canada 0.10% 0.42% 0.40% 0.44% 0.48% 0.56% 2.40%
France - 1.23% 0.72% 0.62% 0.64% 0.34% 3.55%
Germany 0.13% 1.16% 0.12% - 0.59% 0.32% 2.32%
Japan 1.86% 16.56% 6.94% 0.54% 10.78% 5.83% 42.51%
UK - 3.07% 3.98% 0.91% 1.90% 0.62% 10.49%
us 0.64% 6.52% 8.40% 2.12% 4.16% 3.48% 25.31%
Other European
Countries 0.13% 2.53% 1.80% 0.74% 1.73% 0.89% 7.80%
Australasia 0.19% 0.25% 0.36% 0.05% 0.64% 0.99% 2.48%
Asian Countries 0.03% 0.51% 0.30% 0.02% 1.26% 1.02% 3.14%
Sector Tota 3.07% 32.25% 23.02% 5.44% 22.17% 14.05%| 100.00%




C. Value Weighted Returns on Country-Sector Grids Averaged over October 1988 - September 1998

. Basic Capital Consumer . . Country

Countries Industries Gi% ds Goods Energy Financials Others Total
Canada 0.07 1.07 0.75 0.39 1.10 0.47 0.72
France - 1.12 1.69 1.98 1.19 1.43 1.43
Germany 1.01 1.32 1.00 - 1.38 1.62 1.34
Japan -0.52 0.32 0.42 -0.32 -0.23 -0.07 0.10
UK - 1.16 1.60 145 1.50 0.83 1.40
us 1.01 1.51 1.67 1.16 1.77 1.13 151

Other European

Countries 0.76 1.23 154 1.29 1.19 1.61 1.33
Australasia 0.08 0.40 0.90 0.88 0.99 0.79 0.77
Asian Countries 0.69 1.69 1.26 0.60 1.67 1.56 1.58
Sector Total -0.02 0.81 1.24 111 0.66 0.65 0.84

D. Equally Weighted Returns on Country-Sector Grids Averaged over October 1988 - September 1998

. Basic Capital Consumer . . Country

Countries Industries Gi% ds Goods Energy Financials Others Total
Canada -0.07 0.79 0.67 1.22 1.33 0.30 0.73
France - 1.11 1.40 1.68 0.84 1.10 1.17
Germany 0.91 0.91 0.81 - 1.30 1.29 1.01
Japan -0.41 0.11 0.03 -0.43 -0.23 -0.23 -0.03
UK - 0.73 1.32 0.77 1.19 1.14 1.01
us 0.60 1.38 1.59 0.87 1.82 0.99 1.37

Other European

Countries 0.60 1.01 112 1.13 1.02 1.10 1.03
Australasia -0.03 0.68 0.77 0.95 0.85 0.78 0.74
Asian Countries 0.73 1.39 0.70 0.40 1.14 1.04 1.06
Sector Total 0.23 0.76 0.91 0.85 1.00 0.74 0.82

Notes: Other European Countries include Belgium, Denmark, Finland, Ireland, Italy, Netherlands, Norway, Spain,
Sweden, and Switzerland. Australiaincludes New Zealand. Asian Countries include Hong Kong,
Malaysia and Singapore. Othersin sector include Resources, Transport, Utilities and Other sectors.




Table2 Propertiesof Factor Mimicking Portfolios

A. Factor Mimicking Portfolios Non-Standar dised for Accounting Difference
between Countries

Al. First Four Moments of Factor Mimicking Portfolios

FVL FGR FDE FSz
Mean -1.7531 0.5459 -0.0511 -0.3827
Standard Error 3.2556 2.7048 1.6730 5.6489
Skewness -0.2733 -0.3728 0.2717 0.6669
Excess Kurtosis 4.6677 1.8442 1.0137 2.7503
A2. Correlation Matrix of Factor Mimicking Portfolios
FVL FGR FDE FSz
FVL 1.000
FGR 0.316 1.000
FDE 0.193 -0.118 1.000
FSZ -0.677 -0.703 0.094 1.000

B. Factor Mimicking Portfolios Standar dised for Accounting Difference

between Countries
B1. First Four Moments of Factor Mimicking Portfolios

FVL FGR FDE FSz
Mean -1.7583 0.1458 -0.1434 -0.3827
Standard Error 1.4566 1.1220 1.7095 5.6489
Skewness -0.9160 -0.0168 -0.1586 0.6669
Excess Kurtosis 1.6765 0.3800 1.1309 2.7503
B2. Correlation Matrix of Factor Mimicking Portfolios
FVL FGR FDE FSz
FVL 1.000
FGR -0.201 1.000
FDE 0.081 0.126 1.000
FSZ -0.065 -0.139 -0.204 1.000




Table 3 Posterior Probabilities of 16 Combinations of FMPsfor Country - Sector Grids
Value Weighted Returns and Non-Standar dised for Different Accounting Regimes of Different Countries

A. Posterior Probabilities of 16 Combinations of FMPs Averaged over Countries

FVL, FVL, FVL, FGR, FGR, FDE, FVL,FGR, FVL FGR, FVL, FDE, FGR FDE, FVL,FGR,
Country VL FGRFDE P2 o FDE FSZ FDE FSZ FSZ  FDE FSz FSz FZ  FDEFSz \one
Canada 009 011 008 007 004 001 002 002 005 001 0.01 0.05 0.00 0.01 001 043
France 008 009 009 009 001 001 001 001 003 001 0.00 0.01 0.00 0.00 000 053
Germany 008 015 006 007 004 001 001 002 004 001 0.00 0.01 0.00 0.01 000 049
Japan 007 015 009 010 005 003 004 008 005 004 0.02 0.01 0.01 0.02 001 024
UK 012 009 010 007 002 003 002 003 003 002 0.01 0.00 0.01 0.01 000 045
us 010 009 010 011 002 002 002 003 003 003 0.01 0.01 0.01 0.01 000 041
Other European Countries 010 009 008 010 002 002 002 002 004 002 0.00 0.01 0.01 0.01 000 047
Australasia 011 009 009 008 002 002 002 002 003 001 0.01 0.01 0.00 0.01 000 048
Asian Countries 010 009 008 010 002 002 003 002 008 002 0.00 0.06 0.01 0.01 002 035

B. Posterior Probabilities of 16 Combinations of FM Ps Averaged over Sectors

FVL, FVL, FVL, FGR FGR, FDE, FVL,FGR, FVL FGR, FVL FDE, FGR FDE, FVL,FGR,
Sector VL FGRFDE  FSZ R DE FSz FDE FSZ  FSZ FDE FSz FSz FSz FDE, Fsz  ome
Basic Industries 010 012 007 008 002 002 002 002 004 003 0.00 0.01 0.00 0.01 000 045
Capital Goods 008 010 009 009 003 003 002 004 005 002 0.01 0.02 0.01 0.01 000 039
Consumer Goods 010 010 010 009 002 002 002 003 002 002 0.01 0.01 0.01 0.01 000 044
Energy 007 008 011 009 002 001 001 002 003 002 0.00 0.01 0.00 0.00 000 052
Financials 008 014 007 009 003 002 002 003 006 002 0.01 0.02 0.01 0.01 001 037
Others 011 009 007 008 003 002 003 002 005 002 0.01 0.05 0.01 0.01 002 038




C. Posterior Probabilities of 16 Combinations of FMPsfor Country - Sector Grids

FVL,

FVL,

FVL,

FGR,

FGR,

FDE, FVL,FGR, FVL,FGR, FVL, FDE, FGR, FDE, FVL, FGR,

Country Sector VL FGR FDE P on' FDE FSZ FDE FSZ  FSZ  FDE FSz FSz FSz FDE Fsz o€
Canada | BascIndustries | 011 008 007 008 00L 00l 001 00l 001 001 0.00 0.00 0.00 0.00 000 059
Capit Goods | 006 014 005 004 012 001 002 002 012 001 0.02 0.02 0.01 0.02 000 035
Consumer Goods| 0.07 010 013 008 002 002 002 003 001 002 0.00 0.00 0.00 0.00 000 050
Energy 007 013 011 008 003 001 002 002 006 001 0.00 0.01 0.00 0.01 000 042
Financials 010 015 005 009 003 001 003 002 005 001 0.00 0.01 0.00 0.01 000 043
Others 010 004 008 006 001 002 003 002 005 002 0.00 0.23 0.01 0.02 005 025

France Basic Industries . . . . . . . . . . . . . . . .
Capit Goods | 006 008 013 011 001 002 002 002 008 002 0.00 0.02 0.00 0.01 000 042
Consumer Goods| 0.11 008 011 008 002 002 002 001 001 002 0.00 0.00 0.00 0.00 000 053
Energy 007 006 008 007 001 001l 00l 00l 001 001 0.00 0.00 0.00 0.00 000 066
Financials 007 018 005 010 003 001 002 002 006 001 0.00 0.01 0.00 0.01 000 044
Others 011 006 008 008 001 002 001 00l 001 001 0.00 0.00 0.00 0.00 000 058
Germany | BascIndustries | 0.06 010 006 006 00l 001 001 00l 004 001 0.00 0.01 0.00 0.00 000 062
Capit Goods | 008 013 007 010 002 001 001 003 003 001 0.00 0.01 0.00 0.00 000 048
Consumer Goods| 0.13 010 008 007 002 002 002 002 002 001 0.00 0.00 0.00 0.00 000 051

Energy . . . . . . . . . . . . . . . .
Financials 005 025 004 007 004 001l 00l 004 007 001 0.00 0.01 0.00 0.01 000 038
Others 008 016 005 004 009 001 001 002 005 000 0.01 0.01 0.00 0.01 000 045
Japan | Basicindustries | 0.06 017 008 016 002 00l 005 003 003 008 0.00 0.01 0.01 0.01 000 027
Capita Goods | 005 015 008 007 005 004 002 017 005 005 0.05 0.01 0.01 0.05 001 015
Consumer Goods| 0.07 020 008 008 004 003 003 011 005 003 0.03 0.01 0.01 0.03 001 019
Energy 010 006 015 008 001 002 001 002 001 002 0.00 0.00 0.00 0.00 000 050
Financials 008 014 006 012 008 003 003 006 011 003 0.03 0.03 0.01 0.02 001 016
Others 006 017 007 009 007 002 007 007 006 003 0.02 0.03 0.04 0.02 001 019




UK Basic Industries . . . . . . . . . . . . . . . .
Capital Goods 0.09 006 016 007 002 007 002 004 001 o0.08 0.02 0.00 0.01 0.01 0.00 0.38
Consumer Goods| 0.11 0.07 010 0.07 002 0.02 003 0.02 001 0.02 0.00 0.00 0.01 0.00 0.00 0.51
Energy 0.06 007 009 006 001 001 001 o001 003 o001 0.00 0.00 0.00 0.00 0.00 0.64
Financials 0.07 018 0.07 007 002 001 001 003 007 o001 0.00 0.01 0.00 0.01 0.00 0.42
Others 027 005 009 007 004 004 004 003 001 002 0.01 0.01 0.01 0.00 0.00 0.31
us BasicIndustries | 011 011 010 009 002 003 002 005 001 0.02 0.01 0.00 0.00 0.01 0.00 0.43
Capital Goods 012 009 008 011 003 002 003 002 003 003 0.01 0.01 0.01 0.01 0.00 0.39
Consumer Goods| 0.10 0.09 009 010 002 0.02 002 0.01 003 0.02 0.00 0.01 0.01 0.00 0.00 0.47
Energy 0.04 008 016 013 001 002 002 002 002 o0.03 0.00 0.00 0.00 0.00 0.00 0.44
Financials 010 012 009 010 003 003 002 004 005 003 0.01 0.01 0.01 0.02 0.00 0.33
Others 010 007 008 011 002 002 002 002 005 003 0.00 0.04 0.01 0.01 0.02 0.40
Other BasicIndustries | 0.09 006 011 008 001 004 001 003 0.07 0.05 0.01 0.01 0.01 0.01 0.00 0.43
European Capital Goods 010 009 009 010 002 002 003 001 002 002 0.00 0.01 0.00 0.00 0.00 0.50
Countries | Consumer Goods| 0.11 011 008 010 0.02 002 0.02 002 0.02 0.02 0.00 0.01 0.00 0.00 0.00 0.46
Energy 012 008 005 012 004 002 002 001 006 o0.01 0.00 0.01 0.00 0.01 0.00 0.44
Financials 009 010 009 009 002 002 004 002 002 o001 0.00 0.01 0.02 0.00 0.00 0.48
Others 010 009 007 012 002 001 002 001 002 002 0.00 0.00 0.00 0.00 0.00 0.52
Australasia | BasicIndustries | 0.17 007 0.06 007 003 002 003 001 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.50
Capital Goods 010 010 007 008 002 001 001 o001 001 o001 0.00 0.00 0.00 0.00 0.00 0.56
Consumer Goods| 0.11 0.09 011 0.08 002 0.04 002 0.02 001 0.02 0.01 0.00 0.01 0.00 0.00 0.46
Energy 005 010 013 005 001 001 000 003 002 o001 0.00 0.00 0.00 0.01 0.00 0.56
Financials 010 007 009 013 003 002 003 002 004 0.02 0.02 0.01 0.01 0.01 0.00 0.40
Others 011 010 005 007 003 001 004 001 009 o001 0.00 0.05 0.00 0.01 0.01 0.40
Asian BasicIndustries | 008 025 004 004 004 001 001 0.03 0.07 0.00 0.00 0.06 0.00 0.01 0.01 0.34
Countries Capital Goods 008 005 005 017 001 002 004 o001 012 0.02 0.00 0.08 0.00 0.02 0.02 0.29
Consumer Goods| 008 005 011 016 001 004 004 001 004 0.04 0.00 0.03 0.01 0.01 0.00 0.36
Energy 024 005 005 006 002 002 003 000 001 o001 0.00 0.00 0.00 0.00 0.00 0.50
Financials 006 006 012 007 001 004 001 004 006 0.03 0.01 0.09 0.01 0.01 0.03 0.33
Others 006 006 009 009 001 002 003 002 014 002 0.00 0.09 0.01 0.02 0.06 0.29
Average 009 010 008 009 003 002 002 003 004 002 0.01 0.02 0.01 0.01 0.01 0.42

Notes: Bolded numbers represent the highest posterior probability in each country/sector grid or the posterior probability which islarger than or equal to 0.2.




Table 4 Posterior Probabilities of 16 Combinations of FMPsfor Country - Sector Grids
Value Weighted Returns and Standar dised for Different Accounting Regimes of Different Countries

A. Posterior Probabilities of 16 Combinations of FMPs Averaged over Countries

FVL, FVL, FVL, FGR, FGR, FDE, FVL,FGR, FVL,FGR, FVL, FDE, FGR, FDE, FVL, FGR,
Country FVL  FGRFDE P2 o rE Pz FDE FZ FSZ  FDE Fsz Fsz FSZ  FDE Fsz \One
Canada 012 011 008 008 003 002 002 004 002 001 0.01 0.01 0.00 0.01 000 043
France 014 010 007 008 003 002 003 00l 002 001 0.00 0.01 0.00 0.00 000 045
Germany 010 012 009 008 002 002 002 003 002 001 0.00 0.00 0.00 0.01 000 048
Japan 008 008 009 012 003 003 008 003 004 006 0.01 0.02 0.05 0.02 001 025
UK 011 012 010 007 003 003 003 002 003 001 0.01 0.01 0.01 0.00 000 041
us 013 009 008 011 003 003 004 002 003 003 0.01 0.01 0.01 0.01 000 039
Other European Countries 011 012 012 009 003 005 002 003 003 002 0.01 0.01 0.01 0.01 000 035
Australasia 013 009 007 009 003 002 002 00l 00l 001 0.00 0.00 0.00 0.00 000 050
Asian Countries 015 009 005 009 004 003 004 002 005 002 0.01 0.02 0.01 0.02 001 034

B. Posterior Probabilities of 16 Combinations of FM Ps Averaged over Sectors
FVL
FVL, FVL, FVL, FGR, FGR, FDE, FVL,FGR, FVL, FVL,FDE, FGR, '

Sector FVL FGRFDE P2 tor FDE FZ FDE FSZ FSZ  FDE  FGRFSZ FSZ  FDE FSZ FGF;'S';DE’ None
Basic Industries 012 008 008 010 002 002 003 00l 002 002 0.00 0.00 0.00 0.00 000 049
Capital Goods 012 009 009 009 003 003 004 002 004 003 0.01 0.01 0.02 0.02 001 036
Consumer Goods 012 009 009 009 003 003 003 002 003 002 0.01 0.01 0.01 0.01 000 041
Energy 008 011 010 006 002 003 00l 003 002 002 0.01 0.00 0.01 0.01 000 037
Financials 011 010 008 011 003 003 003 003 003 003 0.01 0.01 0.01 0.01 000 039
Others 013 012 007 009 004 002 004 002 003 002 0.01 0.02 0.01 0.01 001 036




C. Posterior Probabilities of 16 Combinations of FMPsfor Country - Sector Grids

FVL
FVL, FVL, FVL, FGR, FGR, FDE, FVL,FGR, FVL, FVL,FDE, FGR, '

Country Sector FVL FGR FDE P R FDE FSZ FDE FSZ FSZ  FDE  FGRFSZ FSZ  FDE FSZ FGF;'S';DE’ None
Canada | Bascindusries | 008 006 011 008 00l 002 00l 00l 00L 002 0.00 0.00 0.00 0.00 000 058
Capitd Goods | 023 006 005 006 003 004 002 00l 00l 001 0.01 0.00 0.00 0.00 000 047
Consumer Goods | 0.14 010 008 008 002 003 002 003 001 001 0.01 0.00 0.00 0.00 000 046
Energy 010 021 005 008 003 00l 002 005 004 001 0.01 0.01 0.00 0.01 000 038
Financials 006 010 016 006 002 003 00l 012 002 003 0.01 0.00 0.00 0.03 000 035
Others 010 013 004 009 010 001 004 00l 003 002 0.02 0.04 0.01 0.01 001 033

France Basic Industries . . . . . . . . . . . . . . . .
Capita Goods | 009 010 014 011 002 002 003 002 004 004 0.00 0.01 0.01 0.01 000 037
Consumer Goods | 0.10 012 007 007 004 002 003 002 002 001 0.01 0.01 0.01 0.00 000 048
Energy 020 006 006 006 003 003 002 00l 00l 001 0.00 0.00 0.00 0.00 000 051
Financials 014 011 005 011 002 002 003 00l 002 001 0.00 0.00 0.00 0.00 000 046
Others 019 010 005 007 003 002 003 00l 002 001 0.00 0.00 0.00 0.00 000 046
Germany | Bascindusiries | 0.08 008 006 007 00L 001 00L 00l 00l 001 0.00 0.00 0.00 0.00 000 067
Capita Goods | 008 010 009 011 002 002 002 005 002 002 0.01 0.00 0.01 0.02 000 044
Consumer Goods | 0.09 011 012 006 003 002 00l 002 002 001 0.00 0.01 0.00 0.00 000 048

Energy . . . . . . . . . . . . . . . .
Financials 009 012 006 012 002 00l 003 00l 003 001 0.00 0.00 0.00 0.00 000 048
Others 015 021 010 003 004 004 002 003 002 001 0.01 0.00 0.01 0.00 000 033
Japan | Basiclindusiries | 0.06 007 010 020 002 002 009 003 004 004 0.01 0.02 0.02 0.01 000 028
Capit Goods | 008 005 008 010 002 004 011 002 004 010 0.01 0.03 0.12 0.03 003 0.6
Consumer Goods | 0.06 008 008 013 002 003 008 002 004 006 0.01 0.03 0.04 0.03 001 026
Energy 005 014 011 007 004 002 00l 005 002 001 0.02 0.00 0.00 0.01 000 044
Financials 012 003 012 010 003 005 010 003 005 0.10 0.01 0.04 0.05 0.02 002 014
Others 011 010 006 011 004 002 011 003 004 006 0.01 0.03 0.04 0.02 001 021




UK Basic Industries . . . . . . . . . . . . . . . .
Capital Goods 015 016 006 006 006 004 003 002 004 002 0.01 0.02 0.01 0.01 0.00 0.31
Consumer Goods | 0.13 013 008 006 004 004 004 002 002 0.01 0.01 0.01 0.01 0.00 0.00 0.40
Energy 009 008 020 005 002 004 001 003 0.01 002 0.01 0.00 0.00 0.00 0.00 0.45
Financials 008 017 0.07 009 002 001 002 002 004 o001 0.00 0.01 0.00 0.01 0.00 0.44
Others 012 007 009 012 004 002 004 002 0.02 002 0.00 0.01 0.00 0.00 0.00 0.43
us Basic Industries 017 007 007 009 004 003 003 001 001 o001 0.01 0.01 0.00 0.00 0.00 0.43
Capital Goods 015 010 009 009 005 004 005 003 004 003 0.01 0.02 0.01 0.01 0.00 0.29
Consumer Goods | 0.18 007 008 009 003 003 004 002 0.02 0.02 0.01 0.01 0.01 0.01 0.00 0.39
Energy 006 012 009 012 003 001 002 002 0.03 004 0.00 0.01 0.01 0.01 0.00 0.44
Financials 010 009 009 015 002 003 004 002 0.02 003 0.01 0.01 0.01 0.00 0.00 0.39
Others 010 010 0.09 013 002 003 003 002 0.03 003 0.01 0.01 0.01 0.01 0.00 0.39
Other Basic Industries 010 012 011 012 002 002 002 002 004 o0.03 0.00 0.00 0.00 0.01 0.00 0.38
European Capital Goods 011 011 009 009 002 002 003 002 0.02 002 0.00 0.01 0.00 0.00 0.00 0.44
Countries | Consumer Goods | 0.15 010 012 009 003 003 003 003 002 0.02 0.01 0.00 0.01 0.00 0.00 0.36
Energy 005 016 021 004 003 015 0.02 007 0.03 005 0.02 0.01 0.03 0.02 0.00 0.11
Financials 012 009 008 009 005 004 003 002 0.02 o001 0.01 0.01 0.01 0.00 0.00 0.43
Others 010 013 010 010 0.02 003 002 003 004 002 0.01 0.01 0.01 0.01 0.00 0.39
Australasia | Basic Industries 021 008 005 007 002 002 002 001 001 o001 0.00 0.00 0.00 0.00 0.00 0.49
Capital Goods 007 007 012 009 001 001 001 002 0.01 002 0.00 0.00 0.00 0.00 0.00 0.56
Consumer Goods| 0.12 005 012 009 001 003 002 001 o001 0.02 0.00 0.00 0.00 0.00 0.00 0.50
Energy 007 014 006 006 002 001 001 001 001 o001 0.00 0.00 0.00 0.00 0.00 0.61
Financials 017 009 004 014 005 003 003 001 0.02 o001 0.01 0.01 0.00 0.00 0.00 0.38
Others 013 013 006 009 003 002 002 002 002 001 0.00 0.01 0.00 0.00 0.00 0.45
Asian Basic Industries 014 008 005 007 002 001 002 001 001 o001 0.00 0.00 0.00 0.00 0.00 0.58
Countries Capital Goods 011 010 004 011 004 002 007 003 011 o001 0.01 0.04 0.01 0.06 0.04 0.20
Consumer Goods| 0.08 008 007 014 003 001 003 002 006 0.05 0.01 0.01 0.01 0.03 0.01 0.36
Energy 037 003 004 002 011 009 004 001 0.00 0.00 0.04 0.01 0.01 0.00 0.00 0.21
Financials 008 012 0.07 012 002 001 002 003 005 002 0.01 0.01 0.01 0.01 0.00 0.42
Others 013 010 005 009 004 003 004 003 0.08 002 0.02 0.03 0.01 0.04 0.02 0.28
Average 012 010 009 009 003 003 003 002 003 002 0.01 0.01 0.01 0.01 0.00 0.40

Notes: Bolded numbers represent the highest posterior probability in each country/sector grid or the posterior probability which islarger than or equal to 0.2.




Table5 Posterior Probabilities of 16 Combinations of FMPsfor Country - Sector Grids
Equally Weighted Returns and Standardised for Different Accounting Regimes of Different Countries

A. Posterior Probabilities of 16 Combinations of FM Ps Averaged over Countries

FVL, FVL, FVL, FGR, FGR, FDE,  FVL, FVL, FVL,FDE, FGR, FVL,FGR,
Country FVL FGR FDE  FSZ R FDE FSz FDE FSZ FSZ FGR FDE FGR FSZ FSZ  FDE FSZ FDE Fsz \On®
Canada 011 011 009 008 003 002 002 004 003 002 0.01 0.01 0.00 0.01 000 042
France 017 010 007 008 003 003 003 00l 002 002 0.00 0.01 0.00 0.00 000 042
Germany 010 014 008 007 002 002 002 003 002 001 0.01 0.00 0.00 0.00 000 046
Japan 007 008 009 013 003 003 008 003 004 007 0.01 0.02 0.04 0.03 001 024
UK 010 013 008 008 003 002 002 002 002 001 0.01 0.01 0.01 0.00 000 046
us 012 009 008 012 003 003 003 002 003 003 0.01 0.01 0.01 0.01 000  0.39
Other European Countries 012 011 010 009 003 005 003 003 003 002 0.01 0.01 0.01 0.01 000 037
Austrdlasia 011 010 008 009 003 002 002 00l 002 001 0.00 0.00 0.00 0.00 000 051
Asian Countries 015 008 005 010 004 004 003 002 007 002 0.02 0.02 0.01 0.03 001 031
B. Posterior Probabilities of 16 Combinations of FM Ps Averaged over Sectors
FVL, FVL, FVL, FGR, FGR, FDE,  FVL, FVL, FVL,FDE, FGR, FVL,FGR,
Sector FVL - FGRFDE P& op DE FSZ FDE FSZ FSZ FGR FDE FGR FSZ FSZ FDEFSZ FDE FSz One
Basic Industries 012 008 007 010 002 002 003 002 002 002 0.00 0.00 0.01 0.00 000 048
Capital Goods 010 009 009 009 003 003 003 003 003 003 0.01 0.01 0.01 0.02 001 039
Consumer Goods 011 009 009 010 003 002 003 002 003 003 0.01 0.01 0.01 0.01 000 041
Energy 016 012 008 006 005 005 002 003 002 001 0.02 0.01 0.01 0.01 000 036
Financials 010 011 008 012 003 003 004 003 003 003 0.01 0.01 0.01 0.01 000 038
Others 011 013 007 009 004 002 004 002 004 002 0.01 0.02 0.01 0.01 001 036




C. Posterior Probabilities of 16 Combinations of FM Psfor Country - Sector Grids

FVL, FVL, FVL, FGR, FGR, FDE, FVL, FVL, FVL,FDE, FGR, FVL,FGR,

Country Sector FVL  FGR FDE  FSZ on FDE Fsz FDE FSZ FSZ FGR FDE FGR FSZ FSZ FDE FSZ FDE Fsz \one
Canada | Basicindustries | 008 007 011 007 001 001 001 00l 001 001 0.00 0.00 0.00 0.00 000  0.60
Capital Goods 022 008 007 005 003 003 002 001 00l 001 0.00 0.00 0.00 0.00 000 045
Consumer Goods | 013 010 009 009 002 002 002 003 001 001 0.00 0.00 0.00 0.00 000 045
Energy 008 022 004 009 004 001l 002 005 005 001 0.01 0.01 0.00 0.01 000 035
Financials 005 006 017 008 001 003 001 012 001 003 0.01 0.00 0.01 0.03 000 038
Others 009 014 004 008 009 001 003 002 006 001 0.02 0.06 0.01 0.01 002 032

France Basic Industries . . . . . . . . . . . . . . . .
Capital Goods 010 009 014 010 003 002 002 002 002 003 0.00 0.01 0.01 0.01 000 0.39
Consumer Goods | 0.0 013 007 007 005 002 002 002 002 001 0.01 0.01 0.00 0.00 000 046
Energy 035 007 004 003 005 005 004 001 001 000 0.01 0.01 0.01 0.00 000 032
Financials 013 010 005 014 002 002 002 001 002 002 0.00 0.00 0.00 0.00 000 045
Others 017 012 005 007 003 002 002 001 002 001 0.00 0.00 0.00 0.00 000 045
Germany | Bascindusties | 008 008 006 007 00l 00L 001 00l 001L 001 0.00 0.00 0.00 0.00 000 067
Capital Goods 007 011 011 010 002 003 002 006 002 002 0.01 0.00 0.00 0.01 000 042
Consumer Goods | 0.0 014 009 007 003 002 001 002 002 001 0.00 0.00 0.00 0.00 000 048
Energy . . . . . . . . . . . . . . . .

Financials 009 016 005 010 002 001 002 002 003 001 0.00 0.01 0.00 0.00 000 046
Others 015 023 009 003 005 005 001 005 002 001 0.01 0.00 0.01 0.01 000 029
Japan BascIndustries | 0.06 007 008 020 002 00l 006 004 004 006 0.01 0.01 0.02 0.02 001 029
Capital Goods 006 004 010 014 001 004 008 002 004 013 0.01 0.02 0.07 0.03 002 019
Consumer Goods | 007 006 009 013 003 003 008 003 004 006 0.01 0.03 0.03 0.03 002 025
Energy 006 014 014 006 003 003 001 005 002 002 0.01 0.00 0.00 0.01 000 041
Financials 008 005 009 012 003 006 011 002 003 009 0.01 0.03 0.06 0.05 002 013
Others 011 012 005 009 004 002 012 002 005 006 0.01 0.03 0.06 0.03 001 018




UK Basic Industries . . . . . . . . . . . . . . . .
Capital Goods 0.12 0.14 0.06 0.07 0.03 0.02 0.03 0.03 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.42
Consumer Goods 0.13 0.10 0.09 0.07 0.04 0.03 0.02 0.02 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.45
Energy 0.08 0.13 0.12 0.05 0.03 0.03 0.01 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.48
Financials 0.08 0.17 0.07 0.10 0.02 0.01 0.02 0.02 0.03 0.01 0.00 0.00 0.00 0.00 0.00 0.45
Others 0.12 0.09 0.06 0.09 0.02 0.01 0.04 0.01 0.01 0.01 0.00 0.01 0.01 0.00 0.00 0.51
us Basic Industries 0.17 0.08 0.06 0.10 0.04 0.04 0.04 0.01 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.39
Capital Goods 0.11 0.11 0.10 0.10 0.04 0.02 0.03 0.03 0.03 0.02 0.01 0.01 0.01 0.01 0.00 0.37
Consumer Goods 0.18 0.08 0.08 0.09 0.03 0.03 0.04 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.00 0.39
Energy 0.06 0.10 0.08 0.15 0.02 0.01 0.02 0.02 0.03 0.04 0.01 0.01 0.01 0.01 0.00 0.43
Financials 0.10 0.09 0.09 0.15 0.02 0.03 0.04 0.02 0.02 0.03 0.01 0.01 0.01 0.00 0.00 0.38
Others 0.10 0.10 0.10 0.14 0.03 0.02 0.03 0.02 0.03 0.04 0.01 0.01 0.01 0.01 0.00 0.36
Other Basic Industries 0.11 0.11 0.11 0.14 0.02 0.02 0.02 0.03 0.04 0.03 0.00 0.01 0.00 0.01 0.00 0.35
European Capital Goods 0.11 0.11 0.08 0.10 0.03 0.02 0.03 0.02 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.44
Countries | Consumer Goods 0.16 0.09 0.12 0.09 0.02 0.03 0.03 0.02 0.01 0.02 0.00 0.00 0.01 0.00 0.00 0.39
Energy 0.13 0.12 0.10 0.04 0.04 0.16 0.03 0.07 0.06 0.01 0.04 0.01 0.02 0.01 0.00 0.16
Financials 0.11 0.09 0.08 0.09 0.06 0.04 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.42
Others 0.07 0.11 0.11 0.12 0.02 0.01 0.02 0.02 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.46
Australasia | Basic Industries 0.18 0.08 0.05 0.07 0.02 0.02 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.53
Capital Goods 0.07 0.07 0.12 0.08 0.01 0.02 0.01 0.02 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.56
Consumer Goods 0.08 0.06 0.13 0.11 0.01 0.02 0.01 0.02 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.53
Energy 0.07 0.15 0.06 0.05 0.02 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.60
Financials 0.13 0.11 0.04 0.14 0.06 0.03 0.03 0.01 0.03 0.01 0.01 0.01 0.00 0.00 0.00 0.38
Others 0.12 0.15 0.06 0.08 0.03 0.01 0.02 0.02 0.02 0.01 0.00 0.01 0.00 0.00 0.00 0.45
Asian Basic Industries 0.15 0.07 0.05 0.08 0.02 0.01 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.57
Countries Capital Goods 0.08 0.09 0.05 0.07 0.04 0.04 0.02 0.03 0.10 0.03 0.02 0.04 0.01 0.08 0.02 0.30
Consumer Goods 0.07 0.06 0.08 0.19 0.02 0.02 0.04 0.02 0.08 0.05 0.01 0.02 0.01 0.03 0.01 0.31
Energy 0.43 0.02 0.02 0.01 0.14 0.11 0.05 0.00 0.00 0.00 0.05 0.01 0.02 0.00 0.01 0.12
Financials 0.07 0.13 0.07 0.14 0.02 0.02 0.03 0.04 0.07 0.02 0.01 0.01 0.00 0.01 0.00 0.36
Others 0.09 0.11 0.05 0.14 0.03 0.02 0.04 0.04 0.14 0.03 0.01 0.03 0.01 0.05 0.01 0.19
Average 0.12 0.10 0.08 0.09 0.03 0.03 0.03 0.02 0.03 0.02 0.01 0.01 0.01 0.01 0.00 0.39

Notes: Bolded numbers represent the highest posterior probability in each country/sector grid or the posterior probability which islarger than or equal to 0.2.




Figurel Posterior Probability of FMPsin Some Country - Sector Grids
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Japan, Capital Goods
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