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1. Introduction.

This paper tests and confirms the existence of a puzzling phenomenon-
the prices of raw commodities have a persistent tendency to move together.
We find that this co-movement of prices applies to a broad set of
commodities that are largely unrelated, i.e., for which the cross-price
elasticities of demand and supply are close to zero. Furthermore, the co-
movement is well in excess of anything that can be explained by the common
- effects of inflation, or changes in aggregate demand, interes: rates, and
exchange rates.

Our test for excess co-movement is also a test of the standard
competitive model of commodity price formation with storage. An innovative
aspect of our test, and one that distinguishes it from, say, Eichenbaum’s
(1983, 1984) tests of finished goods inventory behavior under rational
expectations, is that we do not need data on inventory stocks. Our test
relies instead on the joint behavior of prices across a range of
commodities, and the fact that those prices should only move together in
response to common macroeconomic shocks.

This excess co-movement casts doubt on the standard competitive
commodity price model. A possible explanation for it is that commodity
price movements are to some extent the result of "herd” behavior in
financial markets. (By "herd"™ behavior we mean that traders are
alternatively bullish or .bearish on all commodities for no plausible
economic reason.) Indeed, our finding would be of little surprise to
brokers, traders, and others who deal regularly in the futures and cash
markets, many of whom have held the common belief that commodity prices tend
to move together. Analyses of futures and commodity markets issued by

brokerage firms, or that appear on the financial pages of newspapers and
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-3 .
over. Section 6 concludes by discussing some limitations of our analysis

and possible reasons for our findings.

orrelatj ¢} o dicy
We study monthly price changes for seven commodities: wheat, cotton,
copper, gold, crude oil, lumber, and cocoa. This is a broad spectrum of
commodities that are as unrelated as possible. For example, the

agricultural products we have chosen are grown in different climates and
have different |uses. None of the commodities are substitutes or
complements, none are co-produced, and none is used as a major input for the
production of another. Barring price movements due to common macroeconomic
factors, we would expect these prices to be uncorrelated.1

We use United States average monthly cash prices from 1960 cthrough
1985. Ideally, these data should correspond to a current price quotation
for immediate delivery of a homogeneous good. However, all commodities are
at least somewhat heterogenous, and delivery dates can vary. We have tried
to obtain price data that reflect as closely as possible what sellers are
charging at the time for current delivery of a well-specified commodity.
Specific price series and data sources are listed in Appendix B.

Table 1 shows a correlation matrix for the monthly changes in the
logarichms of these prices. Ten out of the 21 correlations exceed .1.
Gold shows strong correlations with copper, crude oil, lumber, and cocoa;
cotton is also correlated with copper, lumber, and wheat; and lumber is
correlated with copper and cocoa.

Are these correlations as a group statistically significant? To answer
this we can perform a likelihood ratio test of the hypothesis that the
correlation matrix is equal to the identity matrix. It is worth discussing

this test briefly because it is closely related to the tests we carry out in
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significant at the 1 percent level. Nonetheless, the significance level for
the quarterly and annual changes are lower than for the monthly ones. This
occurs because there are many fewer nonoverlapping yearly than monthly
observations.

A better measure >f the statistical significance of the quarterly and
yearly correlations is obtained by using all of the available data, i.e.,
using overlapping observations. sz statistics computed as above using all
overlapping observations give values of 194.9 for quarterly differences and
517.7 for annual differences. These statistics are not distributed as
x2(21) because the use of overlapping data introduces serial dependence. We
therefore computed, via Monte Carlo, 15,000 draws of our test statistics,
-2log), under the null hypothesis that the monthly price changes are i.i.d.
and uncorrelated across commodities. The highest volumes that we drew for
these statistics were 121.3 for quarterly price changes, and 504.1 for
yearly price changes. Thus these quarterly and annual correlations that we
observe are highly significant.

0f course these correlations might be due to common macroeconomic
factors, such as changes in current or expected future inflation or
aggregate demand. In addition, macroeconomic variables may explain more of
the price movements over longer horizons, which may account for the larger
correlations that we find for longer holding periods. We explore these
possibilities below.

e Explanato ower of Current and Past M economic Variables.

Commodity prices may have common movements because of changes in
macroeconomic variables that affect demands and/or supplies for broad sets
of commodities. These changes can affect prices in two ways. First,

macroeconomic variables may directly affect commodity demands and supplies.
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(so that ay . does not include the prices of other commodities), and if any
commodity specific variable that affects ay . does not affect ay e J 41

The evolution of inventory, I is given by the accounting identity:

it
Lie=liee1* Qe (3

’

Finally, under the a-sumption that risk-neutral inventory holders maximize
expected profits, the evolution of the price of commodity i is given by:

P Cs

r [EcPi e41 © “i,c - Pi,r_]/Pi.t ()

[

where r_ is the required rate of return, E_ is the expectation conditional

t
on all information available at time t, and Ci,c is the one-period holding
cost of the commodity, less the capitalized flow of its marginal convenience
yield over the period. i

The convenience yield is the flow of benefits that one obtains from
holding stocks, e.g., the resulting assurance of supply as needed, ease of
scheduling, etc. On the margin, this depends on the total quantity of
inventory held; the larger is Ii,C' the smaller is the benefit from holding
an extra unit of inventory. The convenience yield is also likely to depend
on macroeconomic variables.3 For example, an 1increase in the rate of
industrial production implies an increase in the rate of consumption of
industrial commodities, and therefore an increase in desired stocks. Ve

model ¢y, the logarithm of C as a linear function of Ii,t:

i, e’
ei,e =M, Tilie (5
where ny ¢ is a function of current and past values of x., the vector of
macroeconomic variables.
Eqn. (4) says that prices at t depend on expected future prices. Thus
current prices depend on expected future conditions in the industry, and as

we show in Appendix A, they are functions of current and expected future

values of x,.. We assume that forecasts of x, are based on current and past
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variables, and thgn is re-estimated with the current values and lags of ome
through six months.

Table 4 shows estimation results for equations that include x. and z.
current and lagged one month. Increases in inflation and the money supply
are associated with in-reases in the prices of.all the commodities, and the
interest rate with decreases. The effects of the other variables are more
mixed, but as Table 5 shows, each variable has a statistically significant
impact on commodity prices as a whole. That table presents likelihood ratio
tests for group exclusions of explanatory variables from all seven
commodity price equations. Column (1) applies to equations with one lag,
and column (2) to equations with six lags. Each statistic is twice the
difference of the log likelihood functions for the unrestricted and
restricted models, and is distributed as x2 with degrees of freedom equal to
the number of restrictions (14 and 49 respectively). With the exception of
stock returns in column (1) and industrial production in column (2), these
statistics are significant at the 1 percent level.

Denote by e_ the vector of residuals (cl e e €3 t)’, and let I be

t
the covariance matrix of :. I1f our model is complete, I should be diagonal.
We test whether 3 is indeed diagonal using the technique decribed in Section
2; the results are included in Table 5. The test statistic is significant
at the 1 percent level for both versions of the model. The data reject a
diagonal covariance matrix more strongly when we include six lags of the
explanatory variables. This might occur because in small samples the
addition of irrelevant explanatory variables automatically reduces the

A
variance of the €y's without necessarily reducing the covariances

commensurately.
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pover of commodity price co-movements tends to increase when we use
quarterly and annual data.5 In the case of cotton, for example, the
addition of other commodity price changes as explanatory variables accounts
for nearly half of the total variation in annual cotton price changes.
Table 6 thus shows that commodity price co-movements explains a substantial
fraction of the individual price movements.

We also examined the sensitivity of our results to the choice of sample
period, using monthly data and one lag of each explanatory variable.
Leaving out the period October 1973 through December 1974 (during which
commodity prices may have been broadly affected by OPEC, which may have
also affected macroeconomic variables), the statistic for the absence of
co-movements falls to 77.1. Extending the sample through October 1986
results in a statistic of 75.4, and shortening the sample so that it ends in
November 1584 gives 83.0.6 These statistics are all highly significant.7

After accounting for commodity price movements that are due to common
macroeconomic factors, price changes remain correlated across commodities.
We make a further attempt to account for this the next two sections.

4, A latent Varijable Mode].

In the previous section we tested whether correlations among commodity
prices can be attributed to the correlation of each price with observable
macroeconomic variables that are predictors of ‘future conditions in
commodity markets. This approach 1is subject to a serious limitation:
Individuals have more information about future x's than can be obtained from
any set of current and past x's and z’s which are directly observable. Thus
eqn. (6) is too restrictive. Some of the news about future macroeconomic
variables is of a qualitative nature which is difficult to include in the

kinds of regressions reported above. This qualitative information could in
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The latent variables we include are the expectation at t of the value

at t+l of y. Therefore, the vector of residuals w. in the equation

Byeep = Je + ¥ (12)
is uncorrelated with any information available at t. The system we
estimate then consists of (%), (11), and (12). The vector of latent

variables J has multi,.e causes, namely the z's, and multiple indicators,
namely the current prices and future y's.

Our procedure is closely related to the more traditional instrumental
variables method of estimating rational expectations models. Consistent
estimates of g; could also be obtained by using the current and lagged z's
as instruments for Ay.,; in a regression equation which is given by (11),
where J_ is replaced by A&y,  As in the instrumental variables approach,
we assume that certain variables (the z's) affect commodity prices only
through their effect on agents’ expectations of certain future variables.

Like our procedure, the instrumental variables approach gives
consistent estimates of g;» even when the instrument list is not exhaustive.
However, the residuals from an instrumental variables regression cannot be
used directly to test for excessive co-movement of commodity prices. These
residuals are constructed using the actual realized values of future
macroeconomic variables. Since the market forecast must by necessity differ
from these realized values, the residuals in all the equations will tend to
be correlated.

We estimate (9), (1l1) and (12) by maximum likelihood, under the
maintained assumption that the v’'s, w's and ¢'s are normally distributed.
The contemporanecus variance-covariance matrix for the v's as well as that
for the w’'s is left unrestricted. We assume that v’'s are uncorrelated with

¢'s and w’'s at all leads and lags, and that the same is true for the



‘¥ ?Tqel 3Jo
suoT3enba Surpucdseiioo ay3 Ul ueyl PepPNIOUl 3IB SITqETIEA JUIIBT Byl uaym

19yS1y yonm aIe S, Y 9yl Ieyl @3ou ‘auejzzodm] @Ie SI[qETIEA JUSIEB] JYI 3IBYI

4
995 0 ‘S3UaT0]JIe0d JuedolITuf(s AITeo}3ISTILIS U3lFo pur aal3Isod Ayyjezauald
aaRYy S3TqQeTIEA 3juale] Y3zoq ‘saofad Sutureydxe suoyssaafax ay3 ujg rsaotad
£31poumoo uteydxa disy se[qeEIIBA 3JUIIB] SY3 ‘SMOYsS ITqel SIYI SV
-safqelIeA nanEIIaq: Sututerdxa suorlenba ay3 jussaidexz summiod
om3 3se] ay3 a7Tym soo1ad L3Ipowmoo Sujuieidxs suoilenba ay3z suasaadsx
a7qel JO SumMTOD uaAas 3ISITI ¥yl -L12ar3zoadsaz I+3 pue 3 uaamiaq uolazonpoad
1e133snpul uj yamoiad pue ‘I+3 poraed pue 3 poyiad ussmlwq UuUOTIBRTIUT JO
s3seDa103] s,3@3Iem 8yl 2Jussaidax £y pue “L seyqeriEAa 3Jue3e] WYl '/ 9IQEL
ul pajuasaid axe ’Iapom 3]qeTIBA 2JU3IB] STY3I 3I0J SI[NS3I UOTIBWIIST
‘paes1033yd1eI3S S3523 OTIBI pooylTayIT Jutyem ‘(1) -uba
£q uaa1f uorzouny pPooYITI{IT 2Yy3 Jo anTea ay3a so93ndwoo TIYSIT ‘So3emIIS?

z939weaed Suipierf sepiseg *73YSTT Sulsn suop ST UOTIEMIIST

01
'and3no pue UOTIEBTIUT

6
3o1paxd o3 43171qe IT9y3s eIa AJuo saoyad A37rpommoo 2303FJe 2I9IEW HO03S
ays pue £1ddns Lasuomw ays 3ey3z Fuiumsse aIe am SNY] 'UOTIONPOIg [BIIISNPUT
Jo xapul ay3 Jo y3moxf Jo 23ex s,poriad 23IXau pue UOTIIBIIJUT S,porIad
31X8U JO S3SE2310J 3JUSIIND Yyl Juasaidel YoIym S2[QETIBA 3JUIIB] OMI 3IpNIoul
PUB ‘¢ UOI308§ JO Tepom UoIssaxTax ay3z U] SEB SI[QETIBA JWES Yl |SN ap

‘s,? @yl I0J XTIIPW IDUBTIBAOD snoaugzodmanuoo pe3oTI35alun ue YITa
19pom 8yl Surlemiasaal £q pa3ses uayl sy uollzdmmsse syl - saorad L37poumod
Ul uoT3ET2IIOO BYl JO T[IEB I0J 3JUNODOE SITQETIPA IJUsle] pue LIo3jeuedxa
o 3eys os Teuofelp ST S§,? IY3l I0J XJIJBW 2JDUBTIBAOD 3yl 23eya uoradmmsse

ay3 Japun Tapom Y3l IJJEBWIIS? 3ISITI @M °S,m PUB S,3 UIIMIAQ UOTIBTIIIOD

- BT -



. 15 -

After estimating the model with the constraint that the covariance
matrix of the e¢’s is diagonal, we reestimate it without that constraint.
Even this less constrained model now incorporates some constraints since we
still assume that the v's and w's are uncorrelated with the ¢'s and that the

z's affect prices onlv through the latent variables. We test these
secondary restrictions by constructing a likelihood ratio statistic which
compares our less contrained model with an unconstrained alternative. This
statistic is distributed as x2(25) when the restrictions are valid.ll We
obtain a value of 35.5, which is insignificant at the 5 percent level.
Having estimated both the restricted and less restricted models, we do
a likelihood ratio test on the restrictions implied by a diagonal covariance
matrix. The test ‘statistic is 49.7 This statistic, which measures the
extent to which the 21 restrictions on the off diagonal elements are
violated, is smaller than the value of 88.6 that we obtained in the OLS
case, but is still significant at the 1% level. Thus, even after including
latent variables there is still excess co-movement of commodity prices.
We estimated several variations of this basic model, including two
models with only one latent variable. The first has a latent variable for
the market forecast of future inflation, and the second has a latent
variable for the market forecast of growth in industrial production. The
statistics of the hypothesis of no excess co-movement, which again are
distribued as x2(21) under the null, are 48.2 and 57.0 for the first and
second models respectively. Thus, forecasted inflation has more to do with
joint movements of commodity prices than does forecasted production growth.
Also note that the evidence against the hypothesis of no excess co-

movement is slightly weaker when we include only the latent variable for

inflation than when we include both. This means that simply adding latent
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In any case, this would represent a rejection of the standard competitive
model of commodity price formation in the presence of storage.

There are alsc alternative explanations for the dependence of our
results on the length of the holding period. We have shown that as we
increase the interval over which price changes are measured from a month to
a quarter or a year, the amount of price movements which can be attributed
to macroeconomic variables rises while the amount of unexplained co-movement
rises as well.

One possible reason for this finding is that there 1is considerable
high-frequency mean-reverting noise in individual commodity prices. As a
result neither macroeconcmic variables mnor prices of other commoditiés
explain a large fraction of individual monthly price changes.

A second possibility is consistent with the view that we have excluded
relevant macroeconomic variables from our model. Suppose that changes in
macro variables affect commodity price slowly. For example, an unusual
monthly change in inflation might have to persist for some time before it
affects perceptions about the future. Such slow effects are consistent with
our finding that macro variables explain more of the movements in commodity
prices over longer holding periods. Then any excluded macro variable will
also explain more of the price movements for longer holding periods. This
means that its exclusion increases the unexplained co-movement as the
holding period is increased.

A third possibility is that common price movements are the result of
liquidity effects. The fall in the price of one commodity lowers the price
of others only because it impoverishes speculators who are long in several
commodities at once. These liquidity effects should be larger the larger is

the change in any single commodity’s price. The variance of price changes
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APPENDTX A
Here we derive egn. (7) from eqns. (2) through (6) and a linearization.
In particular we use a linearization of (4) analogous to that employed by
Campbell and Shiller (1986) to obtain a linear expression for the logarithm
of price. Ignoring commodity specific subscripts, eqn. (4) becomes:
l1+r

e+ €e = Rp = [Ppyy - Col/Pp = (P, 1/, )(Cpyy/C0) (Ce/By) - Co/Pe

where R, is the ex post return and e, can be thought of as the unexpected
return. The logaritnm of R. is approximated at the point where C. /P, equals

a constant h and C equals a constant s. Then

c+1/ct
log(R,) = s - h+ [(pc+l-pc-s)s - (e-pc-h)h]/(s-h)

where ¢ = logC and p = logP. Therefore, linearizing the log of (l+§.+¢.),

eqn. (4) can be approximated as:

I, = Ec5pc+1 - Pp - 2h + (1-6)c, (ALl)

where §=s/(s-h). Using (5), we now have:

E55p1’5+1 - Pi¢ - 2h + (1'5)[ni,c + 7111'5] -, =90 (A2)
To simplify notation, we now subsume variations in the discount rate r in
ni,t (so that noe corresponds to [ni'c-rc/(l-G)]).

To complete the model we also require a transversality condition:

: (T-t)
im § Ecli,r =0

Combining (2), (3), and (A2) gives a difference equation for Ii -

(1+6+b;v:) 1 1 1
. e——————— - - - - J—
Eeli esl Z T e+ li,e-1 = 31,641 * §31,c ~ 3PiMi,c (A

By factoring eqn. (A3), one can show that its non-explosive solution is:

o«
J
Ig,e = kilp e * diEtjEOdi<ai.c+j T 835 ehgel * PiR e4y) (a4)

where k; and d; are commodity-specific constants which lie between O and 1
and depend on by, vy, and §. Eqn. (A4) describes the change in inventories

in terms of current and expected future values of a; . and ¢y .. To see
, )
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APPENDIX B

Monthly cash price data for January 1960 through December 1985 came

from the following sources:

Cocoa: Through January 1985, Bureau of Labor Statistiecs, "Spot Cocoa Bean
Prices in New York." February 1985 onwards, average daily cash price
quoted in Chicago for Accra delivery.

Copper: Commodity Yearbook, "Producers’ Prices of Electrolytic (Wirebar)
Copper, Delivered U.S. Destinations,” American Metal Market. Data are
monthly averages of daily wholesale delivered cash prices.

Cotton: Commodity Yearbook, "Average Spot Price of U.S. Cotton, 1-1/16
inches, Strict Low Middling at Designated Markets, Agricultural
Marketing Service, USDA.

Crude Qjl: Platts 0il Price Handbook and Oilmanac, Annual Editions, "Average
Wholesale Price of Crude Petroleum as Collected by the Independent
Petroleum Association of America."

Gold: Handy and Harmon cash price. A monthly average of daily spot prices.

Lumber: Bureau of Labor Statistics, "Aggregate Price Index for Lumber and
Primary Lumber Products.”

Wheat: Commodity Yearbook, "Average Price of Number 1 Hard Winter Wheat, at
Kansas City," Agricultural Marketing Service, USDA.
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QOTNOTES

Limited experimentation with other sets of commodities, including
replacing gold with platinum, had little effect on our results.

This model is similar in structure to the finished goods inventory
model of Eichembaum (1983). It is also similar to the commodity price
models of Stein (1986) and Turnovsky (1983), but more general in that
they assume i.i.d. shocks, and we allow for a more general error
structure.

For an explicit model of convenience yield that illustrates some of
these general dependencies, see Williams (1987)

The interest rate is in level rather than first-differenced form.
This is consistent with the first difference of the interest rate
affecting the rate of change of commodity prices. We include the level
of interest rates because it may well be a good predictor of future
inflation and because equation (&) suggests that levels of interest
rates may help predict individual commodity price changes.

The Rz’s for the regressions that use only macroeconomic explanatory
variables increase substantially as we lengthen the holding period,
which partly explains the larger raw correlations of commodity price
changes for longer holding periods shown in Tables 1 to 3.

We focus on the 1960:4 to 1985:11 period because of the major change
in U.S. government intervention in the cotton market that occured in 1986.

We also considered the weather as an explanator that could affect all
commodities, and included U.S. data on heating degree days, cooling
degree days, temperature, and precipjftation. This had virtually no
effect on our results; the resulting x“ was 87.7.

See Goldberger (1972) and Aligner et. al. (1984).

In some sense this is more restrictive than in the earlier regression
model because there the money supply and the stock market were
potential predictors of all other x’'s as well.

The input is the correlation matrix O of all the variables of
interest. Thus this matrix includes the correlations among the changes
in commodity prices, the x's , the z's and the future values of
inflation and production growth. See Joreskog and Sorbom (1986).

Ignoring the x's, the model has 7 prices, 2 future macroeconomic
variables, and 4 instruments, for a total of 78 covariances. The test
statistic for the less restricted model has 25 degrees of freedom
because that model includes 53 free parameters: 21 covariances of the
€5's, 14 gi’s in eqn. (11), 8 ¢'s in eqn. (9), 3 elements of the
covariance matrix for eqn. (9), 1 covariance of the wc's in (12), and
the 6 free covariances of our instruments.
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WHEAT

COTTON

COPPER

GOLD

CRUDE

LUMBER

cocoa

Correlations of Monthly log Changes in Commodjty Prices

1.

000

.253

.051

.020

.103

.059

.01l4

COTTON

1.000

0.152

0.045

0.098

0.125

0.043
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IABLE 1

COPPER

1.000

0.322

0.032

0.113

0.052

GOLD

1.000

0.245

0.126

0.135

x2(21) = 114.6

CRUDE

1.000

-0.085

0.013

LUMBER

1.000

0.122

cocoa

1.000
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Correlations of

WHEAT

COTTON

COPPER

GOLD

CRUDE

LUMBER

COCOA

1.000

0.504

0.430

0.606

0.354

0.313

0.272

noverla

COTTON

1.000

0.462

0.246

.27 -

TABLE 3

ing Annual lo

COPPER

1.000

0.521

0.325

0.099

0.241

GOLD

1.000

0.548

0.275

0.233

x2(21) = 56.3

Changes

CRUDE

1.000

-0.176

-0.030

n_Commodi

LUMBER

1.000

0.582

jces

COCOA

1.000
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L)
(2)
(3
(4)
(3)
(6)

Diagonal Correlation

INF

INDST

TBILL

EXCH

MI

STOCK

Matrix:

- 29 -

2 TABLE 5
x“_Statistics for Group Exclusions
of the Explanatory Varjables

2 L 2 (2)

x“ with 14 degrees x° with 49 degrees

of freedom, 1 lag of freedom, 6 lags

of each variable of each variable
73.22%* 127.29™
29.48™ 71.56"
29.32%* 93.24**
62.06™" 166.41%"
36,29 81.93**
20.44 101.05™*
89.36™ 99 .44™*

* Significant at 5% level
**k Significant at 1% level
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n(-1)

Y(-1)

R(-1)

E(-1)

M(-1)

S(-1)

COTTON

- 31 -

AB

7

TABLE 7
tent Variable Model

COPPER GOLD

CRUDE  LUMBER COCOA

1.334
(1.8)

-0.262
(-0.6)

-0.308
(-0.9)

-0.577
(-2.0)

0.123
(0.7)

0.059
(0.6)

-0.920
(-1.6)

0.651
(1.2)

-0.200
(-1.8)

0.125
(1.1)

0.08

1.483
(1.9)

0.249
(0.5)

-0.698
(-2.0)

-0.226
(-0.7)

0.046
(0.3)

-0.061
(-0.6)

-0.887
(-1.4)

0.618
(1.2)

-0.236
(-2.0)

0.199
(1.7)

0.13

2.037 1.876
(2.1 (2.1
0.611 0.703
(1.1 (1.3)

-0.773 -0.641
(-1.8) (-1.5)

-0.529 -0.288
(-1.5) (-0.8)

-0.110 -0.216
(-0.5) (-1.0)

-0.095 -0.238
(-0.8) -(-2.2)

-1.564 -1.349
(-2.1) (-1.9)

1.268 0.911
(1.9) (1.4)

-0.101 0.131
(-0.7) (1.0)

0.256 0.103
(1.8) (0.8)

0.26 0.39

2.247 -1.648 0.563
(2.3) (-1.2) (0.9)

-0.324 2.290 0.345
(-0.6) (2.4) (0.9

-0.636 0.689 -0.294
(-1.4) (L.1) (-1.0)

-0.540 0.892 0.014
(-1.5) (1.7) (0.1)

0.087 -0.699 0.034
(0.4) (-2.0) (0.2)

-0.125 -0.094 0.043
(-1.1) (-0.6) (0.6)

-1.875  0.476 -0.351
(-2.5)  (0.5) (-0.7)

1.378 -0.231 0.265
(2.1) (-0.3) (0.6)

-0.375 0.151 0.005
(-2.6) (0.8) (0.1)

0.248 -0.039 0.097
(1.7) (-0.2) (1.0)

0.31 0.39 0.09

0.425
(7.9

0.298
(5.5)

-0.031
(-0.8)

0.047
(1.2)

0.697
(3.4)

-0.564
(-2.8)

0.106
(2.7)

-0.096
(-2.5)

0.034
(1.5)

0.021
(1.1)

0.035
(2.0)

-0.054
(-2.2)

0.65

-0.033
(-0.4)

-0.111
(-1.5)

0.315
(5.6)

0.108
(2.0)

0.428
(1.5)

-0.525
(-1.9)

0.012
(0.3)

0.017
(0.3)

0.104
(2.9)

0.048
(1.6)

0.034
(1.2)

0.009
(0.2)

0.35






