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The spillover effect of a GDP shock on credit in the own or in another country is reported in the column
“Credit spill-in”. Since they reflect the sensitivity of another variable (credit) than the variable that has
initially been shocked (GDP), these spillovers are smaller, approximately 0.23 (in absolute values), than the
GDP spill-in effects, which already appeared to be approximately one-tenth of the direct effects. Only 3 or
4 of the credit spill-in or spill-out effects in Table [f] are significant. It shows that it is much harder to find
empirical evidence in favor of significant spillover effects than in favor of significant direct effects. This is
because spillover effects depend on many more parameters. At h = 0, the direct effects reported in Table [6]
only depend on the parameters of WY; reported in Table [d] which almost all turned out to be significant.
By contrast, the spillover effects also depend on the parameters of W, in Table |4 and WY; in Table |5| of
which respectively only 5 and only 4 are significant. The more parameters being insignificant, the greater the
probability that the spillover effects derived from them will also be insignificant. It validates the proposition
that a shock to one variable affects another one or the same variable in another unit is a strong one.

Table [7] reports the point-in-time direct and spillover effects at h = 0 of a one standard deviation shock
in each country’s QoQ credit growth. A notable finding is that we do find more significant spill-out effects
across variables than in Table[f] i.e., of credit growth shocks in Austria, Belgium, Denmark, Italy, Portugal
and Slovakia on GDP growth in other countries. Since the corresponding spill-in effects of these countries,
except for Austria, appear to be insignificant, these results also illustrate that the distinction between spill-in
and spill-out effects is a useful one.

Since the system was stable, i.e. the largest eigenvalue of the matrix of the system of equations smaller
than unity, the long-term point-in-time responses to the shocks converge to zero and the cumulative effects
to a constant. These cumulative effects are reported in Tables [§ and [0 and are calculated over a horizon of
5 years (20 quarters) which is long enough for the cumulative effects to converge since the half-life of the
original impulse responses calculated (averaged over the whole matrix of dimensions 34 by 34) amounts to
about 2.7 quarters.

Table 8: Cumulative effects of a one standard deviation GDP growth shock in every country

Country Direct effect GDP spill-in ~ Credit spill-in ~ GDP spill-out  Credit spill-out

AT 0.5980%** 0.0764** 0.0062 0.1776%** 0.0835*
BE 0.5378 0.0816 -0.0149 0.1723 0.1167*
CY 1.0043%** 0.1543** 0.0106 0.0220** 0.0709
DE 0.7626* 0.0572 -0.0852%** 0.4970** 0.1533*
EE 1.9366%** 0.2658*** -0.0414 0.1182%** 0.0146
ES 1.8730%** 0.0868 -0.0338 0.1035 0.0021
FI 0.5403*** 0.1331%** -0.004 0.0915%** -0.0194
FR 0.2607 -0.0001 0.0915 0.0917* -0.1619*
GR 2.7929%4* 0.0652 0.081 0.1001%** 0.0146
IE 3.7900** 0.1568 0.1286 0.1289%** -0.102
IT 0.4946** 0.0837 0.0016 0.185 0.012
LU 1.3923*** 0.1426 -0.0016 0.0157 0.0478
Lv 2.2784%** 0.4862%** -0.0364 0.0614%** -0.0072
NL 0.3826 0.0524 0.0277 0.2648** -0.0338
PT 0.8145%** 0.027 0.0023 0.0562%* 0.0345
SI 0.9160%*** 0.1707#** 0.0229 0.0258** 0.0086
SK 2.2350%%* 0.2107 0.1264** 0.1385%** 0.047

Note: *** significant at 1%, ** significant at 5%, * significant at 10%.
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Table 9: Cumulative effects of a one standard deviation credit growth shock in every country

Country Direct effect Credit spill-in ~ GDP spill-in  Credit spill-out GDP spill-out

AT 2.5729%%* 0.1453 0.1079 -0.08 0.197

BE 2.4812%** -0.0392 0.2449 -0.6071 0.072

CcY 3.5511%** 0.2296 0.2079* 0.0417 0.121

DE 2.1364*** -0.2311 0.0902 -0.4437 0.3782
EE 15.4275%** 0.3107 -0.1127 0.1865 -0.1129
ES 1.7467*** 0.0508 0.1122 -0.2952 0.1202
FI 5.8496%** 0.1675 -0.3073** -0.0338 0.0601
FR 2.5723%4* -1717 0.1199 0.4067 0.1033
GR 3.4749%** 0.0584 0.2494* 0.1589 0.1117
IE 3.8118%** 0.0269 0.2707 0.3077 0.1926
IT 2.7590%** -0.6037 0.206 -0.4615 0.3729
LU 2.1619%** -0.0509 0.1270%* -0.3475 0.1339
Lv 6.7674%** 0.0759 0.1712 0.1046 -0.088

NL 1.8690*** 0.0237 0.0847 -0.1846 0.2132
PT 2.1644*** 0.1347 0.0348 0.0494 0.0817
SI 6.0440%** 0.028 0.223 -0.0331 0.1028
SK 6.5325%** 0.113 0.1223 -0.0467 -0.1073

Note: *** significant at 1%, ** significant at 5%, * significant at 10%.

7 Conclusions

The purpose of our paper was to provide a comprehensive review of two fundamentally related econometric
model frameworks that can be used to model cross-sectional dependence and to measure spillovers. In
addition to a detailed discussion of the analytical underpinnings and the appropriate estimation methods for
these models, we show the convergence between these two frameworks, building on the specific extensions that
have been adopted in some of the recent literature. We further show how both spatial systems and GVARs
can be used to measure spillovers defined in a broad sense, while at the same time remaining cognizant
of their limitations. We derive specific analytical formulas for spillovers, based on estimated coefficients
(conditional on the choice of some connectivity (weight) matrix W) and a sequence of shocks, and show that
these measurements are equivalent across spatial systems and GVAR representations. Finally, we develop a
practical, step-by step guidance to applied researchers on model selection and measuring spillovers in these
classes of models and illustrate the guidance with an empirical example involving GDP and credit growth
for a sample of European countries and banking systems.
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