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the change in this variable that plays a role, rather than the level, but (once again) we do
not wish to restrict the coefficients at this early stage of the analysis. The three month lag
on world commaodity price inflation implies that there is a delay before US monetary

policy reacts to such inflation.

Diagnostics for these linear models are included in Table 1 in the form of p-
values. Although the autocorrelation test is significant for Germany, autocorrelation in
US and UK interest rates is satisfactorily accounted for by these models. The evidence of
severe non-normality is, perhaps, not surprising for interest rates. ARCH effects are also
apparent in the residuals of the linear models, but this may be due to unmodelled
nonlinearity or structural change. The parameter constancy and nonlinearity diagnostics
examine the possibility that time (for parameter constancy) and each explanatory variable
of the model is the potential transition variable in a single transition STR model. It is
clear that parameter constancy is strongly rejected in all cases, while evidence of
nonlinearity at the 1 percent significance level or lower is also uncovered for all three

countries.

It is unclear from these tests whether it is appropriate to allow time variation in
the coefficients or nonlinearity, or both. For the US, in particular, not only is constancy
rejected at the 0.1 percent significance level, but also nonlinearity is indicated (at this
significance level) in relation to the lags of both interest rates and the output gap, together
with commodity price inflation. For Germany and the UK, the nonlinearity tests point
particularly to the inflation gap as the potential transition variable, while parameter
constancy is also rejected at a significance level of 1 percent. To resolve this question, we
rely primarily on our grid search procedure to select the transition variable(s), with the

resulting nonlinear models discussed below.
3.2 Nonlinear Models

Single transition models were estimated for all three countries, but the diagnostics of
these models were not satisfactory (see Appendix Table A.2). In particular, the US and
UK models continue to evidence parameter non-constancy, with p-values around the 1

percent significance level’. The single transition model for Germany is more satisfactory

” We also present the single transition models with time as the transition variable for the US and UK for
comparison.



in this respect, but still fails to account for the nonlinearity associated with the inflation

gap. Therefore, here we discuss only our preferred two-transition function models.

The estimated two-transition models are shown in Table 2, with the corresponding
transition functions in Figures 2, 3 and 4 for the US, UK and Germany respectively®.
Corresponding to the evidence of parameter non-constancy in the linear models, our
model specification procedure (see the Appendix) selects time as a transition variable for
both the US and the UK. Although this is not the case for Germany, Figure 4 indicates
that one of the selected transition variables (namely Aj,r.1) implies a nonzero transition
function primarily for a relatively short period around 1989-1990. We believe that this
transition may be detecting monetary policy in Germany specific to the period of
reunification, and in this sense may also reflect a form of parameter non-constancy,
though of a temporary form. The ordering of the two transition functions in Table 2 is
arbitrary, but we denote those associated with these time effects as the first transition in

each case.

Figure 2a shows that the time transition for the US implies that the interest rate
reaction function coefficients change rather abruptly in 1985, soon after the beginning of
our sample period. For the UK, on the other hand, the model implies that the parameters
evolve smoothly during the second half of the 1980s (see Figure 3a). It is noteworthy that
this evolution is effectively complete prior to the explicit adoption of inflation targeting
for the UK in 1992°. In each case, the number of observations associated with one of

these regimes is relatively small*.

For both of these countries, Table 2 shows that the estimated intercept shifts down
by around 2% percentage points when Fi(r) = 1, which indicates (for given inflation and
output gaps) lower interest rates from the mid-or late-1980s. In the case of the US,

interest rate dynamics captured in the model also change with the time transition, while

8 At the final stage, we have applied some restrictions to the models specified by our procedure. For the US
we restrict the two coefficients on world commodity prices to be equal in magnitude and opposite in sign,
and this is accepted with a p-value of 0.27. For Germany we remove the inflation gap in the linear part of
the model as this is insignificant, with a p-value of 0.20. In both of these cases, the restrictions improve
AlIC.

° It is interesting that, in an investigation of the information content of the term structure of interest rates for
forecasting future inflation in the UK, Bardsen, Becker and Hurn (2004) find that the structural break
occurs during 1990, rather than with the beginning of inflation targeting in 1992.

19 For this reason, estimation of the model in the form of (4), thereby directly estimating the coefficients of
the four regimes implied by the values of F; and F», is impractical.
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the role of world commodity prices disappears after 1985. It is also notable that the
output gap coefficients change for both countries, with the apparently perverse negative
coefficient for the UK in the upper part of Table 2 being only a temporary phenomenon

associated with the early part of the period.

In the case of Germany, the first transition function changes only the intercept and
interest rate dynamics. In particular, the significantly higher intercept for 1988-1990,
compared with months when Fi(A12r.-1) = 0, indicates that the output gap and the inflation
gap do not explain the relatively high interest rates in Germany over this reunification

period.

To focus on the implications of these models for the recent period, Table 3 shows
the implied coefficients of the models when F;(¢r) = 1 for the US and UK, while F1(A1or;.
1) = 0 for Germany. Thus, we consider the period when the time transition has been
completed for the US and UK, while the temporary effects captured by the first transition
for Germany do not apply. Given these specific values for the first transition function for
each country, the table then illustrates the implications of F, = 0 versus F» = 1. Thus,
Table 3 shows the estimated coefficients of Table 2 in the form of the coefficients of
equation (4), by explicitly considering regimes implied by the estimated two-transition
models. The relevant transition variable for this second function is, in each case, a one- or
three-month difference of interest rates, with the transition function being (effectively)
zero for interest rate declines; see the lower half of each of Figures 2 to 4. Therefore, we

refer to F» = 0 as being declining interest rates, and F» = 1 as increasing interest rates.

Interest rate dynamics, as captured by the models for each of the three countries,
are similar for the recent period when interest rates have been declining. Further, the
inflation gap plays little or no role, with the coefficients for the US being of an
unexpected negative sign and that for the UK significant at only the 10 percent level (see
Table 2). On the other hand, the output gap has the expected positive sign at a one month
lag in each case. Therefore, the models imply that during periods of declining interest
rates, the output gap plays a role but (presumably because interest rate declines occur

only when inflationary conditions are benign), the inflation gap is relatively unimportant.

At least for the UK and Germany, the past inflation gap becomes important for

interest rate behaviour during periods of increasing interest rates. The signs and
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magnitudes of the UK coefficients suggest that the change in the inflation gap over the
previous month is important in this case (see the lower part of Table 3), while for
Germany both the level of the previous month and the change over two months play a
role (since the coefficients of INFGAP.; and INFGAP..; can be reparameterised in terms
of INFGAP:; and A;INFGAP;;). Further, the output gap plays a greater role here for the
UK compared with periods of declining interest rates. It is also noteworthy that US and
UK interest rate dynamics change substantially in periods of increasing versus declining

interest rates.

Unfortunately, however, our US model is not plausible for periods of increasing
interest rates, with both the inflation and output gaps having negative coefficients at a lag
of one month. The reason for this may lie in the relatively small number of observations
when this transition function is above (say) 0.5, so that relatively little information is
available about behaviour in this regime (see the lower panel of Figure 2). In this context,
the inevitable collinearity between the values of the transition function itself and other
variables multiplied by this transition function is likely to lead to imprecise coefficient

estimates.

One feature common to the models of Table 2 is that the dynamics of the lagged
dependent variable imply behaviour that is close to nonstationarity; this is particularly
clear when the models are written as in Table 3. Therefore, we do not attribute this near-
nonstationary behaviour to nonlinearity or structural breaks. Nevertheless, it is also
notable that our models do not account for all features of the interest rate series, with
some evidence (at around the 5 percent significance level) of parameter instability
remaining in the nonlinear specifications. On the other hand, only one nonlinearity test
statistic in Table 2 is significant at 5 percent, so that the nonlinearity evident in Table 1
has been effectively accounted for within our models. Further, although not the case for
the UK, the strong ARCH effects found in the linear models of Table 1 also disappear
when temporal instability and nonlinearity in the reaction function is modelled for the US

and Germany.
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4. Concluding Remarks

Our examination of the evidence for nonlinearity and parameter instability in the interest
rate reaction functions of the US, the UK and Germany has revealed substantial evidence
that such features are important for interest rates over our sample period from 1984.
Indeed, common across all our estimated models, nonlinearity is primarily associated
with time and the dynamics of interest rates, rather than with past values of the output

gap, the inflation gap or world commodity price inflation.

In the developing literature of nonlinear monetary policy rules, studies have
almost exclusively focused on either the output gap or inflation in relation to target as the
essential nonlinear feature. Interest rate dynamics have not been considered to be relevant
and have typically simply been assumed constant over time. Similarly, most researchers
assume that (nonlinear) interest rate policy has been constant in the period of relatively
low interest rates since 1984. Our models indicate that such assumptions could lead to

substantial misspecification.

Our models also point to further avenues of research in this area. In particular,
despite allowing for nonlinearity and parameter non-constancy, there are indications that
some unmodelled instability may remain in our models. To capture these effects, even
greater attention may need to be paid to modelling changes in monetary policy over the
period from the mid-1980s. However, in this context, it is difficult to distinguish effects
due to coefficients which change as a function of time (associated with, for example,
changing monetary policy) and those which change due to inherent nonlinearities in the
interest rate reaction functions. We hope that further research will help to resolve this

issue.
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Table 1
Linear Interest Rate Models

Variable US UK Germany
Constant -0.017 0.100 0.053
(-0.285) (1.00) (0.709)
1 1.334 1.115 1.152
(21.2) (16.8) (15.6)
T2 -0.336 -0.231 -0.164
(-5.29) (-2.35) (-2.21)
i3 0.100
(1.51)
INFGAP,; 0.030 0.306 0.080
(0.848) (2.07) (2.35)
INFGAP,., -0.340
(-2.28)
INFGAP, 3 -0.050 -0.072
(-1.44) (-2.15)
OGAP:, 0.121 0.082 0.022
(3.51) (2.92) (2.61)
OGAP;, -0.106
(-3.10)
AWCP, 3 2.279
(2.70)
Summary Statistics
AlC -2.966 -1.405 -3.101
R? 0.990 0.977 0.990
) 0.223 0.488 0.209
Diagnostic Tests (p-values)
Autocorrelation 0.336 0.806 0.008
ARCH 0.001 0.000 0.002
Normality 0.000 0.000 0.000
Parameter constancy 0.009 0.006 0.002
Nonlinearity test for transition variable:
i1 0.005 0.213 0.054
12 0.005 0.407 0.199
i3 N/A 0.443 N/A
INFGAP,; 0.036 0.437 0.001
INFGAP,., N/A 0.000 N/A
INFGAP, 3 0.278 N/A 0.010
OGAP 0.000 0.030 0.634
OGAP,, 0.000 N/A N/A
AWCP, 5 0.001 N/A N/A

Notes: Values in parentheses are r-values. Lagrange multiplier tests for autocorrelation and
heteroscedasticity consider processes of order 6 under the alternative hypotheses. The parameter
constancy/nonlinearity test is that of Luukkonen, Saikkonen and Terasvirta (1988), applied using
time or an explanatory variable of the model. N/A is not applicable, as the corresponding variable
does not appear in the model.
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Table 2

Nonlinear Interest Rate Models

Variable US UK Germany
Constant 2.437 (2.95) 2.619 (5.43) 0.028 (0.57)
T 1.098 (10.52) 1.310 (14.49) 1.310 (14.04)
T2 -0.375 (-5.39) -0.555 (-5.87) -0.321 (-3.51)
INFGAP, 0.157 (1.84)

INFGAP, 3 -0.085 (-2.36)

OGAP,; 0.163 (4.89) -0.424 (-3.51) 0.018 (2.17)
AWCP, 5 17.63 (5.41)

F, -2.549 (3.12) -2.425 (-5.08) 0.850 (2.29)
FiXra 0.289 (3.37) -0.902 (-4.98)
FiXre, 0.831 (4.81)
FiXres 0.216 (4.81)

F1 x INFGAP4 0.055 (1.58)

F1x OGAP,;, 0.538 (4.42)

F1x OGAP,., -0.181 (-5.05)

F1x AWCP, 3 -17.63 (-5.41)

S1s Time Time Aot

Y1 1082 (0.02) 13.16 (1.84) 3.950 (1.56)
C1 14.14 (1.83) 33.65 (5.04) 1.231 (3.69)
F, 1.034 (1.62) 1.011 (2.19)
FoXr. -0.731 (-1.48) -0.687 (-4.35)

FoXr. 0.605 (1.30) 0.706 (4.17) -0.212 (-2.40)
F>x INFGAP,; -0.437 (-1.49) 2.879 (6.66) 0.654 (3.08)
F>x INFGAP, 3 0.595 (1.67) -3.296 (-8.70) -0.352 (-2.26)
F>x OGAP,, -0.688 (-1.72) 0.231 (3.28)

F,x OGAP,, 0.923 (195)

821 Asryg Arpq Asryy

Y2 2.255 (2.65) 927.9 (0.005) 3.134 (2.66)
C; 0.757 (2.62) 0.321 (2.77) 0.460 (3.94)
AlIC -3.289 -1.705 -3.337

R? 0.993 0.985 0.993

s 0.185 0.411 0.181
Diagnostic Tests (p-values)

Autocorrelation 0.615 0.192 0.555
ARCH 0.492 0.000 0.952
Normality 0.000 0.000 0.000
Parameter Constancy 0.042 0.047 0.040
Additional nonlinearity test for transition variable:

Tt 0.492 0.248 0.187

Fio 0.334 0.132 0.192

Y3 N/A 0.680 N/A
INFGAP,, 0.022 0.664 0.064
INFGAP, 3 0.090 0.167 0.147
OGAP,, 0.382 0.197 0.774
OGAP,, 0.652 N/A N/A
AWCP, 5 0.746 N/A N/A

Notes: Values in parentheses are r-values. Lagrange multiplier tests for autocorrelation and
heteroscedasticity consider processes of order 6 under the alternative hypotheses. Diagnostic tests for
autocorrelation, parameter constancy and additional nonlinearity are those proposed by Eitrheim and
Terasvirta (1996).
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Interest Rate Responses for Recent Period

Table 3

Variable ‘ US UK Germany
Declining interest rates (F» = 0)

Constant -0.112 0.194 0.878
ri1 1.387 1.310 0.408
Y2 -0.375 -0.555 0.510
13 0.216

INFGAP:1 0.055 0.157

INFGAP:3 -0.085

OGAP:1 0.163 0.114 0.018
OGAP;., -0.181

Increasing interest rates (F, = 1)

Constant 0.922 0.194 1.889
ri1 0.656 0.623 0.408
12 0.230 0.151 0.298
13 0.216

INFGAP1 -0.382 3.036 0.654
INFGAP:., -3.296

INFGAP:3 0.510 -0.352
OGAP:1 -0.525 0.345 0.018
OGAP:., 0.742

Notes The coefficients are derived from the estimated models of Table 2, with F;(z) = 1 for the US and
UK, and Fi(Asor..;) = 0 for Germany. The representation shows the implied coefficients in the separate

regimes, as in equation (4).
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Figure 1. Graphs of Interest Rate Variables
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Figure 2a. Time Transition Function for the US
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Figure 3a. Time Transition Function for the UK
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Figure 4a. First Interest Rate Transition Function for Germany
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Appendix
Modelling Methodology and Additional Results

Here we outline important aspects of the estimation and evaluation of the STR models. In
particular, details of specification, estimation and diagnostic checking are addressed. Our
procedure largely follows Terasvirta (1994, 1998). However, we rely more extensively on
grid search methods in order to select the transition variable(s) and on ordinary least
squares (OLS) for initial estimation of the STR coefficients. The procedure followed here

is effectively the same as in Sensier et al. (2002).

In the case of a single transition, the STR model is defined (Terdsvirta 1994,
1998) as:

rt:,BOVVt‘F,BlthF(St)"'Ut (A-l)

where, as in the text, the logistic function is used to define F(s;). However, prior to
estimating such a model, we test linearity against the STR specification. It is difficult to
test linearity versus nonlinearity directly in (A.1), due to the lack of identification of the
parameters under the linearity null hypothesis. However, a third order Taylor series
approximation to F(s;) yields a test of linearity against STR nonlinearity as a test of the

null hypothesis 6, = 03 =04 =0(G =1,...... , m) in the artificial regression
Y, =0, +0, W, +38,W,s, +0, Ws>+3, Ws’+v, (A.2)

(Luukkonen, Saikkonen and Terdasvirta, 1988). In practice this is conducted as an F-test
for variable deletion. Each explanatory variable in w, (excluding the intercept) is
considered as the possible transition variable s;. To test parameter constancy, time is also
considered as a transition variable. The results are shown in the diagnostic tests for the

linear model reported in Table 1.

Having established the presence of nonlinearity and/or parameter non-constancy,
the transition variable (s;) in (A.1) is selected using a grid search procedure and applying
OLS regression. Each explanatory variable in w, and time, together with lagged interest

rate changes (see section 2.2), are considered as the potential s,. Our grid search uses 150
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values of y and 40 values of ¢ within the observed range of each variable considered, to
define a range of transition functions F(s;). For each s, y and c, values for F(s;) are
computed and OLS is then applied to (A.1). The potential transition variable yielding the

minimum residual sum of squares (RSS) is considered as the transition variable s,.

Results of the grid search (shown in each case as the six potential transition
variables yielding the lowest values of the RSS) are presented in Appendix Table A.1. In
addition to the grid search results, we also present the p-value for a linearity test with this
variable taken as s;. It is obvious from the results that selection using the smallest p-value,
as advocated by Terésvirta (1994), does not necessarily lead to the same transition
variable as the grid search. We favour the grid search approach as this is directly based
on a best fit criterion for the nonlinear model. This selects r.1, Asri1 and Agsr,q as the

transition variables for the US, UK and Germany respectively.

Having selected the transition variable, we refine the STR model of (A.1)
employing OLS, conditional on the transition function that yielded minimum RSS. We
adopt a general-to-specific approach, with the linear model of Table 1 defining the
elements of w,. Individual variables (including terms deriving from Fw;) are dropped
sequentially using the smallest #ratio, to obtain the model that minimises AIC. The STR
model is then estimated by nonlinear least squares, including the transition function
parameters ¢ and v, using the previous “linear” STR estimates to provide initial values for
the nonlinear estimation. The y and ¢ values from the nonlinear estimation are compared

with those derived from the grid search to ensure they do not substantially differ.

The resulting estimated single transition models for each country are reported in
Appendix Table A.2. Note that the US and UK models continue to show strong evidence
of parameter non-constancy, while there is evidence of nonlinearity for Germany in
relation to the inflation gap. Due to the evidence of parameter non-constancy, and for
comparison with the two-transition models, Table A.2 also presents single-transition
models for the US and the UK based on a time transition. In terms of goodness of fit
criteria, the two models for each country are very similar, indicating that it is difficult to
statistically distinguish between time change and nonlinearity in this context where the
properties of interest rates have changed over time. However, the time transition models
in Table A.2 are also unsatisfactory, showing evidence of both nonlinearity and

additional time non-constancy. Therefore we develop two transition function models.
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As outlined in Section 2, we initially take the transition variable selected from the
single transition grid search as si, and conduct a grid search for the second transition
variable over all other variables in w, For a given potential s, this grid search is
conducted over values for y1, y2, ¢1 and ¢; (that is, over the slope and location parameters
for both transitions). To investigate whether a different combination of transition
variables may yield a lower RSS, we then use the selected s», variable and repeat the grid
search procedure to select s, (again searching over the slope and location parameters for
both transitions). The pair of variables yielding the lowest RSS overall are employed in
the two transition model. Results from the two transition grid search are shown in
Appendix Table A.3, for the six combinations yielding the lowest RSS values. It might be
noted that the variable selected as s, from the single transition grid search for each of the
US and UK (r.1 and Aer.1 respectively) does not lead to the lowest RSS in Appendix
Table A.3, and hence does not appear as either si; or sy, in the two-transition specification
of Table 2.
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Appendix Table A.1
Grid Search for Single Transition Models

Transition Grid Search Results
Variable (s;) Y c RSS
us
o 150 9.268 8.671
P 59 16 8.831
Asrig 110 0.685 8.902
OGAP,4 150 2.226 9.008
OGAP,., 150 2.118 9.039
A1oria 117 1.625 9.079
UK
Aerra 150 0.295 43.797
INFGAP., 33 -0.610 44.069
A 58 0.307 44.097
¢ 13 35.7 44.176
Asrig 150 1.047 45.978
Fea 150 11.535 46.503
Germany
Asria 150 0.416 5.631
Aot 3 1.190 6.015
Agrr1 150 0.594 6.090
Arpq 4 0.246 6.218
¢ 7 105.4 6.535
el 150 6.753 6.695

Note: For each country, results are shown for the six potential
transition variables considered that yield the lowest values for the
residual sum of squares in the single transition grid search.

26



Estimated Single Transition Models

Appendix Table A.2

Variable US US UK UK Germany
Constant -0.048 (-0.84) -1.275 (-1.40) | 0.100 (1.08) | 3.709 (5.44) | 0.014 (0.334)
Tt1 1.296 (23.12) 1.391 (14.02) | 1.508 (16.77) | 0.819 (10.15) | 1.264 (15.16)
Tt -0.292 (-5.18) -0.284 (-4.63) | -0.514 (-5.83) | -0.180 (-2.80) | -0.271 (-3.26)
INFGAP; 1.327 (4.01)

INFGAP,.»/3 -0.029 (-1.90) -0.036 (-2.31) -1.097 (-3.34)

OGAP, 0.138 (4.48) 0.123 (3.84) -0.313 (-2.58) | 0.019 (2.66)
OGAP,, -0.108 (-3.51)

AWCP, 4 25.60 (9.48)

Fi -1.294 (-1.59) 1.208 (1.33) -3.569 (-5.17) | 1.644 (6.901)
FiX ry 0.130 (1.60) -0.099 (-1.11) | -0.686 (-5.60) | 0.338 (5.06) | -0.773 (-5.07)
FiX rip 0.658 (5.37) 0.525 (3.434)
F1 x INFGAP,, -1.171 (-3.17) -1.171 (-3.17) | 0.583 (4.99)
FiXINFGAP, 53 0.989 (2.71) 0.989 (2.71) | -0.313 (-2.90)
F1x OGAP., 0.245 (5.20) | 0.417 (3.37)

F1x OGAP,, -0.096 (-3.04)

F1 X AWCP,; 22.20 (7.29) -24.54 (-9.05)

S Tl Time Agri1 Time Asriq

Y1 433.9 (0.01) 2170 (0.02) 2441 (0.52) | 11.62(1.61) | 385.1 (0.01)
c1 9.351 (13.76) 12.49 (3.64) | 0.307 (13.92) | 37.1(4.86) 0.421 (1.06)
AIC -3.156 -3.168 -1.556 -1.515 -3.320
R? 0.992 0.992 0.981 0.981 0.992

s 0.202 0.200 0.452 0.456 0.185
Diagnostic Tests (p-values)

Autocorrelation 0.083 0.175 0.723 0.273 0.180
ARCH 0.000 0.002 0.000 0.000 0.998
Normality 0.000 0.000 0.000 0.000 0.000
Parameter 0.000 0.012 0.014 0.019 0.129
Constancy

Additional Nonlinearity Tests for Transition Variable:

Tt1 0.861 0.490 0.410 0.393 0.052

Tt 0.967 0.658 0.429 0.475 0.096
INFGAP, 0.024 0.006 0.328 0.312 0.019
INFGAP,»/3 0.038 0.034 0.132 0.000 0.064
OGAP,, 0.646 0.541 0.045 0.026 0.468
OGAP,, 0.438 0.427 N/A N/A N/A
AWCP, 3 0.415 0.374 N/A N/A N/A

Notes: See Table 2. The lag 2/3 for the inflation gap (INFGAP) is two for the UK and 3 for the US and
Germany. N/A is not applicable, as the corresponding variable does not appear in the model.
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Appendix Table A.3

Grid Search for Two Transition Models

First Transition Function Second Transition Function
S1t T 1 S2t T2 2 RSS
Us
t 30 16 Asriq 4 0.336 7.232
t 30 16 Ariq 1 0.144 7.264
Tl 431 6.842 t 30 16.00 7.548
t 30 16 INFGAP,, 15 -1.675 7.936
Fe1 431 6.842 OGAP,, 4 1.468 7.952
t 30 16 OGAP,, 30 -1.132 7.964
UK
t 12 35.70 Ar 23 0.337 35.62
t 12 16 INFGAP,, 30 -0.6099 35.72
t 38 65.25 At 97 0.665 36.47
t 31 35.70 Asria 1 0.9845 36.79
t 27 16.00 Apptia 42 2.17 38.30
t 40 104.6 T3 10 8.838 38.36
Germany
AsMMRy 4 0.276 A;,MMR 4 1.098 5.356
AsMMR, 3 0.276 MMRq., 17 6.612 5.386
AsMMRy 3 0.270 MMR., 30 6.612 5.448
AsMMR, 2 0.276 TIME 7 105.4 5.450
AsMMR, 2 0.276 INFGAP., 11 0.875 5.670
AsMMRy 4 0.276 AMMR4 30 0.146 5.724
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