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ABSTRACT
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weak international transmission of inflation indicated by the Mark ITI
International Transmission Model. The Mark IV Simulation Model is presented.
This is a simplified version of the Mark III Model which retains the trans-
mission channels found significant in the Mark III and is suitable for simu-
lation experiments. Separate versions of the Mark IV model describe the
pegged and (dirty) floating exchange regimes. In order to be consistent
with the stochastic processes governing policy variables in the‘sample
period, policy experiments involved one percentage point increases in the
disturbances of those processes for a single quarter with the behavior
thereafter governed by the estimated process. U.S. money shocks were im-
mediately mimicked (in accord with the monetary approach) in Germany but
only with a lag (specie-flow mechanism) in the Netherlands. Canada and the
U.K. showed only Keynesian absorption transmission. Weaker transmission
is generally found under floating exchange rates with a J-curve important
in the dynamics. No significant international transmission was found in
experiments involving money shocks in the U.K. and Germany and real govern-
ment spending shocks ir the U.S., U.K., and Germany. The money shock experiments
indicated short-run money control in U.K. and Germany, although less under
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The Mark III International Transmission Model was constructed to test
and measure the importance of alternative channels of international trans-
mission including the effects of capital and trade flows on the money sup-
ply, of export shocks on aggregate demand, of asset substitution on money
demand, and of variations in the real price of oil. This quarterly econo-
metric model was estimated using data for 1957 through 1976 for the United
States, United Kingdom, Canada, France, Germany, Italy, Japan, and the
Netherlands. The results, reported in Darby and Stockman (1980), indicated

surprisingly slow and weak transmission from country to country. The

*The good counsel of Arthur Gandolfi, Dan Lee, James Lothian, and
Michael Melvin made this paper possible, but they are not to be implicated
in the results. Other valuable comments were received from Anthony
Cassesse, Robert P. Flood, Jr., and especiallybAnna J. Schwartz and
and participants in the U.C.L.A. Money Workshop and the N.B.E.R. Summer

Institute. The calculations were performed by Michael Melvin and
Andrew Vogel on the TROLL System at M.I.T. The author acknowledges the v

geneérous support of the National Science Foundation (grants APR78-13072 and
DAR-7922874), the Relm Foundation, the Scaife.Fémily Trusts, and the Alex
C. Walker Foundation. The research reported here is part of the NBER's re-
search program in International Studies. Any opinions expressed are those

of the author and not those of the National Bureau of Economic Research.



startling implication that substantial sterilization policies were success-
ful in achieving short-run monetary control under pegged exchange rates was
confirmed by simple reduced-form tests in Darby (1980b). This paper con-
tinues the investigation of these findings by presenting the results of ex-
periments with a simulation version of the Mark III International Transmis-
sion Model.

The results here generally support the earlier findings of weak trans-
mission. The only exception is Germany for which a U.S. monetary shock is
rapidly mimicked under pegged exchange rates. But since a domestic Germany
‘ money supply shock also affects German real income and prices, the Germans
may.have been acquiescent rather fhan impotent to resist U,S. monetary policy.
Predictions of the monetary approach to floating exchange rates are not borne
out in the simulations either: Although the results here are sensitive to
specification, a J-curve phenomenon appears to be operative. Although
monetary shocks in nonreserve countries have sensible domestic effects,
international transmission is trivial. Similarly the domestic effects of
real government spending shocks are too small to have an appreciable foreign
limpact.in any case examined. These results force us to question the
‘standard assumptions which imply strong channels for international transmission

since those channels are not obvious in the data.

The Mark IV model is outlined in Section I. Section II discusses the
simulation results for‘the United States money shock experiments.’ The
third section 1liu$trates fhe results of nonreserve-country-money-shock
experiments and of rgal-government-shock experiments. The final section

presents conclusions and suggestions for future research,
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I. The Simulation Model

The Mark III model was designed to test a number of popular hypotheses
about the transmission of inflation while allowing.for a variety of lag
pPatterns across countries. Unfortunately the large number of insignificant
coefficients and collinear endogenous variables makes the model unusable
for simulation purposes. A special simulation version of the model (the
Mark IV) has been created by dropping insignificant variables and combining
terms1 except where variables are left in to permit transmission or for
strong a-priori reasons (such as the interest-rate terms in the money-
demand or price-level equation). The resulting model thus includes the sig-
nificant relationships of the Mark III model but is sufficiently simplified
for the reasonable calculation of simulation results. Given the way in
which the model was derived, classical statistical statements cannot be
made with respect to the Mark IV. Its purpose instead is to illustrate the
implications of the relationships found significant iP the Mark III model.

The Mark IV model exists in two.versions. The pegged-exchange-rate
version (Mark IV-PEG) combines the reserve-country (U.S.) submodel with the
pegged-rate submodels for the seven nonreserve countries. Floating-rate
nonreserve submodels are used instead of the floating-exchange rate version
(Mark IV-FLT). A detailed Presentation of the basic structure is available
in the description of the Mark III model.2 An Appendix to this paper lists
the actual computer model together with the estimated coefficients. The
remainder of this section summarizes the model.

The Mark III model was formulated to test and measure the empirical
importance of alternative channels of international transmission including

the effects of capital and trade flows on the money supply, of export shocks



on aggregate demand, of asset substitution on money demand, and of variations
in the real price of oil. The Mark IV model incorporates these channels to
the extent that they were supported by the data.

The reserve-country submodel of the Mark IV consists of 9 behavioral
equations and 13 identities.3 The behavioral equations determine a
skeletal macroeconometric model (real income, price level, unemployment
rate, nominal money, and interest rate) together with a bit more detailed
international sector (exports, imports, import prices, and capital flows).
The pegged-exchange-rate nonreserve submodels are basically the same as
the reserve submodel with the important exception that the balance of pay-

ments enters the nonreserve (but not the reserve) countries' money-supply

reaction functions.a The floating nonreserve submodels differ only in their
international sectors: To make the seven domestic-currency-pef—dollar exchange
rates endogenous an exchange-intervention reaction function is added to
determine the balance qf payments previously determined by an identity..
The sector is then renormalized to solve for the exchange rate.5

Let us first examine the skeletal macroeconometric model included in
.each of the submodels. Real income and the (nominal) interest rate are deter-
mined by shocks (innovations) in the money supply, real government spending,
and real exports, and for the interest rate equation only, the expected inflation
rete.6 Thus real income and the real interest rate are affected by
the factors which unexpectedly shift aggregate demand relative to aggregate
supply. The price-level equations simply equate short-run money demand to
money snpply.7 Nominal money supply is determined by a re#ction function
in response to lagged inflation and unemployment rates, to current and
lagged government spending shocks, and for nonreserve countries to current

and lagged balances of payments. The unemployment rate is determined by a



dynamic version of Okun's law for the United States, United Kingdom, and
France. Changes in measured unemployTent and real income were uncorrelated
for'the other countries; so for them the unemployment equation is deleted
and logarithmic transitory income used instead in the money-supply reac-
tion function.

‘The included channels by which international shocks can be transmitted
to these basic macroeconomic variables are three in number: (1) For the
nonreserve countries, the current and lagged balances of payments affect
the nominal money supply. The estimates indicated very substantial if not
total sterilization of the current balance of payments in every case, how-
ever. fhis is consistent with the central banks' pursuing money-growth or
interest-rate goals set in response, among other things, to past data on the
balance of payments. (2) Export shocks affect both real income and the interest
rate along standard Keynesian absorption lines. (3) An asset substitution
channel exists by which foreign interest rates adjusted by expected deprecia-
tion can affect money demand and the Price level in the United Kingdom,
France, and Japan. The real oil price does not enter in this sector but in
tﬁe international sector and influences the domestic economy through these

three channels. Tests of direct real influences will be reported at length

in The International Transmission of Inflation volume.

The reserve and pegged-nonreserve international sectors will be dis-
cussed next. The export equation depends on foreign real income, the real
price of oil, the domestic and foreign price levels, and the exchange rate.
Imports are explained by a demand equation including domeétic real income

and current and lagged import prices relative to the price level. Import



prices in turn depend on import supply variaBles such as the size of im-
ports, foreign price levels, ana the exchange rate. The capital-flows
equations allow for interest rate and expected depreciation effects, foreign
and domestic real income effects, and trade-deficit éinancing. In the floating-
non-reserve models the import demand and supply equations are renormalized to
relative-import-price and exchange-rate equationms, respectively. The added
balance-of-payments or intervention equation relates the balance to changes
in exchange rates relative to lagged changes and lagged changes in relative
purchasing power.

One check of model adequacy which might uncover omitted channels of
transmission was suggested by Bob Flood. Omitted channels will show up
as correlations of the residuals of the model's equations. These correla-
tions were checked for the Mark III Model both within each country and for
U.S. nominal money, real income, and price level versus all foreign variables.
Little more than the expected number of correlations were significant at
the 5% lével for either the pegged or floating period and no pair of cor-
relations was significant in more than two cases. Therefore it was concluded

‘that the model adequately represented the channels app#rent in the data.

The international sector thus incorporates a variety of potential
channels of transmission. For example, as suggested by the monetary ap-
proach, either trade or capital flows might cause huge movements in the
balance of payments (and hence money) if domestic prices or interest rates
were to begin to differ from international parity values. This did not
appeaf likely from the small estimated coefficients, but only simulgtions
can determine this definitely. So let us now turn to some simulation ex-

periments.



II. U.S. Money Shock Experiments

As is well known,8 a common problem with policy studies based on.
econometric models is that the policy experiment is then inconsistent with
the policy regime for which the model is estimated. As a result, the
simulated behavior may be irrational under the alternative policy regime.
Thus one must choose a policy experiment which is consistent with the
estimated model. The consistent policy experiment chosen is a 0.01 in-
‘creése in the disturbance term of the U.S. nominal-money-supply reaction
function for one quarter. Thereafter the money supply develops according
to the endogenous structure of the model.

This experiment was performed for both the pegged and floating versions
of the Mark IV simulation model.9 The main results for the United SFates
are summarized in the six panels of Figure 1. This figure shows the
difference between the simulated values of the major variables given the one
percent money shock and the values in the corresponding base simiulation without
the money shcok; for eaee in discussion all differences are reported in basis
,points.lo Note that the vertical scales are adjusted to the simulated varia-
tions so that similar appearing movements may be for much different magnitudes.
We first note that for the U.S., it makes very little difference whether the
pegged or floating model is examined. In either case, nominal money initially
increases by one percent (100 basis points) and then fluctuates between 75
and 150 basis points. Thus for the U.S. 4 one-quarter shock to the money-
supply reaction function has a persistent effect on the actual nomingl money
supply.‘ Given the response of nominal money, the other variables respond reason-

ably in terms of standard macroeconomic lore: Real income is initially (peaking



.at about 160 basis points) increased, but this effect washes out after two
years. Prices gradually rise, reaching 50 basis points two years after the
- shock. There is a brief liquidity effect apparent in the interest rate, but
this is quickly reversed as inflationaryexpectatioﬁs and income effects
became (temporary) important. Export movements are trivial, suggesting
that feedback from foreign effects is negligible for the United States.
Only fhe very slight balance of payments response seems at all surprising.
Figures 2 through 5 present the corresponding results for the United
; Kihgdom, Canada, Germany, and the Netherlands.11 Let us first examine
Germany (Figure 4). 1In the pegged rate period, we have a response generally
- consistent with the monetary épproach to the balance of payments: A large
initial balance of payments surplus (0.6 percent of GDP or about 6.6 Percent
of base money!) overwhelms the Deutsche Bundesbank's partial sterilization
- policy so that the money supply is increased nearly as much as in the United
States. A similar pattern of temporary real income effects and gradual price
increase is also seen but there is no initial liquidity effect indicated
for the interest‘rate. The Netherlands (Figure 5) money supply increases
much more gradually under pegged exchange rates,.with the efféct on exports
initially important for both real income and the interest rate. This pattern
seems consistent with a Humean specie-flow mechanism in which monetary trans-
mission is more gradual and there is a significant short-run effect on trade
flows (see panel (f)) both via absorption (foreign real income) gnd relative
price channels. However for the United Kingdom and Canada (Figures 2 and 3)
under pegged rates, there is no sign of monetary transmission in either the
balance of paymehts or money supply. There is evidence of real income (and
for the United Kingdom) interest rate effects, but these seem to derive from
absorption type effects of increased exports. The price levels even fall slightly

due to income effects increasing the real quantity of money demanded.



Summing up, under pegged exchange rates the simulétion results vary
from the monetary approach paradigm (Germany), through the Humean lagged
monetary adjustmeﬁt paradigm (Netherlands), to the simple Keynesian
absorption in which prices and interest rates arenirrelevant (the United
Kingdom and Canada). Clearly the results are partially puzzling whatever
view of transmission one might hold. The construction of the Mark III
model had attempted to allow the data to choose which transmission patterns
are important; at least that attempt appears to have been successful.

The floating period results for the same four nonreserve countries
are problematical in that the initial effect (1f any) of the U.S. money
supply increase is to depreciate the exchange rates.12 This result may
reflect a structural problem in the Mark IV model. Only in the import
supply equation were strong, consistent exchange-rate effects obtained in
the pegged period. This equation was solved for the logarithmic change in
the exchange rate in the floating period. (An intervention equation was
also added to explain the balance of payments.) In initial unconstrained
estimates for the floating period, the logarithmic change in import prices
entered with a coefficient of between 0.3 and 0.5 while the change in the
dollar-denominated rest-of-the-world price index entered with coefficients
of -1.5 to -3. 1In theory, these coefficients should be of equal magnitude
and opposite signs; this theory is consistent with the pegged-period esti-
mates. Unfortunately the floating-period estimates appear to be dominated
by common movements in exchange rates against the dollar. Simulations
using the unconstrained, inconsistent coefficients, resulted in nearly
universal initial exchange rate appreciations of two percent which grow to

seven percent after two years with no corresponding movements in interest
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rates or price levels. For this reason, the constraint of a single coef-
ficient on the logarithmic change in the ratio of import to rest-of-world
prices was imposed. When the constraint is imposed, however, the surprising
initial depreciation results. These results are reported since, as explained
immediately below, some sense can be made of them and they do illustrate the
potentially perverse effects of a J-curve phenomenon.

Given the initial exchange rate depreciation of some 70 basis points
shown in Figure 4, the German monetary authorities intervene to support the
mark and the money supply falls. Over time, the initiai depreciation is
reversed and the money supply recovers. Prices and income follow the
monetary movements. The initial movement in the German exchange rate occurs
in the simulation because of an estimated J-curve pattern in the import
demand (relative-price-of-imports) equation. Since exports rise with the
rise in U.S. income and capital outflows fall with the fall in the U.S.
interest rate, imports plus the balance of payments surplus has to rise
given the identity. The balance of payments (intervention) is not very
responsive under floating rates so the dominant movement is an increase in
the value of imports. Since the demand curve is somewhat inelastic in
the short-run, the increase in vaiue requires a substantial increase in the
domestic-currency price of imports. The more rapid growth in import prices than
dollar-denominated rest-of-the-world prices leads to a higher (depreciated) ex-
change rate.

For the Netherlands (Figure 5) under floating exchange rates, the
simulated effects are really trivial except for an export increase peaking
at 55 basis points as’compared to about 75 basis points under pegged rates.
Again the exchange rate depreciates, but while the initial depreciation is
quite small it is curiously persistent even as U.S. prices rise relative

to Dutch prices.
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The United Kingdom (Figure 2) displays generally weak and apparently
perverse mévemgnts in the first year or so for the exchange rate, exports,
and real incomé. This is due to the J-ggrve phenoménon with an added
complication: The rapid growth rate of import prices increases expected
depreciation. This decreases the real quantity of money demanded in the
U.K. where a significant currency substitution effect was estimated. Tﬁe
resulting increase in the U.K. price level reduces exports.

| Only for Caﬁada (Figure 3) is the transmission under floating rates
broadly similar fo that under pegged rates, excepting more frequent oscil-
lationms. This is‘consistent with the unimportance of price movements
found for Canada in the pegged rate ﬁeriod.

' Overgll, transmission of a U.S. money shock is weaker under floating
rates tﬁan pegged rates, although Canada is an exception. While the re-
sults gpﬁear to be sensitive to the specification of the model, one speci-
- fication would suggest that a J-curve element in the import-demand equations

can lead to surprising effects in a general equilibrium model.
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ITII. Other Experiments

The implications of tﬁe Mark IV model have been further explored in a
set of five additional pairs of experiments. Two of these pairs compare
the effects under pegged and floating exchange rates of one-quarter money
shocks (such as described in Section II) in Germany and the United
Kingdom. The other three involve a one-quarter increase of 0.01 (1 per-
cent of government spending) in the government spending shock in the United
States, Germany, and the United Kingdom, respectively.

In the pegged case, a one-quarter 100 basis point increase in the
Gérmanylmoney-supply reaction function disturbance actually increases
German nominal money by some 75 basis points as seen in Figure 6; an in-
duced decrease in the balance of payménts partially offsets the increase
in the disturbance term. The initial reduction in the balan;e of payments
is quickly reversed as increased inflationary expectations increase the
interest rate. The money supply effect peaks at 85 baéis points and there-
after decays toward zéro. The real incéme, price level, and export effects
are predictable given the movements in the nominal money supply. But un-

‘1ike the United States, no noticeable transmission to any other countries
1s detected in the simulations (or graphed here): No variable in any other
country in any quarter deviﬁtes from fhe base simulation by as much as 10
basis points and Bgigbeffects on the order of 1 basis point or less are the
rule.

Under floating rates, the German money shock, has bfoadly similar ef-

fects except that the money supply drops quickly after the first year from
the 100-120 basis point’range and then stabilizes in the 40-70 point range.

The exchange rate moves cyclically, first appfeciating, then depreciating,
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and finally appreéiating again. Again no transmission to other countries
is detected.13
The results of the money shock experiment in the United Kingdom are
displayed in Figure 7. 1In the pegged case there is some tendency for the
money supply to be reduced by a falling balance of payments which is not
present in the floating case. The only remarkable results are the lack of
movement in the floating exchange rate and the (incredible) negative impact of a
money shock on U;K. real inc0me.14 Again there was no noticeable transmission
to other countries (on the 10-basis-point-peak criterion) to report.
The next set of experiments involve one quarter increases of 100
basisrpoints in unexpected real government spending. This sort of govern-
ment spehding shift is consistent with the policy regime for which the model
was estimated. However, the implications of this shock for the actual
1evé1 of real government spending differs according to the actual process
observed to govern the evolution of real government spending in each
country. Because the logarithm of U.S. real government spending appears to
follow a random walk with drift, the 100 basis point increase in real
government spending is implicitlyia permanent one. The corresponding
German variable follows a first order moving average process which implies.
that the level of real government spending is increased by 100 basis points
in the initial quarter but by only 25 basis points thereafter. For the
United Kingdom the pattern is more complicated due to a second order auto-
regressive process, but the effect on the level of real government spending
is very nearly approximated by an initial 100 basis point increase and a

57 basis point increase thereafter.15
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Figure 8 shows rather similar effects for the U.S. government séending
shock in both the pegged and floating Periods. Given the fact that income
is about four times government spending, the’implied peak government spending
mﬁltiplier is about unity. The 15 basis point decline in the price level
reflects the fact that the estimated income effect on the demand for money
exceeds the induced increase in nominal money. As might be supposed by
the trivial effects on the interest rate, exports, and balance of pﬁyments,
no noticeable transmission was detected.16

The United Kingdom experiment reported in Figure 9 is nearly trivial
in magnitude within the country ¢he peak multiplier is about %) and there
is.no;hiﬁg to report by way of tfansmission to other countries. Recall
however that only about half of the initial increase’in government spending
is implicitly maintained past the first quarter. For Germany (where only
a quarter of the initial increase is maintained thereafter), none of the
peak effects within the country reach even + 10 basis points in either the
floating or pegged case. Naturally transmission to other countries is nil
even on a l-basis-point-peak-effect criterion. This experiment is not
illustrated here. It is interesting to note that for all three countries

the peak real income effect implies a multiplier of about untiy with

respect to the’pefmanent change in real government spending.
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IV, Conclusion and Implications for Future Research

Simulation exberiments help us to understand the workings of a large
model in which the simultaneous and dynamic relationships are too compli-
cated to consider analytically. The results of the experiments tell us
something about how the world would operate for a given model specification
an& coefficient values which are not inconsistent with a set of data. The
reéults may tell us something about the way the world works, but they
surely tell us more about just what simplifications in oﬁr simple models
may lead to erroneous results.

Consider, for example, standard models in which an increased domestic
money supply leads to lower domestic relative to foreign interest rates
and a resulting adjustment process. This implicitly assumes that the

“liquidity effect dominates any inflationary expectations effect on interest
ratés during the relevant adjustment period. With relatively weak
liquidity effects and strong expectations effects as estimated here, the

transmission and adjustment process does not follow standard lines.17

The simulations confirm the apparent implications of the Mark III
‘estimates: International transmission of inflation through money flows is
a weak and slow process even under pegged exchange rates, with nonreserve
countries exercising considerable short-run control over their money sup-
plies. Of the four nonreserve countries examined, only Germany appeared
to quickly and passively adjust its money supply to a U.S. monetary shock
while for the United Kingdom and Canada the only simulated transmission

'was via absorption effects. Further when a German monetary supply shock
wasfsimulatéd, overwhelming balance of payments flows were not simulated so

that substantial money, real income, and price effects were observed.
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These siﬁulations certainly do not disprove the usefulness of the monetary
approach to the balance of payments in the short rum, but they do contri-
bute to a growing body of literature which raises guestions about its short-
run usefulness.

While the international transmission after a U.S. monetary shock under
floating exchange rates was weaker than under pegged rates (Canada excepted),
the exchange rate movements were puzzling. They certainly do suggest that
the implications of short-run inelasticity of import demand (J-curves)
should be ihvestigated further. If the world, like the Mark IV model, is
characterized by imperfect international substitutability among goods and
assets,vJ-curves may play a significant role in the adjustment and trans-
mission process.

The nonreserve money shock experiments revealed no significant interna-
tional transmission under either pegged or floating rates. Some monetary
approach writers18 have argued that an increase in these countries' domestic
credit would result in a generalized increase in the world money supply,
but this is incorrect for a system such as Bretton Woods tied to a fiat
reserve currency with reserves being dollar-denominated bonds.19 Since
monetary transmission is nil under either pegged or floating rates, only
the very small increase in world export demand is operative and this is
trivial in magnitude for a money shock in any one of these nonreserve
countries.

The government spending shocks were generally too weak in their domestic
effects to have any appreciable impact abroad. The largest simulated effect
was in the United States with a peak governmeﬁt spending multiplier of about

unity. However, the initial one percent increase in real spending was all
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permanent in the United States, half permanent in the United Kingdom, and
one quarter permanent in Germany, withithe peak multipliers in rough pro-
portion. )

In conclusion, the simulation results suggest a great deal of national
economic independence under both pegged and floating exchange rates. These
fesults have been very puzzling to those of us associated with the NBER
Project on the International Transmission of Inflation. However they are
part of a consistent pattern emerging from the evidence. A first order for

research in international macroeconomics is to explain why the data fail

to disclose the strong transmission channels which we customarily assume.
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Footnotes

1Collinearity is reduced where the coefficients of various lagged
levels of a variable indicate that either a sum or first difference is the
appropriate variable. Similarly a number of hypotheses implying equality
of coefficients permitted combining terms into simple logarithm;c sums or

differences.
2Darby and Stockman (1980).

3This is four more identities than listed in the Mark III model: Two
of these define expected money and exports based on last period's information;
these series are predetermined for purposes of estimation but endogenous in
a dynamic simulation. A third identity defines logarithmic transitory in-
come which was written explicitly in the Mark III. The fourth defines a
lagged prediction error term needed for dynamic simulation. Similar identi-
ties were added to all the other submodels to obtain consistent dynamic

simulations.

4As is appropriate for a reserve country, the balance of payments was
found to have no influence on the U.S. money supply. See Darby (1980a,

1980c).

5The equations are solved for exports, relative price of imports,

exchange rate, net capital outflows, and the balance of payments.

6Variables such as real income, prices, and money are measured in
logarithms. The interest rates and unemployment rates are decimal frac;
tions. Exports, imports, net capital outflows, and the balance of payments
are all scaled by dividing by nominal income. Shocks are deviations of actual

values from optimal ARIMA predictions of the variables.
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7The short-run money demand function is adapted from Carr and Darby
(1981). It allows for money-supply shocks to effect money demand. In the
Mark III model a foreign interest rate adjusted fsr expected depreciation
was included to test for asset substitution, but this was significant only
for the United Kingdom and Japan and (at only a 15% significance level)

France.
8
See Lucas (1976).

9A dynamic simulation was performed for nine quarters. In a dynamic
simulation, the input series are the exogenous variables plus the initial
conditions (endogenous variables before the beginning of simulation). The
values of endogenous variables within the simulation period are assigned
their predicted values. As is common for a large model with few exogenous
variables, the cumulative errors in the endogenous variables eventually
take the simulation off track. For the Mark IV, this is not a significant
difficulty until after the first two years. The pegged simulations began
in 1962 III and the floating simulations began in 1971 III; in each case
this is the beginning of the feasible simulation period as determined by
all nonreserve countries maintaining firm dollar pegs or having broken from

them.

10A basis point is 1/100 of a percentage point; so the basis point
differences are the actual differences times 10,000. Note that all the
variables are measured in units conformable for meaningful basis point

discussion. Pegged observations are Plotted as squares; floating as diamonds.

11The simulation results for France, Japan, and Italy were so erratic

as to be inexplicable. The peculiar estimated coefficients -~ which we
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attribute to severe data problems for these countries -- appear to be the
problem. See Darby and Stockman (1980).

12The exchange rates are measured in domestic currency units per dol-

lar so0 an increase is a depreciation.

13For example, the strongest simulated effects were for the Netherlands.
The peak effects on real income were + 1 basis point; on the money supply,
price level and interest rate + 0.2 basis points; on the exchange rate
+ 0.3 basis point; on the balance of payments + 0.1 basis point; and -- the
big one -- on exports + 8 basis points.

14The negative coefficients on money shocks were not jointly signifi-

cant in the Mark III model, but were retained in the reestimation of the
Mark IV model so that this channel was not foreclosed.

15To be precise, the implied increase in U.K. real government spending

compared to the base run for the first nine quarters is 100, 56, 44, 63, 59,
55, 58, 58, and 57 basis points, respectively.

16Almost achieving our 10 basis point threshhold were 8-basis-point

peak increases in Canadian exports and real income. The simulated results
for other countries were generally sensible in direction but tiny in mag-

nitude.

17Dan Lee (1980) in his dissertation has shown that Dornbusch's (1976) famous
overshooting result for floating exchange rates follows from allowing
participants in the financial markets to have rational expectations with
respect to exchange rates but not prices: Recall that Dornbusch argued that
lower homé interest rates after a money supply increase must be balanced

by (rational) expectations of an appreciating currency and this implies an
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initial over-depreciation. If the interest rate instead rises with (ration-
al) inflationary expectations, then expectations of depreciation are appro-

priate and the overshooting argument falls.

18See, for example, Swoboda (1976), Meiselman and Laffer (1975),_and

Parkin and Zis (1976a, 1976b).

19This point is developed at length in Darby (1980c).
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FIGURE 1

Deviations of Key American Variables from Base Simulations
American Money-Shock Experiments
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FIGURE 2

Deviations of Key British Variables from Base Simulations
American Money-Shock Experiments
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FIGURE 3
Deviations of Key Canadian Variables from Base Simulations

American Money-Shock Experiments
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FIGURE 4

Deviations of Key German Variables from Base Simulations
American Money-Shock Experiments
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FIGURE 5

Deviations of Key Dutch Variables from Base Simulations

American Money-Shock Experiments
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FIGURE 5 (Continued)
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FIGURE 6

Deviations of Key German Variables from Base Simulation
German Money-Shock Experiments
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FIGURE 6 (Continued)
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FIGURE 7

Deviations of Key British Variables from Base Simulations
British Money-Shock Experiments
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FIGURE 7 (Continued)
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FIGURE 8

Deviations of Key American Variables from Base Simulations
American Government-Spending-Shock Experiments
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FIGURE 8 (Continued)
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FIGURE 9

Deviations of Key British Variables from Base Simulations
British Government-Spending-Shock Experiments
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APPENDIX

THE MARK IV INTERNATIONAL TRANSMISSION SUMULATION MODEL

This appendix lists the Mark IV model. Table 1 defines the variables
uséd. Table 2 lists the Mark IV-PEG used for simulations in the pegged
‘ period.‘ Table 3 lists the Mark IV-FLT used for simulations in the floating
‘period. Note that the "Coefficient and Parameter Values" list at the end
of each table contains a number of extraneous coefficients which are ir-
relevant to the Mark IV model. The model is resident in the TROLL sys-
tem at M.I.T. The Mark IV is a simplified version of the Mark IIT model
described in Darby and Stockman (1980).

A few notes on TROLL's modelling language are in order: An asterisk indi-
cates multiplication. A negative number in parentheses immediately fol-
lowing a variable denotes that the variable is lagged that many quarters;
X(-1) = X_;. The first difference operator is DEL(l: X) = X - X(-1).
Double equal signs (==) are used for identities with the‘exception of

Permanent income identities.
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TABLE 1

Definitions of Variables and Parameters in the Mark IV Model

Country mnemonics are indicated in the listing below by double asterisks
(**). The mnemonics are:

CA Canada JA Japan

FR France NE Netherlands

GE Germany , UK United Kingdom

IT Italy us , United States
BTOY** Balance of payments divided by GNP (or GDP if GNP is unavailable).

CTOY**

DMY611
DMY674
DMY693
DV#*
ER**1L,
ER**2[,

GRE**X11
GRE**X21

GRPX1**1
GRPX1*%2

ITOY**

LNE**
LNG**U

LNM**U
LNMN**
LNMN**EX

LNP**

The balance of payments is on the official reserve settlements
basis.

Net capital outflows as a fraction of GNP. (Measured as CTOY** =

XTOY#** - ITOY** - BTOY**,)

Revaluation dummies with O everywhere except 1961 I, 1967 IV, or
1969 III, respectively.

Nominal income weight; share of country ** in total sample
nominal income.

Error terms for ARIMA process of exchange-rate expectation forma-'
tion as defined in model,

Expected annualized growth rate of the exchange rate from present
quarter to next quarter.

Expected annualized growth rate of the price level from present
quarter to next quarter.

Imports as a fraction of GNP.

Logarithm of the exchange rate measured in domestic currency
units (DCUs) per U.S. dollar (LNEUS = 1).

Innovation in the logarithm of real government spending based on
a univariate ARIMA process.

Innovation in money; LNMN** - LNMN**EX,
Logarithm of money stock measured in billions of DCUs.
Expected value of LNMN** based on a univariate ARIMA process.

Logarithm of the price deflator for GNP (or GDP). These deflators
are measured in DCUs per 1970 DCU; so LNP** = 0 for 1970.



LNPIM**

LNPR**

LNQIM**

LNRPOIL

LNYR**

LNYR**P

LNYRR**

LNYRT**

PEGDIF**

R**

SGRPX1%*1
SGRPX1%*2

T
UN**

XPk*

XTOY**
XTOY**EX
XTOY#*U
Z1**1
Z1**1L
Z1%*2
Z2%%]

AR 3]
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Logarithm of import price index. (LNPIM** = 0 for 1970).
Logarithm of an index of foreign prices converted by exchange
rates into U.S. dollars per 1970 U.S. dollar. (LNPR** = 0 for
1970) o .

Logarithm of relative price of imports; LNPIM** ~ LNP**,

Logarithm of an index the real price of oil based on deflating the
dollar price of Venezuelan oil by the U.S. deflator. (LNRPOIL = 0
for 1970) ‘

Logarithm of real GNP (or’GDP if GNP is unavailable) measured in
billions of 1970 DCUs.

Logarithm of permanent income measured in billions of 1970 DCUs.

Logarithm of an index of fofeign real income (LNYRR** = 0 for
1970).

Logarithmic transitory income; LNYR** — LNYR**P.

Logarithmic difference between actual and parity value of the
exchange rate,

Short-term nominal interest rate in decimal per annum form.
(Three-months treasury bill yield where available; but a long-
term government bond yield had to be used for Italy.)

Variables used to simulate the expected-inflation-rate transfer
functions.

Time index (1955 I =1, 1955 II = 2, etc.)
Unemployment rate in decimal form.

Trend quarterly growth rate of real income used in computing
logarithmic permanent income.

Exports as a fraction of GNP.
Expected value of XTOY** based on a univariate ARIMA process.
Innovation in scaled exports; XTOY** - XTOY**EX.

Variables used to simulate the expected-inflation-rate transfer
functions.

Weight of current income in forming logarithmic permanent income
(taken as 0.025 in all cases). '
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TABLE 2

The Pegged Period Model: Mark IV-PEG

S5YMBUL VECLAKATIOND

LNUUGENVUS T
bTLYCA YTOYPR BTOYGE BTOYIT bTUYJA BIUYINME BTOYUA BIUYLS CIUXCA  CTUYFK CTOYGE  CTUX1T
CTUYJA  CTLINE  CTUYUR  CTUYLS bhCALL  bhFRIL  bRlilL LRoACL GRECAALD  GKBEIRLL LrEGbAacL
ORE1TALL  GREJAXZL  GRENBEXLL  GRBUKALL  GreAlCAL  ORERIERDL  GREALGLL  GRPALLTI GrFALUAL
GRFXINEL  GMPALUKL  GRPALUSL  1T0YCA  1T0UYFK 17036E 110311 11UYJA PRV TT N & (VI TV S & (V3 27T
LNNCAU LNMFKU  LNMGEU  LNMITU LNMUALU  LNMNCA  LNANCAEA  LNANLU  LNMNSE K LikiNE kLA LNANGE
LNMNGEL,.  LNMMIT  LNMMNLTEX  LNMNJA  LNMNOALA  LNMNGWL  LNRNNEEX  LNMNUK  LINMNUNEA LinnNUS
LNMNUSEX  LNMUKU  LNMUSL  LNPCA  LNPEK  LNFGEL  LNPLINMCA  LNFIMER  UNFIMLT LNPIMJA  Livk 1MMNE
LNF1nUK  LNFIMUS LNFIT LNPUA  LNENL  LNPRCA  LNFKER  LNFKGE  LNEXLY LivkhaA LNkt LNERLA
LirpkUS LNPUR  LNPUS  LNCIMCA  LNGIRMEK  LNGIMLT  Liw lMJA Liv IMnE  LNGLIBUN  LNGIBLS  LNYRCA
LNYKCAF  LNYRFK LNYKFRP LNYKGE LNYKGBP LNYKRIT  LNYRLTF LNYIRJA  LNYsJAF  LNYKNE LiNYknbr
LNYKRCA  LNYKRFR LNYRKGEL LNYRR1T  LNYRKOJA  LNYKRIGE  LNYRKUA  LNYKKLS LNYKTCA LNYKTE N

LNYRTGE  LNYRTIT LNYARTUA LNYKTNE LNYRTUK  LNYRIUS LNYKUK  LNYRURP  LNYKLS LNYRUSF &CA  REK

Kb RIT WJA KRNE KUK kUS SGRPXLICL  bGkPALEL  bGhEX1I1  BGKFALUZ  Unkk UMUK LbUD  ATVICA
ATUYCALX  XTCYCAU  XTUYER  XTOYFAEA  ATUYEARL  A20IGL  ATUYGLEA ATVIGEU  ATOX1Y  ATUYLTEA

ATOY11U  ATOYUA  XTUYJAERA  ATUMUAL  ATuidk  XTUINEEA  ATULNEU  ATUYULA ATVUYUAEA  ATCIULAU  ATVY LS

ATUYUSEX  XTUYUSU  41CALL  2lobll 21111 210Az  ZINBIL  slUMLL  21USIL  Szbkl

LAUGENGUS
LMYoll ULMhYe74 OMYLY3 LNBCA LNEFk LNEGE LNELYT LNLUA LNEME LNLUK  LNLUS  LNGCAU  LNGEKU
LNGGLU  LNGLIU  LNGUAL  LNGNBL  LGUKU  LNGUSU  UNKFOLL  PRGULELT  FEGLIEJA rhouvitnt 1

CULEFLICIENT:
ALCA Albx AlIGE AllIT Alua ALNE  ALUK AlUS ALULT AlUJA AlUnt ALULUS ALLICA AllEx AllGE

AlllT  AllJA ALINE ALIUS Al26k AluNk Al2UR AlZUS Al3Gk AL311 Al3uA  Al3Nt Al4CA Alast
Al4UA  ALANE ALCA A2FR  ALGE AZIT AZUA  AZNE  AZUA AcUd A3LA A3bRr A3GE A3NE  A3UR ALY

AGCA  AMNL  AGUS ASCA ASIT ASJA ASsk ABCA Aot AbLS ATer A7ue ATNE ATUR  AbLA  Abub

AbNL  AbUS AYFK AYNE  AYUK AYUS bICA blEk blGE bll1 blus kInk BlUN blUS bLUEK bluua
BIUME bIUUK B2CA biFR biaGk blT B2uA biNbk biUK babLd L3CA bi3uA b3nk B3UK b3ud béCA

bLAFR  b4GL BAIT BAUA baML bAUK BAUS BSCA BSEK BS5GE 5517 b5JA  bSNE  bSUK B5Ub BOCA
b6FR B6GEL HOLIT bbuA BONE bbUK bbLUS bTCA bTEK b7k b7i1 BTUA bInk bTub BMCA bBGL
boll bbUA bUNE bBLS bBYLA bYub bYil LYJA bYNL Clix  Clun ClUs LeUbR  Lauln  Lowbo

Caelbr Calun CLIUS Cuebh CogUR L22lls Le3bn Ce3UR  CL3Ud Loolrh CoaUd oSk LaHUN  CLeolo
C2Trx L&TUS  LUCA DUEK LUGE  LUIT LUJA  Lust LULK  LULS LICA LlER LIGE WL1LY LiIuA  LINe

blun Dlus DIVIT UIUsE LIVLK LIVLS DL111T  Lllnt LILLS wlaksn WlsLS LI3NE LI3UM  ULlela

Dl4Fk DI4GE D141T L14UA L1lent Lleuk ULldéus LLSCA LISEn LISYA  LISNE  WISUK WLISLS wleda

Lloud DL&EK D2JA D2UK  LiLS L3IFK L3JA  L3NE L3Us LACA U411 LauA LANE D5CA  L5UA  LSLA
L5US LOoCA 'D6Fk LOUK LTIT LIJA LBCA LYCA blCa blen BlGL bllY BlUA Bleh  bBlUK Elud

L1UCA LBLIIFR LBL1INE blluk ellUS blebk Ll2JA bledk BlaUk bleud bBl3bx BI3IT b13uA  kl3ua
L14CA LI4FR blaGk b£141T bl4vA Llant LlaUK LlbSia £1511 el5ubh BleCA LBlokk LblolT Ltlova

EloNt bloUK LE17CA Ll7U0A el7nk  blbbx blovk btlousn LbloUK BlYCA LlYJA balh babh  bali

E2NE EB2US B2UUS E2lUS L3CA L3IGEL E3NR L3UK  L4CA baFk E4LT LANE b4UK BS5I1 LEONE  L5US

LO6FK £o1lT E6JA LONE Lt7GL L7JA Lt7nb bobx BOGEL BOJA LbLd LYER LYGE FUCA FUEx FULL
FUJA FUNE FUUK FUUD FLUME FLlUUS E201T F2UNE  F2UUD F3UUA  F3UUK  FAUCA FAUER F4UJA
FAUNL F4UUS FSUCA S5UFK  ESULT FS5Uuh  E5UNE  E50UK FS5ULS FoUEn FOUJA BOUNEL  FOUUR GUCA
GUFK  GUGE GUIT GUIA GUNE GUUK GULS Glua Glhk Glud GLUCA GluLhk Gliun GlaUs Gank

G2UR  G2ULA G2UGE GZ2UK GZZUS5 G3FR G31T G3uA G3nk  G3UCA G3UGE  L3ZURA  L3ZUS GaEx  LALT

G4JA GANL G5FR  GSIT GS5JA GS5NE GOCA GoFK GOLE  GolT GONE GOUR GOUS Gk GTUK - GOLA
GBER GOBLL GBJIA GBUK GYCA GYFk GYGLR BUCA  WUFR BUGE HUL'T LUJA BUNE BUUK BULS BlEx
BIGE hlJA blMk HIUK BlUS blusk HlUJUA blUnt blOUA Bl1Ca wlltk Bll1Y bBlIUK Blica

bleFR Bl2Gk ul20A bl2Mk W13CA L1314 bl3uA bl3NE Bl3UK blaua nlanL bl4Un blSCa blSEx

8156t Bb151%T blSUKR bZUS hk3CA L3Pk h3LIT B3UN  H3US b4CA heLA baLUS BSCA W5FR hbOGL

51T H5JA B5NE  B5UK B6lT MHOJA hoNk KTCA b7k B7IT B7UA hINE wTUK BBLA  BEFK  HoGL
HB1T HOJA hEML  b6UK BBUS BY9CA W9FK hyll hYJA IUCA  1Uukk 1UGE 1U1T 1UJA lunk  luuk
Iuus I1CA IMFK 116k T11T 1lJA Iink 11Uk Ilus 1eCA 1skk laGh  I121T 12uA lank LUk
1205 I3kk 13GE I31T 1I30A 13Mk I3UK 13Us 14CA lakx 14Ld 15CA 15Fk  15NE  ISUK 15U

1617  loJdA I6UA 16US iTrk 17IT7 1705 16UA KUCA KUFR KUGE AUl AUUA KUMNE RULUA  RULS
KIGL  klMk KIUK KIUCA KIUUK Aluus allkk KLLIT KLLNE K1IUN mllUo R1Z1T K13LA k1311

h1l4CA K14Fk k1411 Kl4uA nlant Klaua alaus K15CA RI5¢Kk k1514 alSJA  KISNE R1S5UR  &15ULs

KeCA KZFK RZ1T K2UA K2NE KUK KaUd K3CA K3UK K3Ub K4GEL K41YT KENE N4UK AGUS KS5CA
KSUA K5HUS K6CA KoFK KoGk KblT KbJA K6NE K70A  K7un  RBUK KYCA KYFK KYubk AYIT  KYJA
K9NE  KYUK KYUS LUCA LUFR LUGE LUIT LUJA LUNE  LULKR  LICA LlFk LIGE LIJA L31T L3uA
LgNL LACA L4FK LAGL LAIT LAJA LML LeUK LSCA  LSEK L5111 LS5UA  LSNE  LSUK  LO6FR  wLouh
L7ek

PAKAMETLK:
LVCA DVER DVGE DVIT DVJOA DVNE DVUK LVUS XPCA KPFK  AFGE XF1T APJA XPlh XPUMA  XPUS
4rCA ZPFR 3PGE XPIT LrJA SPNE  BPUK  ZrUS
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LNYKUSYK = (l-lkbb)‘lkbh‘lkus‘bh!hUb‘(1-2&05)'hh!kba?(-l)
hTQXUS == XTOYUS-110LYUS=CTUYUS

LNGIMUS == LNF1MUS=LNFUS

LNMUSU =e LNMNUS=LNMNUSLAX

LNMNUSEX == Z'Lunnus(-1)-Lunnub(-z)-u.14537'(uLL(l : LAAAU&(-I))-»LL(I 3 LNMiULS(=4)))
+U,UU021-0.6UYY4*LNRUSL (-2)

XTOYUSU == XTOYUS-X1ULYUSLX
XTOYLUSLX == XlU!Ub(-1)‘0.35102'&10!L§u(-4)‘0.20‘26'liu!uhb(-3)‘0.00053
LNYKTUS == LNYKUS-LNYKUSK

LNYRRUS == (DVUK'LNXRUK‘DVLA'LNXKCA‘DVER‘LNXxFA‘UVhb'LN!KGL‘LVIT'LN!RIT‘UVJA'LN!kJA‘
DVNE*LNYKNE) *1/ (1-LVUS) -7.4UY406

LNPKUS == (UVUK'(LNEUK-LNLUA)‘UVLA'(LhrtA-LNLLA)‘kah‘(LNrEn—Lnbtk)‘DVGL‘(LNrub-Lnbbb
)‘DVIT‘(LNPIT-LNLIl)‘DVJA‘(LnrJA-LNLJA)‘UVNb‘(LNPNL-LNLNL))'1/(1-bVU§)‘Z.53056

GKEUKALL == 4® (LUUK+LAUK®LEL (L : LNLUR) +LS5UK*LMNYL T4 (1))
L1UolL == 4*LEL(Ll : LNPUS)=-GreXlUSL(-1)

GhFX1US] == 4'(KuuS‘n2US'LNBNUh(-1)‘h3bb'bhhu08(-2)‘AOU&'ULL(I t LMNYRUS (=1) ) 4+R5US*KUS
‘KSU&'LNth(-1)‘Alubh'bﬂkbh(-2)‘kllbb?LNhUbU(-1))‘AIOUb'LLUbIL‘AISUa'zlubIL(-l)

-LNPUS = Blbh‘LNMhbb‘bZUh'bN!hUSP‘b3US'LNXk10b‘b‘US’RU&‘BSU&'(LNMNU&(-I)-LNPUb('l))‘

bbua'bknbab‘b?ba‘uunbao(-1)‘buoh'bnnbab(-4)‘0'Lnnuho(-3)

LNYKUD = Ath‘AZUh‘LNXnUSk(-l)‘(l-hlub)'thnUb(-1)‘A3uh'LNMUhU‘A4Uh'thUbU(-1)‘0'
LNHU&U(-2)‘Ahbh'bhhbhu(-3)‘U‘thUhU‘Abuh‘thUbu]-l)‘ASU:'LnbUbU(-Z)‘Alubs'bn&u&u(-3)‘
Allus'XTuxuau‘Alzub'xwu!uhu(-1)‘u'xmutuau(*;)‘u'xuuxoao(-3)

DEL(1 : ULNUS) = (lUS+CcUUS*LEL(] : LNYRUS) +C21US*LEL (L 3 LNYRUS(=1))+C22U5%ubL(]l :

LNYKUS (=2) ) +C23Us*LbL (] : LNYAUS (=3) ) +C2aUb*bLl (1 : LNYKUS (=4))+LsbUS*ULEL(] : LaYrUs(
=6))+CeTUS%LbL(L : LNYKUS(~T))

DEL(1l : LNMNUS) = ElUS‘EZUS‘T‘U'LN&USU‘LSUb'(LNGUSU(-3)‘LN&U§U(-4))‘L.us'(bhrUb('3)’
leUS(-S))‘U‘UNUb(-1)‘El105'080&(’2)‘LlibS'UhUb(-3)‘0'0“0&(-4)‘bzubh'ubb(1 : LNANUS (
=1))+L2lUS*LEL(L : Lnmiub(-2))

RUS = DUU&‘DIUh'bﬁrxlUsl‘bltus'kus(-1)‘U1°Uh'bﬁrllbhl(’1)‘blSbb'T‘uZUa‘LnAUhU‘U3Ua'
LNHU&U(-I)‘U'LNhUhU(-2)‘Dbuh'Lthhu(-3)‘0'LN&U§U‘U'LN&U§0(-1)‘U'thbhb(-l)‘“'hk&ubu(
-3)‘b1uus'xToxu&u‘ullus'xluvuao(-1)‘blzua'xiu!uau(-z)‘u'xiutuaU(-3)

LNPIMUS = LNPLAUS (=1) +FUUS+E 1lUUS*LLL(L LNE1RUS (=1) )+ 20US*LRL(L 3 INKPOIL) +U*LLEL(]
3 LNYKRUb)4F4UULS*LLL(L : LIVIUS) 4ES5ULS*LEL(] @ LNPRUS)

ITOYUS = IUUS*IIUS'ITOYUS(-1)‘IZUS'LNXkUbk‘l3US‘LN!&TU§‘IOUS'LN1RTb§(-1)‘150b'bhulh0h
‘IOUS'LNQIHUS(-1)‘17US'LNQ1hbS(-2)‘0'LN91H08(~3)

ATOYUS = hUUS‘hlUS'LuNPulL‘hZUS'Lh!hTUb‘h3bb'T‘h‘uh‘lTUth(-1)‘0'&TOXU§(’2)‘U'Lhkhub‘
U'LNkkUS(-1)‘hubb'LNXkRUb‘U'LleKUS(-1)‘U'LNkbh‘U‘LNPUb(-l)

CIUYUS & GUUS4GLUSHT4USLNIPUIL+O*KUS+USGREURE L 14UYRUK+GOUS® (ATUXUS=1TUYUS) + 08 LY KTUSS

USDEL(L 1 LNYKUS)+U*LLL(1 : LNYKKUS)USLEL(L & RUS)ULEL(L § RUS(-1))4GlL0S%LEL (1 o

KUS(=2) ) #0%LEL(1 : KUK)$0%LLL(L & KUK (=1))+6ZZUSOLEL(L 1 KUK(-2))+USLEL(] 1 GKLUKALL)
URDEL(L 3 GREUKX11(=1))+63cUS*UEL(L ¢ GREULRALL(=2))

LNYKUKP = (1=2PUK) *APUK+SPURSLNYKUR® (L=5FUK) *LNYRUKE (< 1)

LNQIMUK == LNFIMUK-LNPUK

LNRUKU == LNMNUK-LNMNUKLX

LNNNUKEX ‘== LNMNUK(=1)40.21056% (LNMNUR (=1) ~LNANUR (=2) ) 40, 20454% (LNANGK (=2) ~LNANUS (= 3)
)40.u0b27 ‘ '

ATUYUKU == XTOYUK~XTOYUKER

ATOYUALX == XTOYUK('1)‘U.ZOQI'XTOYUAU(-Z)00.14272'XT0!UAU(-4)-0.3763B‘XTUXUKU(°7)‘
U.0UUs4¢

BTCYUK == X10YUK=1TOYUK~CTUYUA
LNYKTUK == LNYKUK-LNYKUKP

LUYRRUK == (DVUS'LNYKUS‘DVCA'LUYRCA‘DVFR'LNXKFM‘DVGL'LNXIG;‘DVlT'LhYRl'*OUJA'LIl.JA‘
DVRE*LNYRNE) *1/ (1~LVUK)-7.36V0b
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LNPRUK == (UVUS‘(LNPUS*LNEUS)#UVCA‘(LNPLA-LNLLA)#Dth'(LNth-Lh;Ph)#DVGh‘(LAPGL-LALbL
)+DV11'(LNPlT-LNth)#DVJA'(LNPJA*LNLJA)‘DVNE'(Lhthn-bhnhh))‘l/ll-bvbl)+l.3¢§7o

L1UK1L == 4o EL(L : LNPUK) =ik X1UK1(=1)

GRPX1UK] w=s= 4'(KUUK#KIUK'LNHNULLA#IZUK'LNMNUA(-1)+l3uh'bhhubn(-2)+KOUI'DEL(1 T LNYKUA
(-1))+u'uux+u'AUK(-1)+A7un'(nus+uugunall)+nnu.-(uub(-1)+uuuunxll(-l))+&9ux-uurun(-l)+
Klg?l'bﬂ?unl-l)+hllbn'bhhbkb(-1)+u'b«hbnu(-¢)+U'thumb(-3))+K140l'210h1b0h15bA'zlunlb
(= : ’

LNPUK = BlUl#LNhNUI+b2UK'LNXRUKP4B3UK'LNXKIUR#bOUn‘kUk#blUUI'(kUS#ﬁRbUllll)#bSbl'(
LNNNUK(-I)'LNPUK(-I))4BbUl'LNnUhU+U‘LthAb(-1)+U'thuhb(°¢)+U‘LNHUKU(-3)

LNYRUR = Albh#ﬂkbk'hh!hbhk(-1)4(1°AZUA)‘Lnlnbh(-1)4A3b£'hhhbhu4u'hhh0kb(-1)+U'Luhbhb(
fi)#b‘hhhbkb(-3)4A7bk‘hhhbkb40’hhhbnb(-1)+A$bk‘bhubhb(-l)40'thbhb(-3)+0'&10!bhv+
AleK'AﬂOYUKU1'1)40‘&10XUKU(*2)40‘ATUXDAU(-3)

DEL(1l : UNUK) = ClUK+CZ0UK*LEL(L 3 LNYARUK) +C21UK*LEL (1 3 LNYKRUK(=1))+C22UK*DEL(] :
LNYRUR (=2) Y 4C23UK*LLEL (L 3 LNYRUK (=3) ) $C24UK*0LL(L1 t LNYKUR(=4) }+CeSUK*LEL(L LNY KUK (
=95))

DEL (1 : LNMNUK) = hlUK#U‘T+E3UK'LNGURU4LOUK'(LNGUKU(-I)#LNGUAU(-Z))4bllUK'UNUA('Z)‘

LIZUK'UNUK(‘3)+EI3UK'UNUK(-4)+bl.bk'b10!bk#bleK'u'bTU!bk#leUK'(Biu!un(-l)#bTb!bA('l
)Y +E1BUK®* (BTOYUN (=3) 4BTUYUK (~4) )

KUK = Uubl+blUK'hkPllUKl#DlObK'hUl(~l)+U'thAlb&ll-l)4ulSbh'T#UZUA'LNHUKU#U‘LNHUAU(-l
)4U'LNHUKU('2)4DSUK‘LNHUKL(°3)+D°UR'LNGUAU+U'LNGUAU(°1)+U'thbhb(°2)4U'thuhb(-3)+
DlUbK'lTUYUKU#U'lTOYUKU('l)40'110!blb(-8)4U13UK'ITUXUKU(°3)

LNPIMUK = LNFIMUK (=1)+FUUKSE3VLK*DEL(L LNYRKUK) +F50UK*LLEL (1 ¢ LNPKUK) +FoUUK*LEL (1
1 LNBUK)

ITUOYUR = IUUK+IIUK'1TOYUK(-1)+12bK'bN!kUK?413bh'LNXATUA+U'Lh¥Mlbh(‘1)4ISUK‘LNQIHUK4
IbbK‘LNQIhUK(-l)40'Lhulﬂbl(°2)+U'LNQIHUK(-3)

XTUYUR = hUbK#hlbh'LNEbK#(h3UK+HOUK'U)'bhbbh('1)+h50h'huhkulh+0'bhXMTUk+h7Uk'T+hDUR'
XTOYUK(°1)40'1%0!0K(-2)4HIUUK'LNPhbk+hlIUK‘LNPRUR(°1)40‘Lh¥haUK+hl3bA'LN¥Rkbk('1)‘
BlAUK*LNFUR+HLSUK*LNPUK (~1)

CPUYUA = GUUK*GZUK'LNAPOILOGOUK'(XTUYUA-ITUXUI)407UK'LNIhTUl*bIUl'le(l s MBYMVA) +
Gl2UK*DEL(1 : WUK(=2))+G22UK"DEL (L 3 KUS(=2) ) +0L34UK®*LEL(1 3 GhEUKXL11(=2))

LNYHCAF = (1=2PCA) *XPCA+LFCATLNYKCA4 (1=2PCA) *LNYKCAP (~1)

LNUIMCA == LNFINCA-LNFCA

LNMCAU == LNMNCA-LNMNCALA

XTOYCAU == XTUYCA=-XTOYCALX

ATUYCALX == XTO!CA(-I)-0.202¢7'(XTUXLA(°1)-XTUXLA(°Z))+U.UUU7S°0.30644'1TU!CAU(-5)
LNMNCALX == 2'LAANLA(-1)-bhnhCA(—l)-U.ooouS'(bbb(l : LMANCA(~1))=UbL(l : LNMNCA(=4)))
~U.65993*% (LLL(1 : LNMNCA(=2))=LEL(] : LNhNCA(=3) ) ) +U.0LUE=U,. 402 c6*LMNCAL (- 3) =u. 509y T*
LNMCAL (~4)

bTUYCA =% XTUYCA-ITUYLA-CTUYLA

LNYKTCA == ULNYKCA~LNYRCAF

LNYRRCA == (UVUS‘LNYkbb#beA'LNYRUK#UVEk'bh!nin#hv&h‘bh!&ub#uv11'LN¥A11+uVuA‘Lb!MJA#
LUVNE*LNYKNE) *1/ (1-LVCA)-7.20301

LNPNCA == (UVUS'(LNPUS-LNLUb)#uVUK'(LNPUA-LNLUK)#LVFA'(LNPF&*L&LER)#DVGE‘(Lh?hb—buhbh
)4UV1T'(LNPIT-LNLIT)#DVJA‘(LNPJA-LNLJA)#Dth‘1bhkhL°LhLNL))'1/(1-UVCA)41.20117

21CAlL == GRPX1CALl(~1)=5GKPX1C1l(~1)
SGRPX1C] == 4'(KOLA+$2CA'LNANCA(-1)+K3LA'LhNhLA(-Z)+A5LA'ALA+ROLA'ALA(-1)+K9LA‘LNPLA(

" =1)4K1UCA*LNFCA(=2) R 13CA* LNMCAL (=3) )

GRFX1ICAL == SthllCl#llOLA'ZlCAlL#hlSCA'tlLAlL(-1)
EXCALL =a 4%LLL(1 3 LMLCA)=GLxbBCAXLL(~1)
GRECAALL = 4'(LUCA#L1CA'bT0!CA+L4CA'UbL(l 3 LeCA) ) +LSCATERCALL

LNFCA = blLA#LNthA#BZLA'b«!kCAr#L3LA'LN!kTLA#bOLA'ALA#bSCA‘(thlch(~l)-LNPCA(°l))4
bbCA'unnCAU+b7CA'LnHCAu(-1)+aoCA'LNncAb(-z)+b9LA'LhnLAb(-3)

LMNYKCA = AlLA#AZLA'LhYKCAP(-l)#(l-ktLA)'LNXKLA(—I)+A3Lﬁ'bthAU+ACLA'LNHLAU('1)4A5LA'
LNHCAU(-Z)#AGLA'LNACAU1-3)+AULA'LNGCAU(-l)+A1lLA'ATb!CAU#AlCQA‘ITUILAU('3)
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LEL(1 : LNMNCA) = LICA+LZCA®T4+L3CA*YLNGCAU+LECA® (LVGLAU (=1) +LNGCAU(=2) ) +E1UCA*LNYKICA (
=1)+L14CA*LTUYCA+LLS5CA*UTLTOYCA+LL0CA® (BTUYCA (=1) 4L TUYCA (=2) ) +E1TCA® (U (BILICA(~1)+
BIVYCA(=2)) ) +L1YCAY (U* (LTUXCA(=3)+LiUICA(-4)))

RCA = DUCA+LICA*GRPXICAL4LL14CAYRCA(=]) $L1SCAYT+LACAYLNKCAL (=2) +LS5CALNMCAL (=3) 4LOCAY
LNGCAU+DUCA*LNGCAU (~2) +LYCA*LNGCAU (~3)

LNPIMCA = LNPIMCA(=1)4FUCA+F4UCATLLL(L 1 1TUYCA) +FSUCA®LEL(L 1 LNPRCA)

ITOYCA = 1UCA+11CA*1TOYCA(-1)+1cCA*LNYRCAP+L4CATLNYRICA(=1)+15CAYLNQIRCA

XTOYCA = HUCA+(b3CA+h4CA*U) *LNECA (=1) +HSCA*LNKFUIL+U* LNYRTCA+HTCA® T+HBCA®XTUYCA(-1) +
HYCA*XTOYCA(~2) 4U*LNPRCA+HILCA®LNPKCA (1) +BLACATLNYAKCA+BL3CAT LNYRRCA (= 1) +UTLNPCA+
H1SCA*LNPCA(-1)

CTOYCA = GUCA+GOCA* (XTUYCA~1TUYCA) +GUCASLLEL(1 3 LNYKRCA)+GYCAYLEL(L 3 LNYRKCA) +GLUCA*

"DEL(1 3 KCA)+GZUCA*LLL(1 : KUS)+L3UCATLEL(]l 1 GKLCAALL)

LNYRFRP ® (1=2FFR) *XPFR4ZPERYLNYRFR® (1=ZPE K) LNYKE R (=1)

LNCIMFR == LNPIMFR=LNPEA

LNMEKU =& LNMNF k=LNMNERLX

LNMNFREX == LNMNFK(=1)40.54204* (LNMNFK(=1)=LNMNFK(=2) )40, U12944U.45793%LNMFRU(-0)
ATOYFRU == XTOYFR=-ATUYEKEX

XTOYFPREX &= XTOYFK(=1)=0.23545% (XTOYFR(=1)=XTOYER(~2) }4+U.2621Y*ATOYFRU(~2) ~U. 30554*
XTOYFRU(~4)+U.UV131

BTOYFR == XTQOYFR-1TUYER-CTUYFK
LNYKTEx == LNYRFR=LNYKF e

LNYKKFK == (LVUS*LNYRUS4UVUK*LNYKUK4LVCA® LNYRCASLUVGE* LNYKGE4DVITOLNYKIT+DVUATLNYKJA+
DVNL*LNYRNL) *1/ (1-LVEK)-7,.1BU14

LNPRER == (LVUS* (LNFLS=LNLUS) +LVUR® (LNPUR=LNLUN) $UVCA" (LNPCA=LNLUA) +UVOLLE® (LNFGE=LNLGLE
J4UVIT® (LNP1T~LNELT) 4UVUA® (LNFUA-LNEJA) +DVNL® (LNENL=LNLNL) ) *1/ (1=UVER)+1. 14102

332FPR]1 == GREFX1FK1-SGRPX1F]

SGRPXLIF] == 4% (KUFn+K2ER*LEL(L : LMMNNER(=1))+hOrn®RER(=L) +RYER"LLL(L : LihKER(=1))+
KLIFKR*LNMFRU(=1))

GHPXIFK]L »® SGRPXIEI4NI4FR*224r k) (1) +h1SFR* Lok k1 (=2)
LRERIL == 4*0bL(1 : LNLER)-GKEERXLL(-1) )

GREFRALL = 4% (LUFPR4LIER*BTUYERLAFKTUEL(L ¢ LNBER)#LSr x*UMYIOY3 (~1) ) 4LOFR*LIERAL#LT E x*
LRFRIL{(-1) \
LNFFR = BLFRELNMNFREBZEKLNYREKP4UTLNYKTERKEBAERYRER+DLUE RY (RUSHGREFhX11) +BSEK® (LNANER |
(=1)=LNPEK(=1)) 4+boFR*LNMFRU4LTFK*LNMERU (=1) U LNME RU (=2) 40T LNREFRU (=3)

LNYRFk = Alfk#Ale'LNYhfkk(-1)0(1-Alfk)'thuth(-l)+A3EK‘LNMFKU+A7fR'LN&FKU‘A!&ﬁ'
LNGEFRU(=2) +A11E K" ATUYE KU

DLEL(Ll 3 UNFR) = CIFR#C2UFK*DEL(1 : LNYRFR)4CZLIFRWEL(1 3 LNYKFK(=1))4(C22Fk*LLEL(1 3
LNYKRFK(=2) ) 4C23FK*DEL(]1 : LNYRFK(=3))+C25ER*LbL (] 2 LNYKER(=5))4CeT¥K*DLL(] : LivIxbk(
=7))

UEL(1 : LNMNFR) = BIFKLZER*T4LAFR® (LNGERU(=1) +LNGFRU(=¢) ) +LOFR® (LNPFR(=1) ~LNFEK(=3))
+EOFK® (LNPFK(~3) =LNPER(=5) ) 4LYFR® (U* (LNPFR(=3) =LNFER(=5) ) ) +L11ERYUNEFK(=2) +L1 ok n*UNFR(
=3)4L13FRYUNER(~4)+L14FR*LTOYFR4ELOER® (LTUYE R (=1) +ETOYFKR(=2) ) +L1BFK* (BTOYFK(~3)+
BTOYFR(-4))

KFK ® DUFR4DIFR*GRFXIFRISLLIAFR"RER(=1) +L1SF K*T4L2EFKYLNRE KRU4L3FR*LNMERU (=1) Lo E h*
LNGFRU+L1ZER*XTOYE KU (-2)

LNPIMNFR = LNPIMFR(=1)+EUFR+FAUPRPLEL(L 3 1TOYER) +FSUFK*DEL(1 : LNPRFR)+FOUFR*DLL(L 3
LNLFK) :

- 1TUYFR = 10?k+lle'lTO¥rh(-l)+Ilkh'bh!kthkf13ku'bu!k1tA*l!fk'bh!ﬁ?th(-l)*lhfﬁ'bhulnkh

SUTLNGINFR(=1) 41 T7e ROLNGINE R (=2) U LN IME K (=3)

ATOYFR = MUFR4BIFR*LNLFR4UIFR*LNEEK(~1) +HSFRYLNKPULL4HTEFR®'I4hoE K* XTOYFh(=1) +uYbk*
XTOYFR(=2)+bl1FR*LNPRFK(~1) +H12F R*LNYRKE REHLIOF K*LNFE R(=1)

CTOYEK ™ GUFK4GIERYRFREGAFRYGREEMALISLSERYRUSHGOE R* (XTUYF R=1TUXE K) +GBFR*LLL (]
LNYKEKR)+GYE n*LEL (1 : LNYKKER) .

LNYKGLP = (1=4FGL) *APGE+ZPGLYLNYKGL* (1=3FGE) *LNYRGEF (~1)
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lue:
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LNMGLU == UNMINGE=LNMNGLL A

LhMNGLLA == thhbh(-l)*u.u;;bo#u.1074'Lwthu(-l)#u.k?«‘b'unnuLu(-‘)*U.Sbhlo'uhmuLu(—3
)

ATUYGLL =« XUUYGE~ATUYGELA

bTUYGE == A10YGE=-1T0YGL=CLUYGL

XTOYGRLX == ATOYGL (1) =0, 44Ul Z*ATUYLLU (=4) +u.uUlel

LNYRTGE == LMNYKGL-LNYNGLY

LNYRRGE == (DVUb'LhXhUS*UVUh'Lh!nbn*LVLA'Lh!ALA*LVEn'Lhihkn*bvl1‘bh!kl1*DVJA'Lh)huA0
DVNL*LNYRNE) *1/ (1-LVGL) ~7. 20504

LNPKGE == (LVUb'(LhkUb-thUb)*UVUA'(LNPUA-LNLUA)¢UVLA'(LhkCA-LnLcA)*DVrn'(Lhkfn-bhbrn
)*UVIT'(Lhkl1-bhhl1)#UVJA‘(LNPJA-LNLJA)*DVNL'(LmkuL-Lthh))'1/(1-beL)#1.17‘74

L1GLLIL == 4*pp (1 LNFGL) =GhRPALGE]L

GPX1IGLEL == 4‘(50&&#516&‘(bNMhGLLl-thhbh(-l))*A‘Gb‘uhb(l : thkuh(-lf)Olbbb'hbh(-l)#
h&uh'(LNPbL(-l)-LNHbL(-Z)))*U.U‘75‘ZIGL1L—U.4430'zlbhlb(—1)

GRLGEXZ] == 4'(LUbL*LlQL'b1UXuL*L40L‘LLL(l ¢ LNLGL))

LikFGE = blbh*bhhhbh*beL‘Lh!kbLP*U'Lh!k1bh*b«bh‘nbh*u'(nUb*bnhbhA‘l)*bSbL'(thhbh(-l)
-Lhkbh(—l))#bouh'bhhbhb*b?uh'bhhuhu(-1)#Louh'unnuhu(-i)*nsuh'unnobb(-S)

LNYKGE = Albh#ktbh'bhlkbhk(-1)*(1-AZGL)‘Lnlkbh(-1)*A3b£‘bnhbhu#u'uhhbhb(-1)*U'thGLu(
-Z)*U‘LhHuLU(‘3)*A’bh'bhbuhh*AbbL'LmthU(‘1)#U'bhbbLu(-1)*U'thuhu(-3)#A11bL'A1ohuLU*
AltbL‘Aiu!bLU(-l)‘AleL'ATbXbLu(-¢)#Al4uh'AlulbLu(-3)

LLL(1l : LNMMNGE) = L1bb¢u‘ﬁ*h30L‘thbhu*h7uh'(u'(bhkuh(-l)-bhrbh(-3)))*LdbL'(Lhkbh(-3)

-LNPGL(~5))*sth‘(u'(LthL(-J)-LhruL(-S)))*u‘bhlnlbh(—l)*U‘Lhkniuh(-l)*U‘LN!n1bL(-3)*

u'LhkthL(-4)#hl4uL'bTo!uL¢u'u'LTukuL#Llub;'(Lubxuz(-3)¢u1u!uz(-4))

KGE = LUhh‘DlUL'bAPIlbLl‘hldbh'nbL(-1)#u'bhrnlub1(-1)*u'l#u‘bhhubu#u‘bhﬂbhu(-1)#U‘

LhHGLU('i)*U'thbLU(-3)*U'thbhb*u'bhbth(‘1)*U'thuhu(-t)*u‘bhbbhu(-3)*U'A1b)ubu*0'

A1uluhb(-1)*U'Alo!uhu(-¢)#U'A1uXuLu(-3)

ITUYGE = luch¢llbh'1Tux0L(—1)41zbz'Lthbhk¢1Juz'bh\n1uh¢u'LhXA1bL(-1)

XTUYGL = hUGL*HlGL'LhLGL*U'LNLbL(-1)*n50&'Lunkulb*u'LNXK1uL*u'1*hBGL'lTu!bh(-1)*U'

ATU!GL(-2)*hlubk‘bhknbh‘u‘bhrnbh(-1)*hlibh'bhlnnbh*u'bh!nnbh(-1)*u'bhkuh*hlbbh'bhruh(

-1) .

CTOYGL = bUbL*U'i*u'bhhkOlL*u‘nbL*u‘bhhbhn‘I*U‘AUQ*ubbh'(ATUXGL-I&U!GL)*U‘LNXATGL*

GOGL*UEL (1 : LNYRGL) +LYGEYLEL(L ¢ LMYRKRGLE) +GL1UGE* LEL (] ¢ KGE)+U*LbL (] 3 KGE(=1))+y*

LLL (1 3 KGoL (=¢) ) +GevLb*Lib (1l RUSI4UrLEL (Ll @ KUS(=1))+u*%ubi(l : KUud(=<))+L30Gb*LLu ()
3 GREGEXcl)+U*Lbi() @ GRLEGLAZL(=1))+u*LbL (] : GRbubacl(=4))

LNYRITP = (I-ZPXT)'XPIT¢ZPIT‘LNXKIT¢(I-ZPIT)'bhlanP(-l)

LNGIMIT ®= LNFIMIT-LNFIT

LNMITU == LNMN1T-LNMNITEA

LNMNITEX == thhl1(-1)*u.15015‘(LNHNI1(-1)‘thh1T('Z))*U.Ulo¢9*0.359’b'bhhl1b(-‘)*
V. lUSVB*LNMITU (= 3)

A1UYITU =& XT0YIT=-X10Y110x

XTOYITLX == XTOXI1(-1)-U.150&5'(ATU!I1(-1)-A1U!11(;Z))00.1959"(lTU!lT(-l)-Xlu!ll(-i)
)-0.14307'XTOXITU(-6)*0.29014'X1UY11U('11)*0.00121

b1UYI1 == KOYIT=-170Y11-CTUY11
LNYKTLT == LNYKIT~LNYRITF

LNIKKIT == (DVUS'LN!hUS*UVUK'Lh!hUK*DVLA'LhYKLA*LVkR'thkkh*UVbb'Lh!RGBODVJA'Lh!huA*
LVNEALNYANE) *1/ (1-UVIT)~6.93905

LNFR1T == (DVbb'(LNPUb-LhLUS)*DVUA'(LNPUK-LNLUA)OHVLA'(LhPLA-LN&LA)*DVkK‘(Lhr!n-;hbkn
)*DVUL'(LNPGL-LBLGL)*DVJA'(LthA-LhLJA)*Uth'(Lhrhh-bhhhh))‘1/(1-DVIT)¢U.9¢U310

211T1 == GRFXLITI=SGREX11]

SGhFX111 = 4% (KUIT+RZITYLEL(] LNMNIL (=1) ) +R4IT*LEL (L LNYRAT (=1) ) +R9IT*ULL(] :
LNP11(-1))*Allli'bhthU(-1)*hllll‘bnhl1u(")051311‘th1TU(-3))

GirX1171 == bGK?kIll#Al‘lT'leTl(-1)4A1511'11111('2)
BRITIL =a 4*LEL (1 LNLE1T)~GKEITXL] (=1)
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GKEITX1} == 4'(LUIT#LJIT‘PLGUIEIT#LGIT‘DLL(I $ LNELT) ) 4L5IT*Enl11L

LNPIT = bl1T4thhITOB21T‘Lhkk1Tk¢0‘Lh!kT114bt11‘AITOLSIT'(thNll(-I"Lhkll(-l))Obbll‘
LNMITUOB7IT’LNN1TU(—1)OBUIT‘LNHITD(-2’4591T‘LNMITD(-3)

LNYKIT = AllT#AZIT‘LN!kIT?(-l)O(l-AZIT)'Lh!le(-l)OAblT‘LNHITU(-Z)4A101T‘LNGITU(-3"
AlllT'XiO!ITU#Al31T'110X110('2’

DEL{3 s LAMNIT) = LIITOLZIT‘TOEGIT‘(LNGITU(-I)#LNGITU(-Z))4551T‘(&lGl'uGOSDOLublib(-O
))OEGIT'(LNPIT(-I)-LN?IT(-J))45131i'bh¥k11T(-4)4L111T‘blullTOBISIT'O'BTUYITOLlbIT'(
BTOYIT(-1) +bTOY11 (-2))

KIT = DUIT#DIIT'GRPX11?140141T‘AIT(-1)‘DCIT‘LNMITU(-2)OAblT'thlTU4D71T'LhUIIU(-1)4
DIOIT‘ATOYITU4U111T'XTUXITU(-1’

LNPIRIT = LNPIHIT(~1)OEUITOEZUIT‘DEL(I t LNRFOIL) +F501T*LLL(L Liven1T)

ITOYIT = 101?4111?‘1Tu!11(-1)4121T‘Lh¥k11?¢1BIT‘LNXRIIIOU'LNXAI11(-l)Ou'LuulthOIbli“
LNgxnxr(-I)4171T'uug1n11(-2)¢u'uhg1n11(-3)

ATOYIT = HOIT#h3IT‘LNth(-1)4h511'LhkrulL#hblT'LN!kT11¢h711‘T#bhll‘AIuXlT(-1)4h91T‘
ATOXIT(-Z)#BIIIT'LNkkIl(-1)4h131T‘Lh!knll(~1)+nlblT'LhE1T(°1)

" CTOYIT = GOIT#h3IT'kIT#G‘IT‘GREI11114h51T‘AUb*GbIT'(XTUYII-IIUXIT)

LNYiJAY = (1°ZkJA)'XPJAOZEJA'LNXAJAO(I-deﬁ)'Lh!kdﬂr(-l)
LNCGIMJA == LNPINMJA-LNFJA
LNMJAU == LNMNJA-LMMNIALA

LNANJALX == thhdk(-l)#o.“bl"(thNJA(-l)-LNMNJA(-Z))40.17063'(LNHAJA(-Z)-LNNhJA(°3)
Y#U. V1474037641 LNBIAL (~4)

XTOYJAU == XTOYJA-XTOYJALX

ATUYJALX == Z‘XTUYJA(-I)—XTO!JA(-Z)°1.1134'(th(l P OATUYVA(=1) )=LLL(1 : XTUYJA(=<4)))-
U.38594* (LEL(1 : ATOYJA(~2) ) -LbL(] : ATOUYUA(~3)))=0.bU3LL*ATUYVAL (=4) +U. 30554*ATLYUAL
(=9)+5.000v0UE=~U5

BTOYJA == XTOYUA-ITUYJA-CTUYJA

LNYKIJA == LNYKJA-LNYRUAK

LNYKRJA == (DVUS‘LNYRUS#DVUK‘LNXnUk#quA'LthLA#DVEn'bﬁ!kfﬁ#beh'Lh)kGh#uV1T'Lnkh1T4
DVNE*LNYRNE) *1/ (1=LVJA) -6. 64563 .

LNFiJA == (DVUS'(LNPUS-LNhUS)#DVUK'(Lhkul-bhhbn)#uvtk'(LNFLA-LNELAD*DVER'(Lhrtn-hhckn
DODVGE'(LNPGE-LNLGL)#DVII'(LNkli-LhLll)#UVhL‘(Lhrhb-bhbhh))‘1/(1-DVJA)#U.617771

21JAZ == GREXLUAZ-SGREX1JZ ' P

SGRPX1JZ == 4* (KUJA+K2UA*LLL (1 LNMNJA (=1) ) +K5UA* KUA+KOUA* KJA (=1) +K TIA® (KUS+GKEJAXZ]
)+KYJA*LEL(1l : LNFJA(~1)))

OkFX1JAZ == bbkalJZ#Kl‘JA'zlJAZ(°1)4K15JA‘ZIJA2(°2)
ERJAZL == 4*DEL(] : LNEJA) =GREJAXZL (1)

GREJAX2] == 4'(LUJA#LIJA'bTO!JA#L3JA'PLGDIFJA#L4JA‘D&L(1 3 LNEJA) ) +LSUATERJAZL+LOUA®
LRJAZL (=1) . .

LNPJA = leA#LNHhJA#ﬁZJA‘LNYNJAPOB3JA'LNYRTJAOBQJA‘kJA4BIUJA‘(uUS#GkaAlZl)#&bJA'(
LhﬂhJA(‘l)-LNPJA(°1))486JA'LNHJAU4B7JA‘LNMJAU(°1)4buJA‘LNﬂJAU(-2)4B9JA'LNHJAU(-3)

LNYKJA = AIJAOAZJA'LNYHJAP(-1)4(1-A2JA)'Lh!hJA(-l)OAbJA'LNHJAb(-2)0A10JA‘LNGJAb('3)4
Al1JA‘AIU¥JAD#A1JJA'KTUXJAU(-Z)OAICJA‘AIUXJAU(°3’

UEL (1 1 LNMMNJA) = hlJA#LbJA'(LN?JA(-I)-LN?JA(-J))OL7JA'(0'(LNPJA(-I)-LN?JA(-S’))#BGJA
‘(LNPJA(-J)-LN?JA(-S))4LIZJA‘LNXRTJA(-3)4LI3JA‘LNXKTJA(-4)¢LIGJA'bTOIJA¢leJA'(bleJA
(-1)4bTO¥JA(-2))4517JA‘(0‘(bTbXJA(-l)#biUXJA(‘Z)))4hloJA‘(bTUXJA(-3)4bTUXJA(-4))4
EI9JA'(0‘(BTO!JA(-J)#BTU!JA(“)”

KJA = DOJA*DIJA‘GRPXIJAZ#UI4JA‘NJA(-1)4hlbdA‘hkklldA2(-1)¢LISJA‘I#DZJA‘LNHJAU#UJJA'

’LNHJAU(-I)4D4JA'LNHJAU(-2)#DSJA'LNHJAU(-B)OU‘LubJAUOD7JA‘LNhJAU(-1)

LNFIMJA = LNFIMJA (=1) +FUJA+F30JALLL(L LNYRRJA) +r4UUATLLL (L 1 ITUYUA) +FS50JATDEL(]
8 LNPRJA)+FOOJATLLL(L : LNBJA)

ITOYJA = IUJAOIIJA‘IibXJA(-l)412JA‘LNXAJAP#13JA‘LNXk1¢A40‘LNXKTJA(-1)*O'LNQIHJAOIbJA‘
LNQIHJA(-I)*U‘LNUIMJA(-Z)415JA'LNLIMJA(-3)

AXTOYJA = H0JA¢b1JA'LNLJA4h5JA‘LNNPOIL#ubJA'LNXATJA#h7JA‘1+thA'lIU!JA(-l)‘h’JA'ITUXuA
(-2)#hluJA'Lhyhun#hlZJA‘uthhJA*hlSaﬁ'uuxnnuk(-l)#hlcuﬁ'bhkun

L
<
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169:
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173:
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CIUIJA = GUUASGLJAML4GIVAP RUAPLAVAT G JARCL4LOUATALLFLOUAYLLLIL ¢ LNYKJUA)
LNYKNEY = (1<LFNE) *APNE4ZPNLYLNYKNLS (1~4FNE) *LNYRNEY (=1)

LNGIMNE == LNPIMNE=-LNEMNL

LNMNLU == LNMNNE=LNMNNEEX

LNMNNEEX == LNMNNL(=1)40,.34717* (LNMNNL (=1)=LNaNNL(~2) )40, 37492* (LNANBE (=2) =LMMNNL (= 3)
YoV 43951"LNANLEL (=4) 4V UUbEL

ATUYNEY o= XTUYNE=XTUYNLLX
XTOYNELX == XTOYNL(=1)=U.31379*XTVINEU(=1)~U.3300*ALVINLU(~Y)+U, . LUUYS

BTOYNL == ATOYNL-ITUYNL=-CTUYNL

LNYRTNL == LNYKNE-LNYKNLY

LNYKkivk == (UVUS*LNYRUS+DVUK*LNYRUK+UVCA® LNYKCA+LVE K*LNYRERSUVGE*LNYRGESLUVITYLNY K1 T+
LVIA*LNYRJA) *1/ (1-LVNE)=T7.1790U0

LNFPRNE == (LVULS* (LNFUS-LNLUS) 4LVUA® (LNPUK=LNEUK) +DVCA® (LNFCA=LNLCA) $+DVEN® (LNFE K=LNLEX
) +LVLE® (LMPGL=LNLGL) 4LVIT® (LNF1T=LNLLT) +LVUA® (LNFUA-LNLJA) ) *1/ (1-LVNL) 44,1030

GINLAL == 4"LEL(1l 3 LNPNL)-GKFXINLL(-1)

GRPXINEL == 4% (KUNL+KINEL®LNMNNLLA4NZNE®*LNMNNLE (-1) +RaNE*LEL (]l ¢ LNYRNL(=1))+KOML™bNNE (
=1)+XYME*LEL(] t LNENE(~1))+R1INE*LNMNLU (=1) ) 4n1anL®oINEILARLAONL®LINEIL(~-1)

GKLNLX1L == 4% (LUNE+LINL*FLGLIFNL4LANL®*LLL (L 1 LMENL)+LONL*LMYOL1(-1)})

LNPNE = EINE4LNMNNE+bZNESLNYANEF+B3INE*LNYRINE+BANEYKNE+BLUNLY (RUS+GRENEX11) +BONL® (
LNMNNE (=1) =LNENL (=1) ) +bONL® LNANLU+LTNLYLNBNEU (=~ 1) +boNL* LVBNEU (=2) +bYNL*LNMNLEU (-3)

LNYKNL = ALNECACNE*LNYRNEY (=1)+ (1-AGNL) *LivYhivk (=1) +AINL®* LMANLU+AANL*LNMNLL (=1) +A5NL®
LNANEU (~2) +AGNE® LNMNLL (=3) +ATNEPLNGNEUFABNE*LNGNLU (= 1) AL LNGNLL (= 2) +ALunE* LNGNLL (
=3)+ALINE*XTUINLUSALZNE*XTUYNLU (= 1) +ALINE*RLOUYNEL(=2) +ALANLTXTVYNEU (- 3)

DEL (Ll : LNMNNL) = LINL4EZNE*T4EINETLNGNLU+LANE® (LNGNEU (~1) $LNGNEU (=2) ) +ESHE® (LNGNEU(
=3) 4LNGNLU (~4) ) $E6NL® (LML (=1) =LNEFNE(=3) ) 4L Tnb® (U (LNFSL (=1) =Libksb(=3) ) ) ¢kl ibL®
LNYRTNE (=) +L A NETLNYRTNE (- 1)4L1‘hh'uiulhb+hlohb'(blb!hb( =1)+b1VINL(-&) )¢l THL® (u*(
bTOYNLE (~1) +BTOUYNE (=4)))

KNL ® DUNL4DINE*GRPXINLI+LLIANE*KNL (~1) +LASNE*T4LINESLNMNEU (= 1) 4LANLPLNANLU (=2) +LiUnL®
XTUYNEU4LLINE*XTOYKEL (1) 4L 13NE*XTOYINEL (=3)

LNFLIMNE = LNFINANE(=1)+FUNE4E LUNL*ULL (L ¢ LNFIMNL(=1))+rcUNL®LEL (L ¢ LNRPULL)+EauUnL®
LEL(L : ITUYNL)4E5UNLTLEL(L : LNPrisb)4FOUNE*LEL(L ¢ LNEML)

ITUYNE = JUNEB4ILINECITOYNE (=1)+1anb®LNYRNLE+L3INL®LNYRTNES1IONE® LG INNE

ATOYNE = BONE+HLINE*LNLNL+HONL*LNRFUIL4HONL*LNYRINE+HTHL®T+BONL*XTOUYNE (=1) +h1UNL®
LNPRNL4HLZNL® LNYKKNE4BLINL® LNYKKRNE (~1) $LlaNL"LiNENL

CTOYNE = GUNE+GINL*THGLNETLNKFULL4GINE® KNLAGANLTGRENER L L4L5RETRUS+ONEY (XTUNL=-1TUXNE
)+GINL*LNYRTNE v

CULFFICIENT AND PARAMETER VALUES

ALCA 0.01ve03 Ale ke V.0l401lY AlG 4
AllT v.ulloyy AlUA v.uzueld4 Albt vo0vsas
AlUK V.UU5501 Alus U.WUT004 AlUCA ~“u.U0l134ay
Alukk V.Vlu43y AluGt U.Ul3uve AluiT V.U25l04
AluJA =V.U2ZbbY? AlUNL V,.035157 Aluux -U.Us3y74
Aluub V.Ub744l AlLCA V.079057 Allkk Veglliyl
AllGt V. 296230 AlllT -U.38345Y AlluA ~l.91914
Al}nh V.U9T01Y Alluk V.ibybbl Allus U.T71753y
AlsCA V.lb4b30 YY1y -U.715374 AllGL ~U.2377
Alclt -0.U44as77 Al2oA V.34%052 Alant -U.Vbdboo
AlcUk V.42402 Al2us V532314 ALICA NPT T
Aldbk U.ul15310 Al3GE =U.333440 Al3lY =V.2s2¢7114
Al3JA =1.15510 Al3NE V.lueTel Al3uK =V.slso?
Al3us -y,uels Al4CA V.544707 Aldkx V.lclave
Alact =U.51458¢ AlalT -U.4654083 Aleda =l.U¥250
Alant -V,113143 Al4UK V.UUbbSY AlaLd ~U.925131
AfLA v.l3eu71 AsEn V.luclso AsGL U.U4147
:;tz 3.9:4:;5 AZUA -V, V303506 A4NL V.UYULT4
24U ALUS U.U0bbbSY A y y
A3bk -u.2b4llp A3GE v.3eabo? Al TS TS
A3JA V.142673 A3NE Ve2élloe A3UK =-V.lbeey
A3us V.907393 AdCA V.177733 Adkk V.UbB7%0
AdGL V.UbY4lS A4lT V.U7%004 AGUA Vv.luel
Adhg V.UY4424 AdUK V.U4u35y AdUS V. 540905
ASCA U.U75535 ASFK v.luull ASGE =V.01745



A511
ASUR
Avkn
Avusn
AulLS
AuL
AINE
AbCA
AblT
AbUK
AYE R
AYJA
AYLS
B1GE
BINE
B1UCA
BlUIT
B1OUK
B2FR
B2JA
B2US
B3GL
b3NL
B4CA
B4IT
E4UK
BSFK
B5JA
B5LS
B6GL
BoONL
B7CA
BE71T
b7UK’
BYEFK
BbBJA
ByUS
BIGE
BYNL
ClFKk
C20F K
C21FK
Cdekk
CZ3Fh
Calb K
[P Y XY
C26FR
C27FK
DVCA
DVIT
DVULK
DOFR
DOJA
buus
DIGE
DINE
DloCa
DlulT
D1OUK
D11FR
D11JA
Dpllus
D12GE
D12NE
D13CA
Dl31T
D13UK
D14Fk
D14JA
Dl4us
D15GE
D1SNE
Dlé6CA
DlolT
Dl6UK
DZFR
D2JA
D2us
D3GE
D3NE
D4CA
DAIT
D4UK
DSFk

V.cbb542
=V.0z6207
=u.U5%«1
v.0bb371
V.9354u3
=V.U3b320
V.0374,2
“V.lavy50
V. UUUSYL
V.us73b0
V.UdYbYS
V.044973
0.05507
0.073547
-0.005675
-0.056102
-0.037766
v.078828
~0.018392
~0.201064
-0.022227
-0.006227
0.107045
0.244962
0.160445
0.504004
=-0.990486
-U.827685
=0.9906
-1.076%
~0.9779066
~0.267171
~-0.191914
0.037385
0.024627
-0.312743
V.169632
-0.3080631
-0.309134
0.001u42
-0.,033332
-V.0360L75
-0.0ez4205
-0.011001
-0.0u36Yyl
-v.ulv?71?7
0.00047¢
0.0072
0.046296
0.048061
0.063287
0.003366
-0.000932
0.010089
0.23172¢
-0.043995
-0.007863
0.239529
V.192508
0.12238
-0.025161
0.23597
0.0877
0.03381
-0.032712
-0.009773
0.213998
0.763452
0.,98310b
V.539202
3.845550EL-05
0.000151
0.005978
-0.019956
-0.022298
~0.49829
~0.006893
~0,230722
0.07571
-0.162029
0.092836
0.037063
0.036448
0.03674

ASJA
ASUS
ALGL
ALNL
ATCA
A711
ATUK
AbER
AbJA
LY 12
AYGL
AYNt
B1CA
B1IT
B1UK
B1UFK
B10JA
Bluus
B2GE
B2NE
b3CA
B3lT
B3Iuk
B4FKk
b4JA
B4US
BSGL
BSNE
B6CA
B6IT
BO6UK
B7ER
b7JA
bUS
BuGL
bYNE
BYCA
B91T
L9UK
ClUK
C2VUK
C21uK
22Uk
C23uk
(@7 1¥] §
CZ5UK
C26UK
C27UK
DVFR
DVJA
DVUS
DUGE
DUNE
DICA
DlIT
D1UK
D1QFR
DlUJA
blous
D11GE
D11NE
D12CA
Dl2IT
D12UK
D13FR
D13JA
Dl3us
D14GE
D14NL
D15CA
D1SIT
D15SUK
D16FR
D16JA
pleus
D2GE
D2NE
D3CA
LaIT
D3UK
D4Fk
D4JA
D4US
DSGE

V.21151%
=U.V47us
V.V4u 7
v.VUbDLLY
=U,Ludb T
-u,001340
V.l74044
V.0074b2
~V.019503
v.13711
=~V.0uT0e

V.016572
0.119397

0.206264
-0.151938
0,029941
0.080375
-0.001131
-0.063613
-0.081835
-0.152691
-0.042952
=-0.276035
0.462903
0.95586
0.346502
-0.935452
~V.b90964
=-1.07bbb
~-1.24523
=0.689923
-0.237020
~0.356622
~0.393195
-0.311723
-0.621455
-0.635720
-0.151063
-0.167466
0.002293
-0.067536
-U.U3c4bl
-0.0b4y32
=-V.U54001
-U.U4113.
-0.0150%
-0.005727
0.000353
v.,077221
0.107698
0.531404
0.003628
0.003585
0.049893
0.027008
0.009%035
0.20013
0.007364
0.508074
-0.24158
0.06167
-0.013955
0.054745
-0.003938
0.07675
0.002267
-0.213716
0.76204
V.799%26
-3.498167L~05
1.960370L-05
0.000183
V.0124
0.030428
~0.154852
0.1307
0.07838
0,.015319
0.0040611
0.025404
-0.09139
-0.032911
0.091665
0.05852

ASNL
AbLA
Abl1
ALUR
ATk K
ATva
ATuS
AbGL
ABNL
AYCA
AY1T
AYUK
BLlFR
B1JA
BlUS
B1UGE
BlUNE,
B2CA
B2IT
B2UK
BIFR
b3JA
bB3us
B4GE
b4NL
BSCA
bS1T
BSUK
bOFK
B6JA
BoUS
BIGE
BINE
EBCA
B8IT
BBUK
BYFR
BSJA
EYUS
clus
ca20us
Celus
[@/PI
C23us
Ceald
ca25us

C26LS

c27us
DVGL
DVNE
UUCA
DVIT
DOUK
D1FR
DlJA
Dlus
D1UGE
D1UNE
D11CA
D11IT
D11UK
D12FR
bla2Ja

‘blaus

D13GE
D13NE
Dl4CA
D141T
D14UR
D1SFR
D15JA
Dlsus
D16GE
D16NE
L2CA
D21T
D2UK
D3FK
D3IJA
D3us
L4GE
D4NE
D5CA
DSIT

=u.036bb
u.lv3415
=-V,ul?74%7
=V.lsboyy
V07473«
V.044200
~0. 034400
0.030c01
=0,0311v]
=0.0204Y
=Us00loud
'‘0.11b8697
0.05470
V.448139
0.083905
~0.,0UBb4e?
0.0000617
-0.218794
=-0.06906b2
-0.04068694
-0.01lgsb0
~0.065941
-0.09072
0.023018
=-0.013744
-0.6287u4
-0.947004
-V.87293¢
-0.724709
=-0.98b50 ¢
-U,725851
-0.141730
-U.451249
-Uv.271711
-0.378815
-0.151933
0.04942
-0.269714
V.Ulo0405
0.,004093
~0.198491
-U.187741
-U.U5047?
=-v.063531
V.0590Y9«
V.017710
=-0.027592
-0.0017u5
0.107001
0.018771
U.002086
-0.,002471
0.003u81
0.073674

0.027117

0.434367
0.20c21
0.137%u2
0.037268
0.161757
0.018407
0.1945068
0.0250061
0.544253
-0.24942
V.04b054
0.9%961b63
1.02768
V8258586
0.000154
-2.,144426L-05
=6.091796E-06
=-0.,06953
0.04514
=-0.078202

=0.UclIvb .

=0.299700

=-0.1%4023

=-0.021473
0.163077
0.10942
0.06593
U.116664
0.0273y
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D5JA
DSUS
D6GL
D6NE
D7CA
D7IT
DTUK
DBER
DBJA
DBUS
DYGE
DYNE
EICA
E11T
E1UK
E1UEFR
E10JA
£10US
E11GL
B11NE
E14CA
B12I7
E12UK
E13FR
E13JA
E13US
El4GE
E14NE
E15FR
E150A
E16CA
El6IT
El6UK
E17GE
E17NE
E18FR
EY8JA
E19CA
E19IT
E19UK
E2GE
E2NE
E20US
Elkk
E3JA
E3US
E4GE
E4NE
ESCA
ESIT
ESUK
E6FR
E6JA
E6US
E7GE
EINE
E8FR
EBJA
EBUS
E9GE
EYNE
FUFR
FUJA
FUUS
F10GE
F1UNE
F20CA
F201T
F20UK
F30FR
F30JA
F30US
F4UGE
FA4ONE
F5UCA
FSOIT
F50UK
F6OFK
F60JA
GUCA
GOIT
GOUK
G1PR
GlJA

-U.016782
0.103347
=-0.02391
U.0L239
=-0.001992
=0.004344
V.022854
=0.01609
V.00UBBY
0.02294
0.Ul666
0.01609
U.007281
0.019544
-U.00433
l.58587
V.005894
=V.116645
0.102443
U.0048YY
=U0.u77604
U.120007
5.57298
=3.24907
U.2842067
~0.0545%
1.628
V.403001
0.103117
-0.574234
V.670052
1.57536
U.282168
0.332797
-0.892653
V.761771
1.71901
2.14929
v.b8l0022
=0.204191
-8.064001E-05
0.000421
U.496b25
V.00301
=V.021b66
V.0V403e
-0.014921
=0.027174
=0.003532
~0.023132
0.02989
=0.057298
~0.564806
=0.057597
=0.763707
U.206985
-0.0748
-0.226858
=0.2860U81
V.700672
0.U62226
=U.00816
~0.018463
0.000225
V.242206
0.223077
~0.245403
0.176537
~0.04034)
=0.026652
0.804933
U.15222
-0.377934
0.138543
0.270787
1.31648
1.28695
0.612717
0.710113

=0.V03648 -

=0.00317y
U.013468
~9.,407155E-05
~3.658464E~05

DSNE
D6CA
LelT
DoULK
DTFR
D7JA
pus
DBGE
DENE
DYCA
DY17
DYUK
L1FR
LlJda
blus
Llostk
blunt
tllca
E11IT
L11lUk
bl2kn
LlZ2uA
E12us
E13GE
L13NL
Llaca
L14IT
L14UK
L15GE
E15NE
E16FR
bleJda
E17CA
E1717
E17UK
E1HGE
EL18NE
E19FR
E190A
E2CA
E21IT
E2UK
b21US
E3IGE
EINE
L4CA
E4IT
E4UK
ESFR
ESJA
ESUS
E6GE
E6NE
E7CA
ETIT
ETUK
E8GL
ESNE
EYCA
E9IT
E9UK
FUGE
FONE
Eluca
FlulT
F1louk
F2UFR
F20JA
F2uus
F3IUGE
F3UNL
FauCA
F40IT
FA0UK
FSOF K
F50JA
F50us
F6UGE
F6ONE
GUFk
GOJA
Guus
GIGE
GINE

0.00622
-0,073145
~U.0u528"7
-U.05u4l17

U.Ule72

0.001793

U.U1l894
-0.0128

0.00604

V.U17438
=0.003281

U.001453

0.,0333¢

V.U54274

U.UU3¢y
=U.u3bdle

U.033838
=0.U5458Y
-U.120347
~U.55U49Y

4.39095
-0.15b405
~U.468037

V,U84755
~0.028792
~-0.396027
-3,88655
-V.V6H4abS

L.U19635

U.700b25

V.1l0b524

1.83261
-2.84711
-U.686828
-0.521172

0.625931

U.091526

U.V6VU4eNE
-1.78200b

[ TR Y |

U.00V454

~6.443714E~07
~-0,24b602

V.043045

V.U58633

v.13s066
-U.031v4

V.lo3098
-0.017p24

U.026185

U.033956

U.0970606
~0.316001

U.264871

0.037192

U.024239
~U.343714

U.05664
=0.00l6u4
=-U.129687
-0.U74746
-0.010675
~0.004765
~0.053768

0.072819
~0.002007

0.052207
-0.07173

U.067515

V.290149
~U.255302

U.768406Y
~0.221008

U.189983

1.25097

1.30657

0.153611

0.468396

0.799582
-U.001236

0.045706Y

[T Y 1

=3.927120E~06
2.173991k-05

DSUK
D6FR
D6JA
béus
LIGE
D7NE
DUCA
Db1T
DBUK
LYFR
DYJA
vous
E1GE
L1nk
bluCa
tluly
bluuk
bBllkn
bllua
tllus
tleGt
bl2NE
kl3CA
E1311
kl3ua
LY4FR
Elaua
L15CA
E1SIT
E150UK
E16GE
E16NE
EYTEK
E17J0A
E1lbCA
ElbIT
E1B8UK
L1YGE
[ AT TS
E2kh

E2us
E3CA
E3IT
E3UK
E4Fh
Leda

ESGE
ESNE
L6CA
L6111
E6UK
E7FR
E7JA
E8CA
E81T
LBUK
EY¥x
EYJA
FUCA
FuoIT
FOUK
F1UER
FluJAa
Fluus
F2UGL
F20NE
F3uCa
Fiult
¥ 30Uk
F4UFK
F400A
F40Us
FS0GLE
ESUNL
F6UCA
FoUuIT
F6UUK
GUGE
GUNL
GICA
GlIT
GlUK

V. 07715y
=0.034%206
V. UVL4bBY
-U.L2V453
VU.00277
0.00v41
0.032561
=0.000764
0.0141b8
=-0.00794
[ TITITY T
0.U15392
U.013208
v.ululil
=-V.U343v0
V.1u55ue
1.23133
=1.02545
=V.V2eclUs
V.4cb301
~U,19114y
0.01950Y
-U.041273
-V.151060

-4.2394
U.10534
le9505¢
3.6875¢
4,10458
V.596763
U.09378
0.292781

-0.132219

-2.53006Y
U.2861b8

-0.372264
0.187571
V.039871

-0.971241

=0.0001Y2

~1,86682515-05

0.000243
V.1014Yy

-0.01444b
V.107434
U.01121?
V.031742
U.,001552

-0.0225

-0.,040335

=0.197234
=0.U9435
0.07705
U.5747065
0.415324
~0.113290
U.262491
U.156708
U.28364
V.014509
0.001455
=0.009255
-L.U15403
=0.099353
U.1240l6
U.616185
0.006946
0.09354
V.27949%0
-U.14b70
U.740935
1.76080
3.64313
24,2531y
1.20028
U.968503
V.02143
-1.1264
0.533112
=-0,012050
=0,008552
=0.000105

0.000155
=0.000265
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Glus
GlUGE
GlUNE
Gllca
Gll1T
Gl1luk
G12FR
Gla2Ja
Glaus
G2GE
G2NE
G20CA
G201T
G2U0UK
G21FR
G21JA
G21lus
G22GE
G22NE
G3CA
G3IT
G3UK
G30FK
G30JA
G30ous
G31GE
G31NE
Giaca
G321t
G32UK
G4FR
G4JA
Gaus
G5GL
G5SNE
G6CA
GoIT
GoUK
G7FR
G7JA
G7uUs
G8GE
G8NE
GYCA
GYIT
GYUK
HUFK
HOJA
HOUS
H1GE
HINE
H10CA
H10IT
H10UK
H11FR
H11JA
H1lUs
H12GE
H12NE
H13FR
H13JA
H14CA
Hl41T
H14UK
H15GE
H1SNE
H2FR
H2JA
H2Us
H3GL
H3NE
H4CA
H4IT
H4UK
H5FR
HS5JA
HSUS
H6GE
H6NE
H7CA
H7IT
B7UK
HEFR
HBJA

5.279754E-05
=0.002451
0.696158
=0.294437
0.442983
~0.828963
. 0.908516
=0.3406612
-0.480483
0.0044
0.015183
0.259146
-0.172217
0.317069
~0.994672
-0.091766
0.034483
0.546939
0.979839
-0.209463
=0.20476Y
0.752483
=0.002254
0.038284
=0.003303
0.046935
~0.051527
~0.06872
0.071145
0.016799
0,073793
0.05497
-0.034747
0.243101
0.543858
0.554509
V.4522
~1.08654
V.060923
0.04405
~0.053545
0.516343
=0.045435
0.037359
=0.262394
0.080414
0.129624
-0.060943
0.077502
0.040487
0.12252
0.025102
=-0.071293
0.091918
0.239274
~0.048667
0.01138
V.1238
0.500342
0.054154
0.149767
0.085483
0.055937
-0.103932
=0.326702
0.186242
-0.000659
0.000277
0.01107
0.009901
=0.065659
0.053718
=0.000501
0.003317
0.01573
=0.000268
0.072265

0.043488

0.154034
=0.001767
=0.001111
=0.002765

0.234953

0.292216

GloCA
GIoIT
Glyuk
GUIER
Gl1lJA
Gllus
G12GE
G12NE
G2CA

G21T

G2UK

G2UFR
G20JA
Ga2uus
G21GE
G21INE
Ga22aCa

G221IT

G22UK
G3FR
G3JA
G3us
G30GE
G3UNE
G31cCAa
G3lI1T
G31UK
G32FR
G32JA
G3laus
G4GE
G4NE
G5CA
GSIT
G5UK
G6FR
G6JA
Go6US
G7GE
GINE
GuCA
G8IT
GBUK
GIFR
GYJA
Gyus
HOGE
HUNE
H1CA
H1IT
H1UK
B10FR
H10JA
HluUs
H11GE
H11INE
Hl2CA
Hl21T
H12UK
H13GE
H13NE
H14FR
h14JA
H15CA
H151T
H15UK
H2GE
HZNE
H3CA
H3IT
H3UK
H4FR
H4JA
HaUS
H5GE
HSNE
H6CA
H6IT
H6UK
HTFR
H7JA
h7Us
HUGE
HONE

~0.050435
1.38277
0.757122
0.256753
~1.14262
V.347438
0.405291
0.363585
0.007542
0,000184
~0.046579
=-0.654758
-0.826017
0.007598
0.132577
0.171835
~0.194408
=-0.02103
0.525568
~0.249651
~0.58397%
=0.100705
0.052299
-0.086553
-0.048232
0.,037957
~0.076486
~0.017483
0,023627
=-0.004193
0.097097
V.024806
0.525327
0.326725
-0.927833
U.1B84551
~-0.212536
0.571938
~0.065372
0.077908
=0.115046
~0.125914
U.51128
=0.195855
0.034%0
0.05499
V. 089664
0.253769
-0.152912
-0.018547
0.051451
V,010249
V.UlseB2
U.00B26
U.,044574
-0.41788
U.113463
0.05552
=-0.010101
-0.021665
-0.165191
-U.021497
=0.010149
0,035674
-0.109401
-0.124118
~0.001326
-0.003371
-0,038753
0.164379
U.14371
=0.003771
=0.000414
0.61035¢
- 0.0287%9
0.032386

 =0.065748

=0.116616
=0.030433
=0.00426
=0.000251
=0,008498
V.347365
0.51165

G1OFR
GluJda
Glous
Gl1GE
GlINL
Gl2CA
Gla1t
Gl2UK
G2FR
GZJA
G2us
G2uGtE
G2UNE
G21CA
G2lIT
GZ21UK
G24F k
G22uA
Ga22us
G3GE
G3NE
G3uCa
G3uIT
G3UUK
G31FR
G31JA
G31lus
G3I4GE
G32NL
G4CA
GAIT
G4UK
GSFK
G5JA
G5Us
G6GE
GoNMNE
GICA
G711
G7UK
GHF K
GHJA
G8US
GYGL
GYNE
HUCA
HUIT
HOUK
H1FR
H1JA
H1lUus
H1UGE
H1UNE
H11CA
H11IT
H11UK
H12FK
Hl2JA
H13CA
H13IT
H13UK
H14GE
H14NE
H15Fk
H15JA
H2CA
H2IT
H2UK
H3FR
H3JA
H3US
H4GE
H4NE
H5CA
H5IT
H5UK
HoFK
HoJA
B6US
HTGE
HINE
H8CA
HBIT
HUUA

0.63636y
~0.610265
-0.299741
-U. 422543
-0.687287
0.16576
V.361741
-0.68U074
0.013437
0.031405
-0.uul34l
0.621408
0.963567
0.213911
-U.35228Y
-U.576970
0.386726
-0,23257¢
0.111434
-0.3022
~0.679193
0,04415
~0,045144
-0.342353
0.000667
0.033051
0.003961
0.05161Y
0.04683
0.399296
0.071244
U.444298
v.332204
0.064557
-0.20976%
U.679257
0.53443
0,101733
-0.006446
-0.696908
V.076435
-0.219103
~0.106%03
-0.94023b
-U.454351
V.203b96
-0.57653y
0.548739
0.073406
0.016673
0.014957
0.247567
0.586296
-0,049448
0.081144
0.306618
0.248513
~0.1193u8
0.08955
0.201372
0.113126
-0.066495
~0.499385
-0.077889
-0.03302
0.085196
0.001095
-0.0065663
0.049731
~U.012907
“0,00087
0.003139
0.000248
0.012595
0.018204
0.014503
0.011124
~0.030858
0.010184
~0.001028
-0.002796
0.342569
0.235%021
V.329246
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HuUS
HYGE
HYNL
TUCA
101T
10UK
I1FR
11JA
11US
12GE
12NE
13CA
1317
13UK
I4FR
14JA
14US
15GE
I5NE
" 16CA
I6IT
16UK
17Fk
17JA
17Us
18GE
16NE
KUCA
KOIT
KOUK
K1ER
K1JA
Klus
K1UGE
K1UNL
Kllca
K11IT
K11luk
K12k R
K12JA
K12us
K13GE
K13NE
K14CA
Kl41T
K14UK
K15FR
K15JA
K15US
K2GE
K2NE
K3CA
K3IT
K3UK
K4FR
K4JA
K4Uus
KSGE
KSNE
K6CA
K6IT
KoUK
K7FK
K79A
K7Us
KHGE
KENE
. K9CA
KYIT
K9UK
LUFK
LOJA
LiCA
L1IT
L1UK
L2GE
L2NE
L3FR
L3JA
L4CA
L4IT
L4UK
L5GE
LSNE

0.067992
0.113401
0.081916
-0.372035
-0.361626
~0,.334918
0.795262
0.720108
0.661462
0.032126
0.364942
-0.017921
0.093963
-0,08037
-0.059963
0.00033
-0.066497
-0.007693
0.406705
~0.075556
0.117275
0.085876
-0.041407
-8.8686476E-05
~0.068607
~0.028547
-0.04174
-0.03672
0.030647
=0.085985
0.0951¢
-0.28134
-1,%4
-0.05558
0.11578
0.43356
0.510238
0.712146
-0.04162
0.15317
0.222
26.5363
-5.78759
~0.2753
0.1586
-0.2117
-0.1698
0.4259
-0.1317
79.9045
~0.064761
0.06676
-10.1092
0.5639u8
0.0028
-0.02574
~0.055642
-0.01241
-0,04987
-0.51519
~0.004496
0.14599
0.00344
0.056447
0.008
0.01352
-0.02741
0.49477
-0.15663
0.350697
0.001753
-0.000313
-0.044797
-0,2118
-0.5398
-113.957
10.9493
0.6546
0.076104
0.510603
0.970475
0.564549
0.0106

0.024793

H9CA
HIIT
HOUK
IVFR
I0JA
10Us
I1GE
1INE
12CA
121T
120K
I13FR
13JA
13Us
14GE
14NE
I5CA
ISIT
I5UK
16FR
16JA
16US
17GE
I7TNE
I8CA
I8IT
18UK
KOFk
KUJA
KULS
K1GE
KINE
K10CA
KloiT
K1UUK
K11FR
K11JA
Kllus
Klact
K12ng
K13Ca
K131T
K13uK
K14FR
K1l40A
K1l4uUs
K15GL
K15NE
K2CA
K21t
K2UK
KIFR
K3JA
K3us
K4GE
K4NE
KSCA
KSIT
K5UK
K6FR
K6JA
K6US
KIGE
K7INE
K&CA
K8IT
K8UK
K9FR
K9JA
K9USs
LUGE
LUNE
L1FR
L1JA
L2CA
La21T
L2UK
L3GE
L3NE
L4FR
L4JA
LSCA
LSIT
L5UK

0.272154
0.229865
0.102093
-0.04U15y
«0.,02330y
-0.104698
0.545657
0.326505
V.127849
0.036875
0.13774
V.062886
0.013094
0.082842
V.014642
0.042767
0.131179
-0,.040057
0.12945¢6
-0.018874
0.053008
0.052165
0.053553
-0.074126
0.066109
V.Ul6l46
v.014522
«0.007933
0.066137
-0,118647
0.084483
0.074312
-0.50794
0.1779
~0.364917
-0.205692
V.10676
-0.011724
21.9658
=7.00023
-0.19053
0.182301
0.28402
0.6105
0.2194
0.277%
0.5547
0.5438
~-0.04238
-0.372853
~0.305548
-0,34383
-0,18028
-0.065193
0.138669
0.243743
0.34558
0.07162
V,.02992
V.216151
=-2.03841
-0.038
0.01ubb
-0.03923
-0.0327
-0.01914
-0.028305
0.11732
-0.212914
0.24654Y
0.001334
-0,001407
-0.736738
-0.579833
33.9022
17.655
29.8764
~-0.2109
-0.192914
0.916987
0.142302
-1.
-1.
-0.02371e¢

HIFR
HYJA
HOUS
IUGE
IUNE
11CA
11T
11UK
12kK
12JA
1208
13GE
I13NE
14CaA
1411
14UK
ISFR
I5JA
15Us
I6GE
I6NE
17CA
171T
17Uk
I8FR
T8JA
1805
KUGE
KUNE
K1CA
K1IT
K1UK
K1UFK
K10JA
Kluus
K11GE
K11NE
KlaCa
Klair
K12UKk
K13FR
K13J9A
K13us
K14GE
h14NE
K15CA
K151T
K15UK
K2FR
K2JA
K2LS
KIGE
KINE
K4CA
K4IT
K4UK
KSFK
KSJA
K5Us
K6GE
K6NE

- K7CA

k71T
K7UK
KUFK
K8JA
KgUSs
K9GE
RYNE
LUCA
LuIT
LOUK
L1GE
L1NE
L2Fk
L2JA
L3CA
L3IT
L3UK
LAGE
L4NE
LSFK
LSJA
LO6FR

0.250369
0.123404
0.01s30Yy
=0.113764
~1.37668
0.202255
0.772121
0.346070
0.010317
0.0020664
0.018057
0.032967
0.277274
0.179301
-0,013925
0.0347069
0.037033
0.010134
0.036839
0.033623
-0.157412
-0.055634
-0.091501
=0.031961
0.V018122
=-0.041865
V.004386
-0.0041b8
=-0,01943y
-1.001u9
=-70.1123
-0.211225
-0.109%8
-0.05976
~0,266557
8.54003
-0.1208611
~0,16197
U.196408
-0.40683
=-0.07258
0.0343
0.02
V.1674
-0.2528
-0.696¢
0.6312
0.5135
0.378%07
0.14682
0.087633
-0,02164
-5,04602
0.06475
-0.185420
0.129087
0.05509
1.33237
0.140337
0.089455
0.108302
0.01197
-0.03065
U.04lble
0.01106
0.00430
-0,009
0.57%013
=0.3%2292
~0,000111
-0.000100
0.001221
~0.672213
-0.1362
131.55
-405.337
-0.0089
-0,032609
0.1369
0.238757
0.624358
-0.030492
-0.0779
-0.65
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L6GE
MUCA
MUIT
MUUK
M1GE
MINE
M2F K
M2JA
M3CA
M31T
M3UK
MAGE
M4NE
MS5FK
M5JA
M6CA
Mol1T
M6UK
XPFR
XPJA
XEUS
ZPGE
ZPNE

=-0.0086
-0.00314
0.0232
0.00597
-0.95133
0.11611
-0.06955
-0.03956
0.07509
0.76727
1.20971
2.98731
=0.10364
-3.15593
-0.02198
0.31538
0.15115
=0.20116
0.01379
0.0228
0.00866
0.025
V.025

Lo6JA
MOFR
MUOJA
MICA
M11T
M1UK
M2GE
M2NE
M3FR
M3JA
MACA
MalT
M4 UK
M5GE
MSNE
MOFR
M6JA

XPGE
XPNE
ZPCA
iP1IT
LrUK

~0.3398
0.06315
0.00323
0.051u3
=0, 08497
0.80037
0.05737
=0.0781b
-1.13931
-0.,87177
-0.30121
0.1553
-2.03667

-=0.13434

=1.97462

=0.39345
0.20401
4.
0.01143
0.011el
0,025
0.025
V.025

L7FR
MUGE
MUNL
MlFk
nlJA
M2CA
M21T
M2UK
h3GE
M3NE
MAFR
MAJA
MS5CA
MSIT
MSUK
MoGLE
MoONL
XPCA
XPIT
XPUK
LPER
LPJA
BPUS

-0.3%
0,000064
0.0273y
0.133e1

-0,03233

-0.006b3

~0.029

=0.02808

-0.734065

=-0,66lul
1.42500
3.92440
0.18038

-0.35833

-0.9897%
U.1b6b5

-U.35813
0.012
0.0121s
0. 0067
0.025
0,029
U.025
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TABLE 3

The Floating Period Model: Mark IV-FLT

SYMBOL DECLARATIONS

ENDOGENOUS :
ETOYCA EBTOYFR BTOYGE BTOYIT BTOYJA BTOYNE BTOYUK BTUYUS CTOYCA CTUYFR CTUYGE C1uYIT
CTOYJA CT10YNE CTOYUK CTOYUS GRECAXLl GREFRX11 GKEGEX21l GHEITX1l GREJAXZ]1 GKENEX]]
GRLUKX11l CGKPXICAl GKPX1Fkl GHFXIGE]l GRFX1ITL GRPX1JAZ GKFXINEL GkFX1UK)] GKPXLUS]1 1TUYCA
ITOYFk ITOYGE ITOYIT ITOYJA ITOYNE ITUYUK ITUYUS LNECA LNLFk LNEGE LNEIT LNEJA LNLML
LNEUK LNMCAU LNMFRU LNMGEU LMMITU LNMJUAU LNENCA  LNMNCAEX LMBNEU  LNMME X LNANE nbX
LNMNGE  LNMNGEEX LNMNIT LNMNITEX LNMNJA LNKNJALX LNMNNE LNMNNELX LNMNUK LMMNUKLX  LNMNUS
LNMMUSEX LNMUKU LNMUSU LNPCA LNPFR LNPGE LNFIMCA LNPIMF& LNPIMGE LNPIMIT LNFIMJA
LNFIMNE LNPIMUK LNFIMUS LNPIT LNPJA LNPNE LNPRCA LNPRFR LNFRGL  LMPRIT  LNPRJA  LNPKNLE
LNPRUK LNPRUS LNPUK LNPUS LNCIMCA LNLIMEK LNCIMGE  LNGINIT  LMGINMJA  LNCIMNL LN IMUA
LNCIMUS LNYKCA LNYRCAF LNYRFR LNYKFKP LNYKGE LNYKGLP LNYKRIT LMYRITY LMNYXJA  LNYRJAP
LNYRNE LNYKRNEF LNYRKCA LNYKKFR LNYKKGL LNYRKIT LNYKRJA LNYKMNE LNYRKUK LNYRKUS LMNYKICA
LNYRTFR LNYKRTGE LNYKTIT LNYKTJA LNYRTNE LNYRTUK LNYKTUS LNYRUK LNYRUKF LNYRUS LNYRUSP
RCA RFR RGEL RIT RJA RNE KUK RUS SGKPXICl SGRPXIFI BGKRPXLILL  SGLIKFX1JUZ UNFX  UNUK  UMNUS
XTOYCA XTOYCAEX XTOYCAU XTOYFR XTOYFREX XTUYFRU X1UYGE XTUYGEEX XTO0YGEU x1UYIM
XTOYLITEX XTOYITU XTUYJA XTOYJAEX XTOYJAU X1GYME XTUYMEEX XTUYNLU  XT10YUK  XTUYUKEX
XTOYUKU XTOYUS XTUYUSLX X10YUSU %1CAIL SIGEIL 3Z1ITL %lJAz “INBIL %1UKIL Z1USIL 32kkl

EXOGENOUS ¢
LNEUS 'LNGCAU LNGFRU LNGGEU LNGITU LNGJAU LNGNEU LNGUKU LNGUSU LNRFOIL 1T

COLFFICIENT:
ALCA ALFR AIGE ALIT AWA AINE ALUK ALUS AlOIT AlUJA ALUNL ALULS ALLICA Allek AllGL
ALLIT ALLJA ALINE ALLIUS ALZGEL ALZNE AL2UK  Al20S Al3GL Al31T AL3UA AL3INE  AL4CA  AlaGtE
AlL4JA ALANE A2CA A2FR A2GE A2IT A2JA A2ME  A2UK A2US A3CA A3FR A3GL A3NE A3UK  A3US
A4CA  AANE A4US ASCA ASIT ASIA ASNL AGCA  AGNE A6US A7Fk ATGE AINL ATUR  ABCA  ABGL
ABNE  ABUS AYFR AYNE AYUK AYUS BICA BIFK BIGE B1IT BlJA BINE bLIUK BIUS BIUFR B1UJA
BIONE BLlOUK B2CA B2FR B2GE B2IT B2JA BudL L2UK bB2US L3CA B3JA B3INE b3UK b3Us BACA
B4tk BAGE B4IT BAJA BANL L4UK b4LS HSCA BSFR BSGE b51T B5JA BOHNL BSUK BSUS B6CA
B6FR B6GE BG6IT BO6JA BONE B6UK E6US B7CA B7FR B7GE B7IT LBTJA B7stk B7US BUCA buGL
BSBIT BBJA BUNE BBUS B9CA BYGE EYIT bYJA BYNE CIFR ClUK Clus C20FR Cz0uk C20Us
C21FR C21UK C21US C22FR C22UK C22US C23FR C23UK C23Us C24UK C24US C25FKk  C25UK C2eus
C27FR C27US DOCA DUFR DUGE DUIT DUJA LUNE DOUK DUUS DICA DIlER DIGL DIIT DLIJA UINE
D1UK DILS DIUIT DIUNE DIUUK DLOUS DILIIT DIINE D11US D12FR 0L12VU5 DI3NE Cl3UK Ll4CA
DI4FR DI4GE DI4IT D14JA DI4NE D14UK D14US DL15CA L1S5Fk DISJA LDISNE DISUK D15Us wleJA
Dl6US D2FR D2JA D2UK D2US D3FR D3JA D3NE D3US D4CA D411 D4JA DLANL DSCA DSJUA  LSUK
D5US D6CA D6FR D6UK D7IT DIJA DBCA DYCA EICA LElbk E1GE EIIT ELJA El@E BIUK EIUS
E10CA ELIFR ELINE ELNIUK ElIUS E12FR E120A E12NE E12UK Etl2us El3FrK EI3IT EL13JA Ll3uk
E14CA EL4FR EI4GE EI4IT E14JA EL4NE El4UK EL15CA EISIT EISUK EL6CA El6Fk E161T LleJA
E16NE EL6UK E17CA EL7JA E1INE E17UK ELBFK EI1UGE LIBJA L1BUK E19CA L1YJA L2CA E2Fk
E2IT E2NE E2US E20US E21US E3CA L3GE E3NE E3UK L4CA L4FK EAIT E4MNL B4UR B511T LSML
ESUS EG6FR E6IT E6JA E6NE ETGE E7JA EINE EBFR EBGE LUJA EBUS EYFK ESGL PUCA FUFR
FOGE FOIT FOJA FONE FOUK FUUS FICA F1FR FIGE FI1IT FIJA FINE FlUK FlOUS F2FKk F20uUs
F3CA F3FR F3GE F4GE F4JA P40US FS50US F6CA F6FR F6GE F6IT F6JA FO6NE FO6UK GOCA GUFR
GOGE GUIT GOJA GONE GUUK GOUS GlJA GINE GlUS GlOCA GlUGE Gl2UK GliuS G2NE G2UK
G20CA G20GE G22UK G22US G3FK G3IT G3JA G3NE G30CA G30GE G32UK G32US GAFR G411 G4JA
GANE GS5FR G5IT GSJA GSNE G6CA GoFR G6GE GoIT GONE GOUK G6US GINE GTUK GHCA GUEK
GHGE GBJA GBUK G9CA GYFR GYGE HUCA HUFR HOGE HUIT HUJA HONE HOUK HOUS HIFx HIGEL
H1JA HINE HIUK HIUS HIUGE HIOJA HIUNL H1OUK H11CA H11FK H11IT H1lUK H12CA H12kR
HI2GE H120A HI2NE H13CA HI3IT HI3JA HI3NE H13UK HI4JA HL4NE BI4UK HISCA B1S5kn b1SGE
HISIT H1SUK H2US H3CA H3FR M3IT H3UK H3US HACA HAUK H4US HS5CA HSFR HSGE H511 HSJA
HS5NE  H5UK HO6IT H6JA HONE B7CA HIFR HIIT HTJA BINE  HIUK HUCA H6FR HEGL HbI1 hBJA
HENE  HUUK HBUS hYCA  HYFR HYIT H9JA 1UCA IUFR 10GEL 1011 IUJA IUNE IUUK 1I0US 11CA
IIFK 11GE IMIT I1J0A IINE 11UK 1I1US 1I2US 1I3CA I3FR 13U8 1I4FR 14IT 1I14JA 14Us 15CA
ISNE IS5URK I5US I6CA I6FR I6GE I6IT 16JA I6NE I6UK 16US 1I7U8 JOCA JOFR JOGE JUIT
JOJA JONE JOUK JICA J1JA JIUK J2CA J2FR J2GE JZIT J2NE J3IT JU3NE J3UK J4GE KUCA
KOER KOGE KOIT KOJA KUNE KOUK KUUS KIGE KINE KIUK KIOCA K1OUK KklOUS KI1IPR KI11IT
K1INE K11UK K11US K12IT K13CA KI131T K14CA hl4Fk K14IT K14JA KI4NE K14UK K14US A1SCA
K15Fk KISIT K1S5JA KISNE KISUK K15US KzCA K2FR K21T K2JA R2NE K2UM K2US K3CA A3UA
K3US KAGE K4IT K4ANE K4UK K4US KS5CA KSJA K5US K6CA KoKk KOGL. K6IT Ko6JA KoNE K7JA
K7UK  KBUK K9CA K9FR KYGE KYIT KYJA KINE K9UK K9US MUCA MUFR MUGE MUIT MUJA MUNE
MOUK  MICA MIFR MIGE MIIT MIJA MINE MIUK M2CA M2PK M2GE M2IT M2JA MZNE M2UK M3CA
MIFR MIGE M3IT M3JA M3NE M3UK M4CA M4FR MAGE MAIT M4JA MANE M4UK MSCA MSFR  M5GL
MS5IT M5JA MSNE MSUK M6CA M6FR M6GE MOIT M6JA MoNE MOUK

PAKAMETE K
DVCA DVFR DVGE DVIT DVOA DVNE DVUK DVUS XPCA XPFR XPGE .APIT XPJA XPNE XPUK XPUS
ZPCA I¥FR SPGE 2RPIT 2ZPJA IPNE 2PUK 2SPUS



ECUATIONS

1:

3:
4:

53

11:

12:
13:

14:

15:

16:

17:

1s6:

21:

223

23:
24:
25:

26:

27:

24

29:
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LNYRUSP = (1-ZPUS)*XPUS+ZEUS*LNYRUS® (1-ZFUS) *LNYRUSE (= 1)

BTOYUS == XTOYUS-ITOYUS=CTOYUS

LNQIMUS == LNPIMUS-LNFUS .
LUNOBO we LNMNUS-LNMNUSEX Rl

LNMNUSEX == 2%*LNMNUS(=1)=LNMNUS (=2)=-0.44937* (DEL(1 : LNMNUS(-1))=DEL(1 : LNMNUS(~2)))
+0.00021-0,.8U994*LNMUSU (=2)

XTOYUSU == XTOYUS-XTOYUSEX
XTOYUSEX == XTOYUS(-1)+0.35462*XTOYUSU(~2)+0.20226*XTOYUSU(~3)+0.00053
LNYRTUS == LNYRUS-LNYRUSP

LNYRRUS == (DVUK*LNYRUK+DVCA®*LNYRCA+DVFR*LNYRFR+DVGE®*LNYRGE+DVIT®*LNYRIT+DVJA*LNYRJA+
DVNE*LNYRNE)*1l/ (1-DVUS)=7,40946

LNPRUS == (DVUK" (LNPUK=LNEUK)+DVCA* (LNPCA=LNECA)+UVF&* (LNPFR=-LNEFK) +DVGE* (LNPGE~LNEGE
)+DVIT* (LNPIT=-LNEIT)+DVJA®* (LNPJA-LNLJA) 4CVNE® (LNPNE=LNENL) ) *1/ (1~-LVUS) +2.53ubb

GREUKX11 == 4¢(1®(MOUK+MI1UKR*DEL (1 : LNPIMUK)<+MZUK*DEL(1 : LNKPO1L)+M3UK*LLL(1 :
LNYRRUK) +M4UK*DEL(1 : ITOYUK)+MSUK*DEL(1 : LNFRUK)+M6UK*DLL(1 : LNEUK)))

21US1L == 4*DEL(1l : LNPUS)~-GRPX1US1(~-1)

GRPX1US1 == 4* (KUUS+K2US*LNMNUS (1) +K3US*LNMNUS (=2) +K4US*DEL(1 : LNYRUS(-1))+K5US"kUS
+K9US®*LNPUS (1) +K1UUS®LNPUS (-2) +K11US*LNMUSU(=-1) ) +K14US™Z1USLIL+K1505*21US1L (~1)

LNPUS = BlUS*LNHNUS*B2US'LNYRUSP*B3US'LNYRTUS*B‘US'RUS*BSUS'(LNHNUS(-I)-LNPUS(-I))‘
B6US* LNMUSU+E7US*LNMUSU (=1) +EBUS*LMNMUSU (-2) +U*LNMUSU (-3)

LNYRUS = A1US+A2US*LNYRUSP (=1)+ (1-A2US) *LNYKUS (-1) +A3US*LNMUSU+A4US*LNMUSU (-1} +0*
LNMUSU (=2) +A6US*LNMUSU (-3) +U*LNGUSU+ABUS*LNGUSU (1) +A9US* LNGUSU (~2) +A10US*LNGUSU (=3) +
Al1US*XTOYUSU+A12US*XTOYUSU(~1) +U*XTOYUSU (~2) +0*XTUYULSU(-3)

DEL(1 : UNUS) = CluS+C2UUS*DEL(1 5 LNYKUS)+C21US*DEL(1 : LNYKUS(~1))+C22UL5*LLL(] :
LNYRUS (=2) )+C23US"LEL (L : LNYRUS(=3))+C24US*LLL(L : LNYRUS(-4))+CloUS*LLEL(]1 & LiYnUS(
<6} ) +C2T7US*LEL(1 : LNYKUS(-=7})

DEL(1 : LNMNUS) = E1US+E2US*T+0*LNGUSU+L5US* (LNGUSU (~3)+LNGUSU (-4) ) +LBUS* (LNFUS (-3) =
LNPUS (=5) ) +U™UNUS (=1) +E1 LUS*UNUS (= 2) +L12US*UNUS (= 3) +0*UNUS (~4) +L20US*LEL (1 : LNHNUS(
~1))+LE21US*UEL (1 : LNMNUS(~2)})

RUS = DUUS+D1US*GRPX1US1+014US"RUS(~1)+L16US*GRFX1USL (~=1)+D15US*T+D2US* LNMUSU+L3US"
LNMUSU (-1) +0*LNMUSU (-2) +DSUS*LNMUSU (= 3) +0*LNGUSU+0* LNGUSU (=1) +0*LNGUSU (~=2) +0* LNGLSU (
=3)+D10US*XTOYUSU+D11US*XTUYUSU (~1) +L12US*XTCYUSU (=2) +U*X10UYUSU (- 3)

LNPIMUS = LNPIMUS(-1)+FUUS+FlUUS*DEL(1 : LNFIMUS(-1))+F20US®ULL(1 : LNKPOIL)+0*DLL(1
s LNYRRUS)+F4UUS®*DEL(1 : ITOYUS)+F5U0US*DEL(1 : LNPKUS) )

ITOYUS = IOUS+I1US*ITOYUS(=-1)+I12US*LNYRUSP+13US*LNYRTUS+I4US*LNYRTUS (-1)+150U5*LNCIMUS
+I6US*LNGIMUS (=1) +17US*LNQIMUS (=2)+(U*LNCIMUS (~3)

XTOYUS = HOUS+H1US*LNRPOIL+H2US*LNYRTUS+H3US*T+H4US*XTOYUS (=1) 40" XTUYUS (=2) +U*LIPRUS+
U*LNPRUS (=1) +H8US*LNYRRUS+U*LNYRKUS (=1) +U*LNPUS+0*LNPUS (~1)

CTOYUS = GOUS+GlUS*T+0*LNRPOIL+U*KUS+0*GREUKAL1+U®RUK+GOUS* (XTOYUS=ITOYUS) +U*LNYKTUS+
O*DEL(l : LNYRUS)+O*DEL(1l : LNYRKUS)+0*DEL(1 : RUS)+U*DEL(1 : RUS(-1))+Gl2US*LLL (1 :
RUS(=2V)+U®*DEL(1 : RUK)+O®*DEL(1l : RUK(=-1))4G22US*DLL(l : RUK(-2))+U*DLL(1 3 GhbUnall)
+0*DEL (1 : GREUKX11(-1))+G32US*DEL(1 : GKEURAL1(-2))

LNYkUKP = (1=~ZPUK) *XPUK+ZFUK*LNYRUK+ (1-2PUK) *LNYRUKP (~1)

LNQIMUK == LNPIMUK-LNPUK

LNFUKU == LNMNUK-LNMNUKEX

LNMNUKEX == LNMNUK({-1)+0.21096* (LNMNUK(=1)=LNMNUK(=2))+0.2b454* (LNMNUK (=) ~LNMNUA (=3}
)+0.00627 .

XTOYUKU == XTOYUK-XTOYUKLX

XTOYUKEX == XTOYUK(-1\*U.2491'XT0¥UKU(—2)-U.lOZ’Z'in!UkL(-4)-0.37b30'lTb!unu(-7)*
0.00084

BTOYUK == XTOYUK-ITOYUK-CTOYUK



(a

kI'H
31:

32:

33:
34:

352

37:

k'Y

39:

4U:

44:

45:
46:
47:
4b:
49:
50:

54:

553

562

57:
Sts

59:

60:

59

LNYRTUK == LNYKUK=LNYKUKF

LNYKKUK ®= (DVUS*LNYRUS+LVCA*LNYRCA+LVER*LNYRFK4DVGE* LNYKGE4LVITALNYRIT4DVJA* LY hu A+
DVNE*LNYRNL) *1/(1-DVUK)-7.3600bb

LNPRUK == (DVUS* (LNPUS-LNEUS)+LVCA® (LNPCA=LNECA) +DVFK® (LNFFR-LNLFK) +DVGL® (LNPGL-LNEGL
) +LVIT* (LNPIT=LNELT) +DVJA* (LNPUA=LMEJA) $LVNE® (LNPNL=LNENL) ) *1/ (1=LVUR) +1.32470

Z1UKIL == 4*DEL(1 : LNPUK)=GRPXIUK1(~-1)

GRPX1UK]l == 4% (KQUK+K1UK®LNMNUKEX+K2UK*LNMNUK (~1) +K 3UK*LNMNUA (=2) +K4UK®*DBL (1 1 LNYKUK
(1)) +0*RUK$0*RUK (~1) +KTUK®* (KUS+GREUKX11) +K8UK® (KUS (=1) +GKEUKX11(=1) ) 4KQUK*LNFURA (=1) +
K10UK*LNPUK (~2) 4K 11UK*LNMUKU (=1) $0* LNMUKU (= 2V $UPLNKUKU (=3) ) +K14UK* L 1URIL+K15Un® 2 1UK L
(-1)

LNPUK = BlUK+LNMNUK+B2UK*LNYRUKF+BIUK*LNYKTUK+B4UK*KUK+B10OUK® (KUS+GREUKX11) +b5UK* (
LNMNUK (=1) =LNPUK (=1) ) 4b6UK*LNMUKU+U* LNMUKU (= 1) +0* LNMUKU (= 2) 40 *LNMUKU (- 3)

LNYKUK = AlUK+A2UK*LNYKUKP (=14 (1=A2UK) *LNYRUK (=1} +A3UK*LNMUKL+0*LNMUKU (=1) +0* LNMUKLU (
=2)+0*LNNUKU (=3) 4ATUK* LNGUKU+0*LNGUKU (~1) +A9UK*LNGUKU (=2) +U* LNGUKU (=3) +U*XTOXURL+
Al2UK*XTOYUKU (=1) +U*XTOYUKU (~2) +0* XTOYUKU (~3)

DEL(1l : UNUK) = ClUK+C20UK*DEL(1l : LNYRUK)+CZ1UK*DEL(1 : LNYRUK(=1))+C2ZUK*ULL(1 :
LNYKUK (=2) ) $C23UK*DEL(1 : LNYRUK (=3))4C24UK*DEL(]l : LNYRUK(~4))+C25UK*LEL(1 : LNYKUK(
-5))

DEL(1 : LNMNUK) = E1UK+0*T+E3UK*LNGUKU+E4UK® (LNGUKU(~1)+LNGUKU(~2))+E11UK*UNUA (~2) +
E12UK*UNUK (=3) +E13UK*UNUK (=4) +E1 4UK*BTGYUK+EL15UK* 1*BTOYUR+EL10UK® (BTOYUK (=1) +bTUYUR (=2
VV4E1TUK* (1* (ETOYUK (~1) +BTOYUK (=2) ) ) #E16UK® (BTUYLR (=3) +bY0Y UK (=4) )

RUK = DOUK+D1UK*GRFXLUK14D14UK* KUK (~1) 4U*GRPX1UKL (=1) +D15UK*T+D2UK* LNMURAU+U*LNAURL (=1
) $U*LNMUKU (=2) $+LSUK*LNMUKU (=3} +LoUK*LNGURUU*LNGUAL (= 1) $0*LNGUAL (~2) +U* LNGLKL (= 3) +
U1OUK*XTOYUKU+0*XTOYURL (=1) +0*XTOYUKU (=2) +D1 IUK*XTOUYURL (= 3)

DEL(1l : LNEUK) = FOUK+FI1UK*LLL(1 : LNPthK)-FlUK‘DLL(l t LNPKUK)

LNGIMUK = TUUK4I1UK*1TOYUK+15UK*LNYRTUK {~1)+16UK*LNC1MUK (-1)

BTUYUK = JOUK4J1UK*BTOYUK(-1)+J3UR*LEL(Ll : LMELK(=~1))

XTOYUK = HOUK+B1UK*LNEUK+(H3UK+h4UK®*U) *LNEUK (~1) +HSUK*LNKPCIL4+U*LNYKTUK+HTUK*T+HbUR®
XTOYUK (~1) +0*XTOYUK (=2) 4+H1 UUK*LNPRUK+H1 LUK*LNPRUK (- 1) +U*LNYKKUR+h] 3UK*LNYRRUK (1) +
H14UK*LNPUK+B15UK*LNFUR (-1}

CTOYUK = GOUK‘GZUK'LNRPOIL*GOUK'(XTOYUK-ITOXUK)‘G’UK'LNYRTUI‘G&UK‘DLL(I t LNYKUR)+
Gl2UK*LEL(1 : RUK(-2))+GZ2UK*DEL(1 : RUS(-2))+G32UK*DLL(]1 : GREUKX11(=2))

LNYRCAF = (1-%2PCA) *XPCA+ZFCA*LNYRCA+(1-2PCA) *LNYRCAF (- 1)

LNQIMCA == LNPIMCA-LNPCA

LNMCAU == LNMNCA=~LNMNCAEX

KTOYCAU == XTOYCA~XTOYCAEX

XTOYCAEX == XTOYCA(-I)-0.20227'(XTOYCA(-I)-&TOYCA('2))00.00075-0.30&44‘XTO¥CAU(-&)
LNMNCAEX == 2%LNMNCA(~1) ~LNMNCA(-2)-0.64605* (DEL(] 3 LNMNCA(=1) }=DEL (1 : LNMNCA(=2)))
=0.65993* (DEL(1 : LNMNCA(72))=DEL(1 : LNMNCA(~3)))+0.00U4-0.46226*LNMCAU (=3)-0,56997*
LNMCAU(-4)

ETOYCA == XTOYCA-ITOYCA-CTOXCA

LNYRTCA == LNYRCA-LNYRCAP

LNYRKCA == (DVUS*LNYRUS+DVUK* LNYRUK+DVFR* LNYRFR4DVGE*LNYRGE+LUVIT*LNYRIT+DVJA*LNYRJA+
DVNE*LNYRNE)*1/ (1-DVCA)~7.26361

LNPRCA == (DVUS'(LNPUS-LNLUS)‘DVUK'(LNPUK-LNEUK)‘DVFN'(LNPFk-LNEFk)‘DVGL‘(LNP&L-LNEGL
)‘DVIT‘(LNPIT-LNEIT)‘DVJA'(LNPJA-LNEJA)‘DVNL'(LNPNL-LNENE))'1/(1-DVCA)‘1.24117

Z1CAlL == GRPX1CAl(~1)=-SGRPXIC1(~1)

SGRPX1C]1 == 4'(KOCA‘KZCA'LNHNCA(-I)OKJCA'LNHNCA(-2)OKSCA‘kCA‘KbCA‘kCA(-l)‘KSLA'LN&CA(
~1)+K10CA®LNPCA (=2) 4K} 3CA*LNKCAU (=3} )

GRPX1CAl == SGRPX1C14K14CA*21CALL+K15CA*Z1CALL(~1)

GRECAX11 == 4% (1% (MOCA+MICA*DEL(] : LNPIMCA) +H2CA*DLL(1 3 LNWPOIL)+M3CA*DEL(] :
LNYKRCA) +M4CA®*DEL(1 : ITUYCA)+MSCA®LEL(L ; LNPKCA) +MoCATLEL (1 : LNECA)))

LNPCA = BlCA‘LNHNCA‘BZCA'LNYRCAP#BJCA'LNYRTCA‘B‘CA'RCA‘BSCA‘(LNHNCA(-I)-LNPCA(-I))‘
BhCA‘LNHCAU‘b7CA'LNHCAU(-1)‘BBCA‘LNHCAU(-Z)OBBCA'LNHLAU(-J)

LNYRCA = AICAOAZCA'LNYRCAP(-I)0(1-A2CA)‘LNYRCA(-I)0A3CA'LNHCAU‘A4CA'LHIC‘U(-l)‘ASCA‘
LNHCAU(-2)0A6CA‘LNHCAU(-3)‘AUCA'LNGCAU(~1)‘A1lCA'XTU!CAU‘Al4CA'XT0¥CAU('3)
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DEL(1 : LNMNCA) = ElCA‘EZCA'1‘L3CA'LNGCAU‘L4CA'(LNQLAU(-I)‘LFGLAU(‘Z))‘LlUCA'Lh!ATbA(
=1)+L14CA*LTOYCA+L15CA® 1 "L TUYCA+L 16CA® (ETUYCA (= 1) +LTUXCA (=2) ) +LL7CA® (1* (LTUYCA(~1)+
BTOYCA(=2))V+L1YCA* (1* (BTUYCA(=3)V+LTCYCA(=4)))

RCA = DUCA+DICA*GRFXICAI+LI4CA*NCA(=1)+LT1SCA*I+LACA*LIMCAL (=2) +D5CA*LIWNCAU (=3) +LLCA®
LNCCAU+LBCA*LNGCAU (- 2) +LYCA*LNGCAU (= 3)

DEL(1 : LNECA) = FUCA+FI1CA*LEL(1 : LNFIMCA)+F3CA*LEL(1 : LNKPUIL)-FICA*LEL(1 : LNPKCA
)

LNQIMCA = lOCA#llCA'lTOYCA#I3CA'LNYKCAP‘I5CA’LhYkTCA(-1)‘IbCA'LNngCA(-l)

ETOYCA = JOCA+J1CA*BTCYCA(-1)+J2CA*ULL(1 : LNLCA)

XTOYCA = HOCA+ (H3CA+H4CA*U) *LNECA(=1) +HS5CA*LNKFOIL+U*LNYKTCA+HTCA*T+hBCA*XTOYCA (1) +
HYCA*XTCYCA (=2) +0* LNFKCA+H1 1CA*LNFRCA (- 1) +H1 2CA*LNYKRCA+H1 3CA*LNYRKCA (=1) +0*LNFCA+
H1SCA*LNPCA (-1}

CTOYCA = GUCA+G6CA* (XTOYCA-ITUYCA) +GUCA®DEL (1 : LNYRCA)+GYCA®DLL(L : LNYRKCA)+GlUCA*
DEL(1 : RCA)+G2UCA*LEL(1l : KUS)+G3UCA*DLL(l : GRECAX11)

LNYRFKP = (1-%PFK) *XPFR+ZPEK*LNYKFk+ (1-2¢FR) *LNYKFRFP (~1)

LNCIMFR == LNPIMFR-LNPFR

LNMFKU == LNMNFR-LNMNFREX

LNMNFREX == LNMNFR(-1)+0.54204* (LNMNFR(=1)=LNMNFh(-2))+U.01294+0.45793*LNMEKU(-b)

XTOYFRU == XTCYFK-XTOYFKLX

- XTOYFREX == XTOYFR(~1)~0.23545* (XTOYFR(=1)-XTOYEFK(=2))40.26219*X10YFKU(~2)-U.36552%

XTOYFRU(-4)+0.00131
BTOYFR == XTOYFR-ITCYFKR-CTCYFk
LNYRTFR == LNYRFR-LNYRFkF

LNYKKFR == (DVUS*LNYRUS+DVUK*LNYRUK+DVCA*LNYKCA+DVGE®*LNYRGE+LVIT*LNYRIT+OVIA*LNYRIA+
DVNE*LNYRNE) *1/ (1-DVFR)-7.18014

LNPRFK == (DVUS* (LNPUS-LNEUS ) +DVUK* (LNFUK~LNEUK) +DVCA* (LNPCA~LNLCA) +DVGE® (LMPGE-LNEGL

*)4DVIT* (LNPIT-LNEIT) +DVUA* (LNPJA-LNLJA) +DVNL® (LNPNE=LNENLEY ) *1/ (1-DVFR)+1,.14182

L2FR]1 == GkPX1FR1-SGRPX1F1

SGKEX1F1 == 4* (KUFKk+K2FK*LUEL(1 : LNMNFR(=1) } +R0F n*nen(—1) +hYE&®LEL(] ¢ LiskEn(-1))+

_ K11FR"LNMFKU(=1))

GRPX1FR1 == SGRFX1F1+4K14FK*%2FR1 (~1V+K15FN*22F nl (-2)

GREFRX11 == 4% (1% (MOFk+M1FRYLLL(1 : LANPINER) +M2ER*DEL (1 ¢ LNRPOIL) +M3FK*ULEL (1 :
LNYRRFR) +M4FR*LEL (1 : ITCYEK)+MSFR*ORL(1 : LNPRER) +MbEN*LEL(1 ¢ LNEEK)))

LNPFR = BlFR#LNHNFR‘B2FR‘LNYRFRP#O'LNYkTFR#BlFR'kFR#BIOFk'(kUS#GREFRXll)*BSFR'(thNEk
(-l)-LNePR(—l))‘Bka'LNHFRU#E?EkaNMFRb(-1)*U'LNHFAU(-2)‘0'LNMFAU(-3)

LNYRFR = AIFR#AZFR'LNYRFRP(-1)‘(1-AZER)'LNYRFh(-l)‘A3Fh'LNMFﬁU‘A7FR'LNGFKU#ASEh'
LNGFRU(-Z)#AIIFR'XTOXFRD

DEL(1 ': UNFR) = C1FR+C2UFR*DEL(1 3 LNYRFK)+C21FR*DEL (1 ¢ LNYRFK(=1))+C22FK*DLL(1 3
LNYRFK(~2))+C23FR*LEL(] : LNYRFR(=3) )+C25FR*DLL(1 : LNYRFK(=5))+C2Z7ER*LEL(] : LNYKFN(
LA M)

DEL(1 : LNNNEFR) = ElFR‘LZPk‘T‘E‘ER‘(LNGFKU(-I)#LNGFRU(-Z))‘Eka'(LNPFA(-I)—LNPFA(-3))
‘EBFR'(LNPFR(-3)-LNPFR(-5))‘bst‘(1‘(LNPFR(-3)-LNPEK(-5)))#Lllbk'bNFR(-Z)#Lthh‘UNkn(
-3)‘h13FR‘UNFR(-4)‘Elle'HTOYFR‘hleR'(BTOYFR(-I)#ETL!Fh(-Z))‘hlﬁFk‘(bTOYFk(-3)‘
BTOYFR(-4))

KFk = DUER‘Dle'GRPXlFRI#Dlle'ﬁFk(-l!‘DlSFR‘T‘DZFR‘LNMEkU‘b3Fk‘LNhEnU(-1)‘Ldkn'
LNGFRU+L12FK*XTOYFRU (~2)

DEL(1 : LNEFR) = FUFR+F1FK*DEL(1 LNPIMFRY+F3FR*DEL (1 : LNKPOUIL)=FIFK*LEL(1 t LiPKFx
) -

LNCIMFR = IUFR4I1FK*ITOYFR+I3FK*LNYKFRP+T4FR*LNYRTE b+ 16 Fk* LNGIMF i (=1)
BTOYER ® JUFh+J2FK*DEL(l : LNEFR)

XTOYFR = HOFR#H1FR'LN£FR#H3FR‘LNLER(-1)#HSFR'LNRPOIL‘h’Fh'l¢huFA'XTU!Fk(-l)*hSEh‘
XTOYFR(—Z)‘HIIFR'LNPRFA(-I)#hlZFh'LNYkhkK#HlSFN'LNPPh(-l)

CTOYFR = GOFR‘G3FR'KFR‘G4FR'GRLFKAI1+b§}R'hbb+bbkk'(Aiuth-liUXEK)‘bhfh'bbb(l H
LNYKFR) +GYERYUEL (1 : LNYKRKFkK)

LNYRGEP = (1-ZPGL) *XPGE+5FGE*LNYKGE+(1-ZPGL) *LNYRGEE (=1)
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LNCINCE == LNPIMGL-LNFGE
LNMGLU == LNMNGL=LNMNGLEX-

LNMNGLEX == LNMNGE(-I)#U.Ultbb#o.1074'thbbb(-])#0.27425'LNMGLU(-2)‘0.35blb'bhhbbb(-3
)

XTOYGLU == ATGYGL-XTCYGLLX

ETOYGE == XTOYGE-ITOYGE-CTOYGE

ATOYGLEX == XTOYGE(-1)=-0.42012"XTOYGLU(-4}+U,0uld]
LNYKTGL == LNYRGE=LNYKGLF

LNYKRGE == (DVUS* LNYRUS+DVUK*LNYRUK+DVCA® LNYRCA+LVE K* LNYRFR+DVIT* LNYKI T+DVIA®LNY KJA+
DVNL*LNYRNL)*1/ (1-DVGE}=7,20564 :

LNPKGL == (DVUS'(LNPUS-LNLUS)#LVUK'(LNPUK-LNEUK)‘LVCA'(LNPCA-LNLCA)‘DVER'(LhrFA-LNLrn
)‘DVIT‘(LNPIT-LNLIT)‘DVJA'(LNPJA-LLLJA\‘DVNL'(LNPhL-LhLNL))'L/(I-LVGL)‘1.17‘7Q

Z21GE1L == 4*UEL(1 : LNKGL)-GREX1GE]

GRPALIGL] == 4* (KUOGE+K1GL* (LNANGEEX=LNMNGE (=1} ) +K&GL*LLL (1 ¢ LNYRGL(=1) ) +K6GL*KGL (- 1) +
KYGL® (LNPGE (1) =LNFGE (=2} ))+0.0475*Z16LIL=0.4230* L 1GELL (~1)

GREGLX2] == 4'(i'(HUGL‘MIGE'bLL(I ¢ LNPIMGE)+MQGL*DEL(1 : LNKPULIL)+M3GL*UEL(]
LNYKKGEY +MAGE*DEL (1 : ITOYGE)+MSGE*DEL(1 : LNFRGL) +M6GE*UEL (L : LiNEGE)))

LNFGL = ble#LNHNGE‘BZGL'LNYRGL?#U'LNYRTGL#E‘GE'kGL‘U'(kUS‘GRLGLth)#b5bL'(thnbb(-l)
-LNPGL('I\)#lbGL'LNHGLU‘b’bL’LNMGLU(-])‘EbGL'LNhGLU(‘Z)‘b9bL'thGbU(-3)

LAYKGE = AIGE+A2GE*LNYKGEP (-1)+(1-A2GE) *LNYKGL (=1) +A3GL* LNMGLU+USLNMGEU (= 1) +U® LiveiGL U (
=2} +U*LNMGLU (=3) +ATGE® LNGGEU+ABGE* LNGGEU (=1} +U*LNGGED (=2} +U*LNGGEU (- 3) +A1 1GL*XTUYGEL+
Al2GL*A10YGRU (=1) +A13GE*XTOYGLU (- 2V +AL4GE*XTUYGEU (- 3)

ELEL(1 : LNMNGE) = L1@5#0'1#536L'Lucohu+bvct'(1'(anoL(-l)-LuvuL(-3)))+£ucb'(LNruL(TJ&
“LNPGL (=5V Y4EYGL® (1% (LNFGE (=3} =LNPGL (=51 ) 40 LIVYRTGL (= L) 40P LNYKTGE (=2 ) 0T LNYRTGL (= 3) +
U*LNYKRTGE (=4)+E14GE*ETUYCL4UYU*LTCYGE+LLBGE® (LTCYGRE (=3) +ETUYGL (=4} )

HGE = DUGL+DIGE*GKFXIGE1+L14GL*KGL (~1)+0*GRFXIGE]L (= 1) +0*T+U* LNMGEU+UPLNMGEU (= 1) +0*
LNMGEU (=2) +0U*LNMGEU (~3V +0*LNGGEU+U*LNGGEU (= 1) +U* LNGGLU (= 2) +0*LIsGGLU (= 3) +0*XTUYLEU+U®
XTCYGEU (=1V+U"XTOYGEU (=2 40" XTCYGLY (~ )

CEL(l : LNEGLY = FOGE+FIGE*LEL(] : LNFIMOGLY+#E3GL*LLL(L @ LeerCLli)+E4GELEL(]
LAYRKGEY-F1CE*DLL(]l : LLEKGEY

LNCIMGL = JUGL+ISGE*ITUYGE+16GE*LNCLNGL (=1

ETCYGE = JUGE4J2GE®LEL(1 : LMECEY+J4QGL*LEL(Y : LMPGLR(-1))

XTOYGE = HOGL#HlGE'LNLGE#U'LNLGL(-l)#hSGL'LNkPUlL#U'LhYR1GL#0'T#hBGL'XTOYGL(-1)#0'

xTOYGL(-Z\#HIUGE'LNPKGL#U'LNPKGL(-1)#Hl2GE'LLXARGL#0'LNYRKGL(-1)#O'LNPGL*Hlsbn'LhrbL(

=1}

CTOYGE = GUGL#O'1#0‘LNhrOlL#U'hGL#U'bRLCLAZl#u'hbb#GbGL'(A1UYGL-1TOYGL)‘U'Lulh1bb#

GEGL*LEL(l : LNYKGL)+GYGE*ULEL(] : LNYKAGL)+GLUGL*LLL(1 : RGLY+U*LLL(1 & RGL(=1))+y*

DLL(1 : RGE(=2))+G20GL*LEL(l : RUS)+U*LEL(] : RUS(=1Y)+U*LLL(]1 5 RUS(=2))+G3uGL*LLL(L
: GKEGEX21)+0*DEL(1 : GREGLX21(-1))4U*LLL(]l : GKEGEXZ1(=2))

LNYRITE = (1=2PIT)*XPIT+ZFIT*LNYKIT+(1=5t 1T *LAYRITE (= 1)

LNCIMIT == LNPIMIT-LNFIT

LNMITU == LNMNIT-LAMNITEX

LNENITEX == LNHNIT(—I)¢0.15625'(LNHNIT(-I)-LLENI1('2))‘0.02529‘&.35995'th110('i)‘
U.10906*LINNITU (-3)

XTOYITU == XTOYIT-XTGYITEX

XTOYITEX == KTOYIT(=-1)~U.15095* (XTOYIT(~1) ~XTOYIT(=2))+0.19592% (XTOXIT(=2)-XTUY 11 (=3)
) -0 14307*XTOYITU(~b)+0. 29614 XTOYITU(=11)+U. 00221

ETCYIT == XTCYIT-ITOYIT-CTULYIT
LNYRTIT == LNYRIT-LNYRITP

LNYKRIT == (DVUS'LNYNUS#DVUK'LNYRUK‘DVCA'LNYKCA#LvFk'LNYkFK‘bVLL'LhYnGL#DVJA'LNYRJA‘
DVNE*LNYRNL) *1/ (1-LVI1}~6,93955

LNPRIT == (DVUS'(LNPUS—LNLUS)‘LVUK‘(LNPUK-LNLUA)#DVCA'(LNPCA-LNL(A)#UV}A'(Lhrtn-bmbtn
)‘DVGL'(LNPGL-LNLGL\‘DVJA'(LNPJA-LNLJA)‘DVNL'(Lhkht-LNbNb))'l/(l‘DVI1)¢U.920316

¢1IT) == GkPX1I11-SGREX1IL
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SGRPX1I1 = 4* (KOIT+K2IT*DEL() : LNMNIT(=1))+K4171*0tL(1 : LNYKIT(=1))+KYIT*LLL(] 3
LNPIT(*I))*KIIIT'LNMITD(-I)*K12IT‘LNMITU(~2)*K1311‘th110('3))
GRPX1IT]1 == SGRPX1I1+K14IT*Z1IT1(=1)+K1517*41171(~2)

GREITX11l == 4% (1% (MOIT+M1IT*DLL() : LNPIMIT)+M2IT*UbL()1 3 LNRPOIL)+M31IT*DEL(1 1
LNYRRIT)4+M4IT*DEL(1 : ITOYIT)+MSIT*LEL(1l : LNPKIT)+M6IT*DEL(1l : LNLIT))})

LNPIT = BlIIT+LNMNIT+B2IT*LNYRITF4+USLNYRTIT4BE4IT*RIT+E51T* (LNMNIT (=1} =LNFIT(-1)}+BoIT*
LNMITU+B7IT*LNMITU (~1) +BUIT*LNMITU (-2) +BYIT*LNMITU (~3)

LNYRIT = AllT*AZIT'LNYRITP(-1)*(1-A21T)'LNYRIT(-I)#A5IT'L§M1TD(-2)*A101T'LN011D(-3)*
AlLIT*XTOYITU+AL3IT*XTOYITUL(-2)

DEL(1 : LNMNIT) = El1IT4E2IT*T+E4IT* (LNGITU(-1)+LNGITU(~2))+E517* (LNGITU(=3)+LNGITU(~4
))+E6IT* (LNPIT(-1)=LNFIT(~3))+E13IT*LNYRTIT (~4)+EL4IT*LTOYIT+E151T* 1*bTOY1T4L161T* (
BTCYIT(-1) +ETOYIT(~2))

RIT = DOIT+DIIT*GRPX1ITI+D14IT*KIT(~1)+D4IT*LNMITU (~2)+K6IT*LNGITU+LTIT*LNG1TL(-1)+
D10IT*XTOYITU+DI11IT*XTOYITU (1)

DEL(1 : LNEIT) = FOIT+FlIT®*DEL(1 : LNPIMIT)=Fl1IT*DEL(1 : LNPRIT)®
LNQIMIT = JUIT+I1IT*ITCYIT+I4IT*LNYRTIT+I6IT*LNGIMIT(~1)
BTOYIT = JOIT+J2IT*DEL(1l : LNEIT)+J3IT*DEL(1l : LNLIT(-1))

XTOYIT = HOIT+H3IT*LNEIT(-1)+HS51T*LNRFOIL+HoIT*LNYKTIT+HT7IT*T+hoIT*XTOYLIT(~1) +hyIT*
XTOYIT(=2) +H11IT*LNPRIT(~1)+H13IT*LNYRKIT(=1)+k1SIT*LANP1T1(-1)

CTOYIT = GUIT+C3IT*RIT+GA4IT*GREITXI1+GSIT*RUS+LOIT? (XTUYL1T-1TUY1T)
LNYRJAP = (1=ZPJA)*XPJA+ZPJA*LNYRJA+(1=2PJA) *LNYRJAP (~1)

LNGQIMJA == LNPINJA-LNFJA

LNMJAL == LNMNJA-LNMNJAEX

LNMNJAEX == LNMNJA (~ l)*O 44614* (LNMNJA (=1) =LNMNJA (-2) ) +0.17649* (LNMNJA (=2) ~LNMNJA (- 3)
)+0.01474-0,.37641*LNNJAU (-4)

XTOYJAU == XTOYJA-XTOYJAEX

XTOYJALX == 2*XTOYJA(-1'-XTUYuA(-2)=-1.1134* (LEL(1 : ATUYUA(=1})~LEL(1l : XTUYWA(=4)})=
U.368%94% (LEL(1 : XTCYJA(=2)V=-LEL(]l : XTUYJA(=I))=U,bUIlo*ATUYJAU(-4)+U.3655%4*X1LYVAL
(=9V+5.00000UL=-US

B10YJA == XTCYJA-110CYJA-CICYJA

LNYRTJA == LNYRJA-LNYRJAP

LNYRRJA == (UVUS*LNYKUS+LVUK*LNYRUK+LVCA*LNYKCA+DVE R*LNYKE h#LVGL*LNYKGE4+DVIT*LavYnl T4+
DVNE*LNYRNE) *1/(1-DVJAY=0. 64503

LNPRIA == (DVUS* (LNFUS=LNLUS) +LVUR* (LNFUR=LNLUR) +DVCAY (LivkCA=LNLCA) +LVE K* (LiveFr=LNLE R
V4DUVGL* (LNPGE-LNLGE) +DVIT* (LNP11-LNLIT) +DVNL* (LivkPive=LILNL) ) *1/ (1=DVJA) +u. 617771

¢1JA2 == GRPX1JAZ-SGKFX1J2

SCRPX102 == 4% (KUJA+K2JA*LEL(1l : LNMNJA(=1))+Kk5JA*nJA+KoJA*rJA(-1)+KkTUA®* (RUS*+LKEVAA L]
V4KYJA*DEL(1 @ LNPIA(-1)))

GKPX1JA2 == SGKPX1JZ+Kk14JA*Z1JAZ(~1)+K15JA*L1JAL (~2)

GKELJAX2]l == 4% (1% (NOJA+MIJA*DEL(1 : LNFIMJA)+M2JA*LEL(1 : LNRPOIL)+M3JA*LEL(1 :
LNYRRJAY #+M4JA*LEL (]l : ITUYJA)+hSJA*DEL(1 : LNPRJAY+hoJA*LLL(1': LNEwA)))

LNPJA = ELJA+LNMNJA+LZJA*LNYRJAP+EIJA*LNYRTIA+E4JA* RIA+D1UJA® (KUSH+GREJAXR2]) +B5UA* (
LNMNJA (=1V=LNFJA(=1) ) +E6JA*LNMJAU+BIJA*LNMIAL (~1) +bUJA*LNRJAL (~2) +BYJA*LNMJAL (- 3)

LNYRJA = AlJA+A2JA*LNYRJAF (=1) 4 (1=A2JA) *LNYRJA (=1) +A5JA*LMMIAL (-2) +A1 UJA®LNGUAL (- 3)¢,
AL1JA*XTUYJAU+ALIJA*X10YJAU(~-2) +A14UA*X10YVAL (-3)

DEL(1 : LNMNJA) = hlJA#LbJA'(LNPJA(-I!-LNPJA(-]))*L7JA'(l'(LNPJA(-l)-LNPJA(-3)))*EBJA
* (LNPJA(=3) =LNPIA(=5) Y+E12JA*LNYRTIA (~3) +L13JA*LMYRTJA (~4) +L14UA*LTOYJA+L1LUA® (BILYVA
(L) +ETCYJA (=2) V4L 1TIJA* (1% (LTUYJA (= 1) +RTOCYJA(=2) ) Y +E106uA® (LIUYJA(-3) +L1VYVA(-4)) +
E19JA* (1% (LTCYJA(-3) +LTULYIA(-4)))

KA = DUJA+DLIA*CREXIIAZ4LI WA RIA (= 1) $L10JARGRPALVALZ (= 1) 4L 1SUAY I 4LLJATLIMVAL+LIVA®
LNMJAL (=1} +D4IA*LEMIAL (= 2V +L5JA*LEEJAL (= 3) + U LMGUAL+LTUA* LNGUAL (=) '

LLL(1 : LNLJA) = FOJA+FIJA*LEL(1 : LhPlhdA)‘F‘JA'th(l : LNYhKJA)=F1JA*LLEL(]l ¢ LinrhJA
) ‘

LNCIMIA = IUJA+ILJA*ITOYJA+14JA®LIYRTJA+TOIA®LNG LMJA (-1}
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BTOYJA = JUJA+J1JA*BTOYJIA(-1)

XTOYJA = hoJA‘HlJA'LNEJA4H5JA'LNR&OIL*h6JA‘bNYkTJA*h?JA'T*hbJA'XTOYJA(‘1)‘59JA'RT0\JA
(=2) *+h LOJA*LNPRJA+BL120A*LNYKRJA+H1 JJA®LNYRRJA (=1) 4H140A*LNPJIA

CTOYOA = GOJA+GLIA*T+G3JA*RIA+GAIA*GREIAX2I4GSIA®RUS+GBIATLEL (L 3 LNYRIA)
LNYRNEP = (1~ZPNL) *XPNE42PNE*LNYRNE+ (1~-ZFNE) *LNYKRNLEP (~1)

LNQIMNE == LNPIMNE-LNFNL

LNMNEU == LNMNNE~LNMNNEEX

LNMNNEEX == LNMNNE(=1)40.34717¢ (LNMNNE (=1) ~LNMNNE (=2) ) +0.37492% (LNMNNE (-2) ~LNMNNL (= 3)
V-U,.43951*LNMNEU(-4)+0.00681

XTOYNEU == XTOYNE-XTOYNLEX

XTOYNEEX == XTOYNE (=1)-0,31379*XTOYNEU(~1)~0.33862*XTOYNEU(=9)+0.0009%4
BTOYNE == XTOYNE-ITOYNE~CTOYNL

LNYRTNE == LNYRNL-LNYRNLPF

LNYRRNE == (DVUS*LNYRUS+DVUK*LNYRUK4DVCA*LNYRCA+DVE R*LNYRFR+DVGE*LNYRGE+DVIT*LNYR1T4+
DVJA*LNYRJA) *1/ (1-DVNE)~7.1790%

LNPRNE == (DVUS* (LNPUS~LNEUS)+UVUK® (LNPUK-LNLUR) +DVCA® (LNPCA-LNLCA) +DVER® (LPE x=LNLE R
)} +DVGE® (LNPGE~LNEGE) +DVIT* (LNFIT-LNEIT) +DVJA® (LNFJA-LNLJA) ) *1/ (1-DVNE) +1.1B38

ZINLIL == 4*UEL(1 : LNPNE)~GRPXINEL(~-1)

GKFXINL! == 4% (KUNE4KINE*LNMNNEEX+K2NE*LNNNNL (=1) +K4NE*UEL (1 3 LNYRNE (1)) ¢KoNL*kivk(
~1}4KYNE*LEL(1 : LNPNL(~-1))}4K11INE*LNMNEU(=1))+K14NE®*GINLLL4K1ONE*ZINLIL(=1)

GRENEX11 == 4% (1* (MUNE+MINE*DEL(1 1 LNPIMNE)+M2NE*DEL(1 : LNKrOIL)+M3INE*DEL(1 :
LNYRRNL) 4M4NE®DEL (1 : ITOYNE)+MSNL®DLL(L : LNPRNL)4MONL®DEL(L 1 LNENE)))

LNPNL = E1NL+LNMNNE+B2NE*LNYKNEF+BE3NE*LNYRTNL4EANE*RNE4B1ONE® (RUS*GRENEK11) +BSNE* (
LNMNNE (=1) =LNPNE (=1) ) 4E6NE* LNMNLU+B7NLO*LNMNEU (= 1) 4EBNE*LNMNEU (=2) +bYNE*LMRNEL (-3)

LNYRNE = AINE+A2NE®*LNYRNEP (-1)4 (1-A2NE) *LNYRNE (~1) +A3NE*LNMNEU+A4NE®LNMNEU (~1) +ASKE®
LNMNEU (=2} 4A6NE*LNMNEU (=3) 4A?NE* LNGNEU+ASNE*LNGNEU (=1) +4AYNE*LNGNLU (=2) +A1UNL*LNGNEU (
=3V 4A1INE*XTOYNEU4AL2NE*XTCYNLU (1) A1 INE*XTCYNLU (~2) A L4RL*XTCYEL (=3)

DEL(l : LNMNNE) = EINE4LZNE*14L3NE*LNGNEU+LANE® (LNGNLU (~1) 4LNGREU (-2) ) #ESNE® (LNGNLU (
~3)4LNGNEU (-4) ) 4E6NE* (LNFNE(~1) ~LNPNE(=3) ) #+L7NE® (1* (LNFNE (=1) =LNENE (=3) ) ) 41 1N
LNYRTNE (=2) £ 1 2NE*LNYRTNE (= 1) 4L 14NE*BTOYNL4EL16NL® (BTUXNE (=1) 4BTUYNE (=2) ) +ELTNE® (1% (
BTOYNE (-1) +BTOYNE(-2)))

RNE = DONE+DINE*GRPXINE14D14NE*RNE (~1)4D15NL* T+L3NE*LNMNLU (=1) 4LANE*LNNNEU (~2) +L1UNL®
XTOYNEU4DLINE*XTOYNEU (=1) +D13NE*XTOYNLU (=3)

DEL(1l : LNENE) = FUNE4FINE*DEL(1 : LNPIMNE)-FINE*DEL{1l 1 LNPRNE)
LNQIMNE = IONE+IINE*ITOYNE+ISNE*LNYRTNE (=1)+I6NE*LNQIMNE (~1)
BTOYNE = JUNE+J2NE*DEL(1 3 LNENE)+J3NE*LEL:1 : LNEME(-1))

XTOYNE = HONE+HINE®*LNENE+HSNE®*LNRPOIL4HO6NE*LNYRTNE+HTNE*T+HSNE*XTOYNE (~1) +H1UNE*
LNPHNE+H12NE*LNYRKNL4+H13NE*LNYRRNE (=1) +H1 4NE*LNPNL

CTGYNE = GUNE4GINE*1+G2NE*LNRPOGIL4G3NE*KNE+GANE*CRENEX L 14GONE* KUSHGONE® (XTUYNE-TITUYMNL
Y4+GINE*LNYRTNL

COEFFICIENT AND PARAMETER VALUES

AlCA 0.010803 AlFR V.012619 AlGE V.010821
AlIT V.01169Y AlJA U.0200614 ALINE 0.009v64
AlUK 0.0055061 AlUS V.007004 AIUCA -0.0134y
ALUFR V.V0l6439 AlUGE V.013890 AlulT V.025104
AlUJA ~0.026697° AlUNL 0.035157 AlOUK -0,023974
Al0US V.067441 Al1CA 0.679057 ALLFR V.213191
AllGE 0.296236 AlllT ~-0.383459 AlldA -1.91914
AllNE V.097619 ALlUK V.le9683 Allus 0.71753y
Al12CA V.164836 Al2FKR -0.715374 Al2GE -0.23778
Al2lT =0.044277 Al2JA V.349852 AlZNE =0.064086
Al2UK V.42402 Al2us 0.532314 Al3CA -0.0266706
Al3FR 0.015316 Al13GE ~0.333226 Al31T -0,227114
AL3JA ~1.15516 Al3NE V.104741 Al3UK =-0.21287

Al3us -0.0415 Al4CA U.544707 Al4FR V.121494



Al4GE
ALl4NE
AZCA
AIT
AZ2UK
A3FR
A3Ja
A3US
A4GE
A4NE
ASCA
ASIT
ASUK
AGFR
AbJA
AbUS
ATGE
ATNL
ABCA
AbIT
ABUK
AYFR
A9JA
AYUS
B1GE
BINE
B1lUCA
BlUIT
B10OUK
B2Fk
B2JA
B2US
E3GE
B3NE
BACA
B4IT
B4UK
BSFR
BSJA
ESUS
E6GE
B6NE
L7CA
ETIT
E7UK
Lol K
EbJA
EbUS
byGL
EYNE
ClFK
CZUFR
C21FR
C22Fk
Ce3kk
CZ4FR
C25FK
CebFk
Ce7Fk
CVCA
DvIT
DVUK
LOF K
LUJA
LuLs
L1GE
LVINE
DluCA
DlulT
DlUuK
Lilkk
D11JA
Dllus
D12GE
Dl2NE
D13CA
vl3lT
D13uk
D14FK
D14JA
Dl4aus
D15GE
D1SNE
Dl6CA

-U.514582
-0.113143
0.134071
V.02481
V.240655
-V.264118
V.142673
V.967393
V.069415
V.094424
0.075535
V.266547
=V.026207
=0.055212
V.0B8371
0.935403
=0.036326
V.037422
=0.149956
V.000596
V.027366
V.049895
V.044973
V.u5507
V.073547
=0.005675
~0.056102
-0.037786
0.078528
~0.018392
=0.2016064
-0.022227
=0.006227
V.107645
V.244902
V.160445
0.504004
=0.9964b6
-0.827685
=0.9%06
=1.07%76
~V0.977966
=0.267171
-0.191914
0.037385
V.024b27
~U.312743
V.l1bYb32
=0.3080631
-0.309134
V.u0lB42
-0.033332
-0.036075
-0.024205
=0.ulle601
=-0.003691
-0.010717
V.00V474
V.0072
V.U4beYo
V.04uU61
V.063287
V.003366
-V.000932
0.010ubY
0.23172¢
~0.043995
=0.007%63
0.239529
V.1%2508
V.12238
~U.025161
U.2354%7
V.0877
0.03381
-V.032712
=0.009773
U.213998
V.763452
v.983108
V.539202
3.845550k-05
0.000151
V.0U5978

Al4IT
Al4UK
A2F K
A2JA
A2US
A3GL
A3NL
A4CA
A4IT
A4UK
ASFR
ASJA
ASUS
AGGE
A6NE
A7CA
ATIT
A7UK
ABFR
ABJA
ABUS
AYGLE
AYNE
B1CA
BlIT
B1UK
B1UFR
B1lUJA
BlUus
b2GE
b2hE
B3CA
B31T
B3UK
b4FK
E40A
B4US
BSGE
BSNE
BoCA
B6IT
boLK
L7FR
L7Ja
L7Le
LeCt
EBNL
LYCA
Ly11
EYUK
Cluk
C20UK
C21UuK
C22UK
C23Uhn
C24UK
C25UuK
C26UK
C27UK
CVE K
Cvda
bvus
LUGE
DUNE
ClCA
b1l
D1UK
D1UFk
D1luJA
plous
DllGL
D1INL
vlaca
Dla2iT
D12UK
D13tk
Ll3ua
bl3us
Ll4aGL
D14NE
D15CA

- DIsIT

bL15uUK
ALY

-0.465443
V.006H5Y
V.10212¢6

=0.038396
V.06B885Y
V.34405067
V.241164
0.177733
V.0790064
V.04035y
v.10011
V.21151%

~V.04704
V.04078
V.VUbB1Y

=0, 004872

-V.0ul348
U.174062¢4
V.0U74062

~0.019563
V.136711

~-0.00762
V.0l6572
V.1193y?
V.206204
=-0.15193%
V.029941
V.080375
=0.001131
~U.Ub3613
~V.08lb3s

-0.152691

-0.042952

-V.276035
V.462903
V.9558b
U.34650%

~0.935252

-0.890v64

-1.07686

- =1,24%23

-U.bbYy23

-0.237%20

~U.3%6b22

~U.3931y%
~0.3117,3
~U.62145%
~V.6357%0

-U.151u63

~U.lt74066
V.0U2293

-U.Ub75%3¢

-0,03z451

=~U.VbdY32

-U.U54801

-v.041132

-0.01505

-0.00%727
G.00U353
V077221
V. 107898
0.531464
v.0U362b
V.003585
V.U4Y8Y3
V.u27000
V. 00YL35
V.20013
V.007364
V.508074

-0.24158
V.Ublu?

-0.013955
0.054745

-0.003938
V.07675
V.002267

-U.213%1¢
V.76204
U.799%2¢

~3.496l67E~US

1.960370L=05

V.0uule3
V.ulz4

Al4uA
Al4Us
AsGL
AZNL
A3CA
A311
A3UK
AdE it
AdJA
A4US
ASGL
ASNLE
AGCA
AGIT
AbUK
ATFK
ATJA
ATUS
ABGL
AGUNE
AYCA
AYIT
AYUK
ElFk
BlJA
BlUS
B1UGE
B1UNE
B2CA
B2IT
B2UKk
B3FR
B3UA
BiUS
bAGL
B4ANL
BSCA
BSIT
BS5UK
botk
B6JA
bolLS
L/GLE
BINL
boCA
Lol
Lsun
LYE K
EYuA
[ X1V
Clus
CeuLs
cZius
Ceels
Cé3us
CZ4US
Ce50Us
CebUs
CZ70s
LVGL
UVNLE
buCa
LlT
DUUK
ULFh
DluA
LlLS
L1UGE
LIUNE
LvllCca
blllg
Dl1luk
L1Zkw
Dl2uA
blauy
D13GL
D13nE
L14ChA
pl4e1n
Ll4ux
D15Fx
DL15JA
L1sus
LloGt

=1.092%0
~0.9¢5131
v.04147
V.UYU174
V.24400¢
V.UY387¢
~V.1l844y
0.068796
U.1083
0.548935
-0,017:%
~0.038806
Va.l9341y
=0.01757
=0.1268Y5
V.072732
V.VU44260b
~U.0U34400
U.U3uinl
~-0,0311b1
=-0.0cu62eYy
~V.00lb20
u.llBbY7
V.U0%47
U.44013y
V. 083905
=V.U0bb47
V.000617
~U.210794
-0.0b%bbs
-V.0406b94
=U.01lbsbbo
=-0.065941
“U.U%072
V.02301l8
-V.013744
-0.b287064
=-U.9%476064
“U.8724932
~0.72476Y
-V.988582
-0.725851
-U.141736
-U.45144y
-0.271711
-U.37bb15
~U.151vy33
V.vavay
~-0.2b%714
V.0lb4q0uS
VU.004b0Y3
~U.198491
-0.187741
=U.050u47
=0.Ub3531
V.05%0Y2
V.Ul771e
=U.Ue759¢
=0.0b6l17u5
V. 107001
V.0lB771
V.0020b0
=0.0U2471
Ve.0U3ubl
0.073074
V,0e7117
V.434307
V.202g21
0.137%700¢
0.U37200

U.161757

v.0lb4u?
V.194500
V.02560b1
V.544253
~0.2494«
v.04bub4
UV.Y%0lub3
l.us700
V.b25%84%8
0.000U154
-2.144446L-0Y
~b.UY17y0k-00b
~-U.06953
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LlolT
DloeUk
Litk
Ledh
Lels
Liut
L3NE
L4CA
Lél1T
D4UK
LSEhR
LSJA
Lsus
LOGE
LoNL
L7CA
L7t
LUK
CbFk
LbJA
LuLs
DYGE
LYynt
L1CA
Ll11
L1UK
L1UkK
L1VJA
Llous
L11GL
L11NL
LlzCa
Llait
LlzUK
L13Fk
E13JA
L1308
L14GE
L14MNE
L1SFK
E15JA
L16CA
El6lT
El6UK
E17GE
E17NnLE
E18FK
L1sJA
L19CA
E191T
E19UK
E2GE
E2NE
L20US
E3Fk
E3JA
L3us
EAGE
E4NL
L5CA
LSIT
ESUK
EOFK
EbJA
E6US
LIGE
EINL
ESFR
EBJA
EBUS
L9GE
EYNE
FOFk
FOJA
Fuus
F1GL
FINE
F1UFR
F10JA
Fluus
F20FR
F20JA
Fa0us
F3GE

=U.U1995%¢
=V.022298
=V.4982y
=V.0VLEYI
-V.2307.2
V.07571
=v.lb2v2y
V.U928136
V.03%63
V.U3644b
VeU3674
~V.0l672
v.103347
-V.V2391
L.VV23y
=V.Vu1992
=U.VU43b4
V.022b54
=-V.V1l60Y
V.0uuBeY
V.v2294
V.U1666
U,Vl60Y
V.007281
V.U19544
-0.00433
1.58587
V.0U5894
=U.1llb045
V.102443
V.004bYY
“V.U7704
U,.120007
5.572%8
-3.2490"
Vozbdse?
-U.U5%45%
l1.628
V.403001
V.10311?
-0.5%74234
V.u0052
1.57536
0.28216%
V.332797
-0.892653
V.761771
1.71901
2.14929
V.810022
=0.204191
~8.064VV1L-05
V.000421
V.496b25
V.00301
-0.021866
0.004036
-0.014921
-0.027174
=0.0V3532
-0.V23132
0.02989
~0.057298
~0.564806
~0.057597
-V.763707
0.206985
-0,0748
~0.226854
-0,.286081
V.700672
V.VUb62220
=-0.00907?
=-0.008808
0.00v225
V.822682
V.2b658
=0.099353
V.l24b10
0.616165
0.052207
-0,07173
V.067515
=U.1207%1

Uleua
Dleus
DeGL
Dent
L3ICA
LIl
LILK
D4k kK
L4JdA
D4ULS
bSGL
LSNE
DuCA
bol1
DoULK
DYFR
LJA
cs
1141 3
DoNE
DYCA
DSIT
DYUK
LlkK
Lloa
ElUs
L1UGE
Elunt
EllCa
L1111
L1lUK
L12FK
tl2aa
Llzus
t136L
E13nL
Ll4Ca
L1411
L14UK
L15CE
L15NE
Llbki
L16JA
L17Ca
L171T
E17UK
ElbGL
E1bNE
E1Y9Fk
El90A
E2CA
E2IT
E2UK
L21us
L3GE
L3NE
E4CA
E4IT
E4UK
ESFK
ESJA
LSUS
E6GL
EG6NE
L7CA
E71T
L7UK
ESBGE
EBNE
EYCA
E9IT
E9UK
FUGE
FONE
F1lCa
FlIT
F1UK
#X0GE
F1UNE
F2Fh
F20GE
FZUNE
F3CA
E30CA

V.V304c0
=U.15%46%2
V1307
V.07 3
V.Ul%319
V.LU4ulL
U.U2%404
=-V.0913%
=VU.032v%11
V.u¥lb6s
V.U5052
V.ulbz2
-U.07314%
=0.0U5%b67
-U.U50417
V.Vl672
L.UU17y3
V.0lby4

-V.U1d8
V.UVbO4
V.U174 38

-V.0U3281
V.0U1453
V.U3332
V.U54274
v.0L329

=U.V306416
V.033b630

V. 05458y

=-U.1406347

-U.550499
4.39695

-U.15640%

-U.46b037
V.UB4TSS

~0.V28792
~V.396027

-3.8865%

~V.vbb485
VU.U1lY635
VU.70082%
V.1Ub524
1.83261

~2.84711

=-VU.bbbbd8

-u.521172
0.625931
V.UY1526
V.UBU45E

-1.782u8
VU.0001b4
0.uvVV4a54

-6.443714L-0"7
~0.24b0602
V.043045
0.U58633
U.13bVU066

-0,031v4
0.1l630%8

=0.V017524
V.020185
0.033956
V.UY97660

-U.316001
0.264871
V.037192
0.024239

~0.343714
0.05664

-0.0Ul6V4

-0.129%687

-V.074740

~0.0V42062

=-0.01574
0.17973?
U,.409235
0.V024094
V.242200
V,223077
U.415867
V.VUVbY46
V,0Y9354

=V.v20791
VU.279490

Llonsb
LeCA
velt
L2un
L3kn
L3JA
Lius
L4Gt
LaNL
DSCA

ST

LSLK
L6k i
DboJA
D6US
LIGE
CInL
DoCA
el
DBUK
DYF ik
DYJA
Lyus
LiGt
L1nL
L1UCA
Llull
E10UK
Lllkn
LlluA
Lllus
LlzGL
Llant
L13CA
L1311
L13Uk
L14kn
Ll4aga
L15CA
L1517
L15UK
LloGL
E16NE
E17Fk
E170A
EluCA
tlsl1
LlbUn
L1l9GE
E1YNE
E2Fk
E20A
L2Us
E3CA

©B3IT

E3UK
E4FR
E4JA
Laus
ESGE
LSNE
E6CA
E6IT
E6UK
L7Fk
ETJA
E6CA
ESIT
EBUK
ESFk
L9JA
FUCA
FulT
FOUK
F1FR
F1lJA
F1UCA
klOIT
FlUUK
F20CA
FavuIT
F2UUK
F3Fk
Fluex

V.U4514
~U.07b202
=U.V2U3bL
=V.29%7%00
~U.1540c3
~V.Uila73

v.l6307?

V.1luY42

0.065%3

0.116004

0.0273y
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