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A GOODNESS-OF-FIT TEST FOR GENERALIZED ERROR 
DISTRIBUTION 

 

by Daniele Coin* 
 

Abstract 

The Generalized Error Distribution is a widely used flexible family of symmetric 
probability distribution. Thanks to its properties, it is becoming more and more popular in 
many fields of science, and therefore it is important to determine whether a sample is drawn 
from a GED, usually done using a graphical approach. In this paper we present a new 
goodness-of-fit test for GED that performs well in detecting non-GED distribution when the 
alternative distribution is either skewed or a mixture. A comparison between well-known 
tests and this new procedure is performed through a simulation study. We have developed a 
function that performs the analysis described in this paper in the R environment. The 
computational time required to compute this procedure is negligible. 
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1 Introduction

The exponential power (EP) distribution with mean µ ∈ (−∞,+∞), variance
σ2 ∈ (0,+∞) and power parameter β ∈ (−1; 1] is a symmetrical unimodal
distributions family. The density function is

fEPD (x;µ, σ, β) =
e−

1
2 | x−µσ |

2
1+β

2
β+3
2 σΓ

(
β+3
2

) , (1)

and it has domain on (−∞,+∞). This family is also known as Generalized
Error Distribution (GED) and it is a flexible member of the exponential family
(Box and Tiao (1973), Harvey (1990)).

The shape parameter β determines (1) to become the density function of a
range of symmetric distributions such as the uniform (β → −1) and the double
exponential (β = 1). The shape of the density is more platykurtic than the
normal distribution if β < 0 the converse if β > 0 (it is normal if β = 0); to
obtain the standard normal distribution we set β = 0, µ = 0 and σ = 1 in (1)).

Box and Tiao (1973) have proposed the parametrization reported in (1);
another widespread one is given by v = 2

1+β with v > 1 as new shape parameter

(see for example Nelson (1991)).
The flexibility properties of the GED family has granted its numerous ap-

plications, for example modeling band encoding of audio and video signals (see
Sharifi and Leon-Garcia (1995)), the error distribution in time series analysis
(see Nelson (1991), Chen et al. (2008a)) moreover many application to financial
analysis have been suggested (see Theodossiou (2000), Chen et al. (2008b), Lee
et al. (2008) and Maŕın and Sucarrat (2012)). However before adopting a GED
model in an applied problem the most important issue is to determine whether
the distribution from which the sample is drawn actually belongs to the GED
family. Many procedures for testing the normality of univariate samples have
been proposed in the literature, but only graphical methods are commonly used
in order to assess GED distribution. This article introduces a new goodness-of-
fit statistic test for GED. This procedure is based on a standardized Q-Q plot.
By an extensive simulation study we explore the properties of our proposal
showing its ability to detect non GED samples.

The paper is organized as follows. In section 2 we summarize the relationship
between GED and a normal standardized Q-Q plot. Section 3 presents our
contribution, in section 4 an extensive power study is summarized while in
section 5 an application to financial data is presented; finally concluding remarks
are provided in section 6.

2 Standardized Q-Q Plot and Generalized Error
Distribution

Given a set of ordered observations x(.) = (x(1), ..., x(n)) and αn = (α1, ..., αn),
the vector of n expected values of a hypothesized standard ordered n dimensional
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distribution, a Q-Q plot is constructed by plotting x(i) against the normal scores
αi, given by

αi =
n!

(i− 1)!(n− 1)!

∫ +∞

−∞
y [1− Φ(y)]

i−1
Φ(y)n−iφ(y)dy, (2)

where φ(y) = 1
2π exp

(
− 1

2y
2
)

and Φ(y) =
∫ y
−∞ φ(z)dz. In any situation the

values assumed by the elements of αn are only functions of n. Since the normal
scores are unknown, we used the numerical approximation algorithm proposed
by Royston (1982), that estimates numerically the values of αi in (2).

The standardized Q-Q plot is instead constructed by plotting

z(i) =
x(i) − µ̂

σ̂
(3)

against αi, where µ̂ and σ̂ are the sample mean and the sample standard devia-
tion, respectively. If the estimates of location and scale parameters are selected
such that (3) is location and scale invariant, linear transformation of the original
data will not alter any point of the plot. This is useful because the intercept
and slope of the best fit line have to be 0 and 1 respectively.

GED samples present an S-shape when displayed on a normal standardized
Q-Q plot, the slope and the curvature are function of β since it determines kur-
tosis. In the appendix of Coin (2013) it is proved that symmetrical distributions
give rise to symmetrical, with respect to the origin of the axes, inverted S-shaped
graphs if they have heavier tails than the normal distribution and symmetrical,
with respect the origin of the axes, S-shaped curves if their tails are thinner or
shorter than the normal distribution. GED are symmetrical with heavy tails if
β > 0 and thin or short ones for β < 0 by definition. This property is clearly
represented in figure 1.

3 Test for Generalized Error Distribution

The assumption presented in the previous section also entails that the sum of the
orthogonal distances between the points

(
z(i), αi

)
and the straight line (αi, αi)

of the Normal Standardized Q-Q Plots are function of β and the sample sizes if
x ∼ GED(µ, σ, β, n).

Our proposal is based on this intuition: given a set of ordered observations
x(.) = (x(1), ..., x(n)) we test whether x is GED-distributed as follows: firstly

we computed the standardized version of x(.) obtaining z(.) =
x(.)−µ̂
σ̂ , where µ̂

and σ̂ are the sample mean and the sample standard deviation of x(.) after we
compute the test statistic as follow:

T =

∑n
i=1 ẑ

2
(i)∑n

i=1 z
2
(i)

, (4)

where ẑ(i) are the fitted values of z of the following model:

z(i) = αi + β3α
3
(i) + ε (5)
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Figure 1: Ordered values of GED plotted on the Normal Standardized Q-Q
Plots for different values of β
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where ε are independent and identically distributed random errors with mean
equal to 0. The unknown parameter β3 in (5) is estimated with Ordinary Least

Squares obtaining and β̂3.
The test statistic (4) is a Shapiro and Francia (1972) like test and it can be

defined also as the R-squared of the linear model (5). Hence (4) is a statistical
measure of how close the ẑ(i)s are to the z(i); being also the percentage of the
response variable variation that is explained by a linear model (5) then (4) is
always between 0 and 1; values close to 1 mean the standardized sample is well
approximated by the theoretical values given by the null hypothesis of x being
GED-distributed. A formal proof of this property is provided in appendix A.
Finally we are able to formally define our proposed test, the null hypothesis
that a sample x is drawn from a GED distribution with unknown parameters,
in symbol

H0 : x ∼ GED (µ, σ, β, n) , (6)

is accepted if
T ∈ [qT (a, β, n), 1] (7)

for a level of confidence 1− a; where qT (a, β, n) is the quantile of level a of (4).
Since qT (a, β, n) is unknown and function of the sample size n and the true value
of β, we estimated qT (a, β, n) simulating 1,000,000 samples for many combina-
tion of n and β, where n = {20, 21, 22, ..., 1, 000} and β = {−0.995,−0.99, . . . ,
0.99, 0.995, 1}.

In table 1 we report a short summary of such results for n = 50.

q̂T (a, β, n)
β 0.5 0.1 0.05 0.01 0.005 0.001

-0.995 0.9840 0.9716 0.9663 0.9521 0.9456 0.9231
-0.8 0.9872 0.9739 0.9680 0.9552 0.9508 0.9386
-0.6 0.9873 0.9740 0.9684 0.9533 0.9469 0.9304
-0.4 0.9870 0.9742 0.9688 0.9574 0.9519 0.9424
-0.2 0.9861 0.9726 0.9667 0.9534 0.9477 0.9335

0 0.9843 0.9680 0.9611 0.9444 0.9396 0.9278
0.2 0.9823 0.9619 0.9529 0.9288 0.9180 0.8991
0.4 0.9801 0.9555 0.9440 0.9185 0.9074 0.8817
0.6 0.9775 0.9485 0.9346 0.9042 0.8900 0.8597
0.8 0.9751 0.9426 0.9270 0.8904 0.8787 0.8222
1 0.9722 0.9331 0.9130 0.8612 0.8453 0.8137

Table 1: Empirical quantiles of T for n = 50 and some selected values of β

In figure 2 instead we report the graphical representation q̂T (0.05) in function
of n and β.

Finally the acceptance region (7) is modified as follows:

T ∈
[
q̂T (a, β̂), 1

]
(8)

where β̂ is the estimation of β from the sample x with the estimator presented
in Coin (2013).

In table 3 we present the estimated type I errors of the proposed test. The
results are obtained by simulating 20,000 samples for different values of β and
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Figure 2: q̂T (0.05) in function of n and β
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n, the considered sizes of the test are α = 0.05 and α = 0.01; the estimated
type I errors correctly tend to the value of α.

For better understanding we briefly describe the plug-in estimator used for
estimating β, given a sample x ∼ GED (µ, σ, β, n) we get standardized ordered
sample z(.) in the same way described above in this section. From the model:

z(i) − αi = β3α
3
i +

εi
σ

we estimate β3 with OLS and we substitute in the following plug-in estimator:

β̂ = f
(
β̂3

)
= â1

1

n
+ â2

1

n2
+ â3β̂3 + â4β̂

2
3 + â5β̂

3
3 + â6

β̂3
n
. (9)

where n is the sample size and the âi are reported in table 2 (for details how âi
are computed see Coin (2013)).

Parameter Estimates
â1 -6.03758
â2 -48.41451
â3 29.25522
â4 219.36466
â5 3410.16169
â6 -51.11288

Table 2: Estimated parameters of âi.
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4 Power Study

In order to evaluate the power of our proposal, a Monte Carlo study was per-
formed. We estimated the power of our testing procedure by simulating 20,000
samples from many alternative distributions, considering the cases of 20, 50,
100, 200, 500 and 1000 units sample size. Power simulations are based on a
equal to 0.05 and 0.01 type I error level. Then we compared the power of our
test with the ones of two widespread tests based on different distances between
theoretical distribution function (ΦX), given by the null hypothesis, and the em-
pirical distribution function (Fn) of the sample. We will consider the statistic
proposed by Kolmogorov (1933) because of its wide diffusion, which is defined
as

KS = sup
z
|ΦZ(z)− Fn(z)| , (10)

where ΦZ is the theoretical standardized distribution function and z is an n-size
ordered standardized sample.

Many authors (e.g. D’Agostino and Stephens (1986) pag. 370-374) suggest
the use of the following statistics proposed by Anderson and Darling (1954) for
testing normality and adapted to any distribution by Marsaglia et al. (2004). It
is defined as

A = −n−
n∑
i=1

(2i− 1)
lnPi + ln (1− Pn+1−i)

n
, (11)

where

Pi = ΦZ(Z(i)) =

∫ Z(i)

−∞

e−
t2

2

√
2π
dt

and z(i) is the standardized i ordered value of the sample xn.
The two summarized above tests can be performed only for simple null hy-

pothesis, in other words the unknown parameters of (1) need to be explicitly
defined in H0, here they are defined by estimation with sample mean and sample
variance for µ and σ2 while β with the method presented in Coin (2013).

The alternative distributions considered in this study were selected to be
representative of the various types of distributions considered in many extensive
review of power studies for goodness-of-fit tests.

In the first set there are location contaminated normal distributions, LCN(p,m)
denotes the case in which an observation is randomly selected with a probability
of 1 − p from a standard normal distribution and probability p from a normal
distribution with mean m and variance 1.

The second set deals with symmetric short-tailed distribution with different
shapes (tnorm(a, b) denotes the standard normal distribution truncated at a
and b). Set 3 contains distributions that have slightly heavier tails than the
standard normal distribution and the standard normal one. Scale contaminated
normal distributions are included in sets 4, 5 and 6; SCN(p, b) denotes the case
in which an observation is randomly selected with a probability of 1− p from a
standard normal distribution and probability p from a normal distribution with
variance b and mean 0. Large kurtosis value distribution are in set 7.
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The distributions in sets 8 and 9 are skewed unimodal with relative low
kurtosis. They are separated by negative and positive skewness values. The
location-contaminated normal distributions in sets 10, 11 and 12 are bimodal
with positive skewness and relative low kurtosis. Set 13 includes the distribu-
tions with the most extreme skewness kurtosis values.

Tables 4, 5, 6, 7, 8 and 9 present the estimated powers of our proposed (T ),
Kolmogorov-Smirnov (KS) and Anderson-Darling (A) tests versus the alterna-
tive distributions summarized above and for different sample sizes equal to 20,
50, 100, 200, 500 and 1000 respectively. The significance levels were: a = 0.05
and a = 0.01. For better understanding of the simulation results, the highest
simulated power for any size among the three tests is highlighted in bold.

For any alternative distribution we also computed the following two indexes
of skewness and kurtosis.

We define skewness as the standardized third moment√
b1 =

m3

m
3
2
2

, (12)

which is equal to 0 for normal distributions.
The Pearson’s measure of kurtosis is the fourth moment and it is equal to 3

for normal distributions:
b2 =

m4

m2
2

, (13)

where

mr =

∑n
i=1(xi − x)r

n
, (14)

is r-moment of a sample.
Analyzing the simulation results, it emerges that our method is very powerful

against skewed alternatives (groups 8 to 13), its power is higher for higher values
of (12), it almost always dominates the other two tests specifically for higher
sample sizes; (4) presents also good performances when the alternative is a scale
contaminated normal distributions (sets 4, 5 and 6), dominating KS and A tests
when the sample size is small (20 and 50 units). KS and specifically A perform
better against bimodal alternatives (group 1) when sample sizes is small. Finally
(4) is ineffective if the alternative distribution is just a normal truncated one
(set 2). Group 3 contains distributions that are: or special case of GED family
(normal) or very close to it (t with 9 degrees of freedom and logistic) so the
percentage of refusal of alternatives tends to the level of confidence of the test.

5 Application to financial data

In order to present an application to real data we performed our test procedure
on financial data: from the website http : //finance.yahoo.com we got the
daily prices of the Standard & Poor’s 500 index for 2015. In total we have 252
observations, denoting the daily price with Pi for day i we get the daily returns

13



Empirical tests powers
Set Alternative

√
b1 b2 T0.05 T0.01 KS0.05 KS0.01 A0.05 A0.01

1 LCN(0.5,10) 0 1.15 0.9451 0.2756 0.9964 0.7348 1 1
LCN(0.5,5) 0 1.51 0.055 0.0004 0.4836 0.0368 0.9929 0.9907
LCN(0.5,4) 0 1.72 0.0125 0.0002 0.2546 0.008 0.9306 0.9173
LCN(0.5,3) 0 2.04 0.0102 0.0008 0.1028 0.0009 0.6924 0.6584
LCN(0.5,2) 0 2.5 0.0286 0.0032 0.032 0.0004 0.3642 0.3292
LCN(0.5,1) 0 2.92 0.0568 0.0144 0.0143 0.0002 0.2095 0.1798

2 beta(0.5,0.5) 0 1.5 0.1414 0.0521 0.4772 0.0277 0.9893 0.9854
unif(0,1) 0 1.8 0.0502 0.0106 0.1584 0.0017 0.8128 0.7805

tnorm(-1,1) 0 1.94 0.0379 0.0068 0.0927 0.0006 0.686 0.6444
beta(2,2) 0 2.14 0.0358 0.0068 0.0485 0.0001 0.4841 0.4402

tnorm(-2,2) 0 2.36 0.0351 0.006 0.0242 0.0003 0.3207 0.2816
tnorm(-3,3) 0 2.84 0.053 0.012 0.0131 0.0001 0.2007 0.1741

3 norm(0,1) 0 3 0.0556 0.0138 0.0134 0 0.1957 0.169
t(9) 0 4 0.097 0.034 0.0094 0 0.1323 0.1137

logis(0,1) 0 4.2 0.1001 0.0382 0.0086 0 0.12 0.1028
4 SCN(0.05,3) 0 7.65 0.1824 0.1024 0.0108 0.0001 0.133 0.1112

SCN(0.05,5) 0 20 0.3835 0.2843 0.0588 0.0089 0.1736 0.1324
SCN(0.05,7) 0 31.4 0.5269 0.439 0.1499 0.0502 0.2731 0.219

5 SCN(0.1,3) 0 8.33 0.2426 0.1389 0.0124 0.0003 0.1043 0.0845
SCN(0.1,5) 0 16.5 0.4617 0.3579 0.0879 0.0124 0.1651 0.1047
SCN(0.1,7) 0 21.5 0.5783 0.4943 0.2293 0.0702 0.3061 0.2054

6 SCN(0.2,3) 0 7.54 0.2514 0.1493 0.0118 0.0005 0.0687 0.051
SCN(0.2,5) 0 11.2 0.4053 0.311 0.0984 0.0109 0.121 0.0682
SCN(0.2,7) 0 12.8 0.4587 0.3787 0.2695 0.0554 0.24 0.1321

7 laplace(0,1) 0 5.38 0.1609 0.0783 0.0073 0.0003 0.0574 0.0443
t(5) 0 6 0.1445 0.066 0.0079 0.0004 0.1007 0.0817
t(3) 0 ∞ 0.2352 0.1454 0.0345 0.0102 0.0952 0.0729
t(1) 0 ∞ 0.608 0.5418 0.4998 0.3328 0.489 0.3662

beta(2,1) 0 ∞ 0.2819 0.1147 0.0924 0.0009 0.6826 0.6431
8 tnorm(-2,1) -0.57 2.4 0.0928 0.0234 0.0489 0.0001 0.4997 0.455

beta(3,2) -0.32 2.27 0.0703 0.0174 0.0395 0 0.4271 0.3847
tnorm(-3,1) -0.29 2.36 0.1744 0.0577 0.0337 0.0001 0.4123 0.3747
tnorm(-3,2) -0.55 2.78 0.0537 0.0117 0.0189 0.0001 0.2566 0.2263
weibull(4) -0.18 2.65 0.054 0.0121 0.0164 0.0001 0.2324 0.2017

weibull(3.6) -0.09 2.75 0.0461 0.0094 0.0166 0.0002 0.2459 0.2141
weibull(2.2) 0 2.72 0.1372 0.0456 0.0199 0 0.2943 0.2608

9 weibull(2) 0.51 3.04 0.1824 0.0676 0.0228 0 0.3207 0.2828
LCN(0.2,3) 0.63 3.25 0.3735 0.1704 0.024 0.0002 0.2855 0.2346

10 LCN(0.2,5) 0.68 3.09 0.9548 0.819 0.2742 0.0094 0.7504 0.6713
LCN(0.2,7) 1.07 3.16 0.9998 0.9976 0.7717 0.0892 0.9829 0.9618
LCN(0.1,3) 1.25 3.2 0.2823 0.1366 0.0053 0.0001 0.0835 0.064

11 LCN(0.1,5) 0.8 4.02 0.8153 0.6453 0.0498 0.0027 0.1644 0.0896
LCN(0.1,7) 1.54 5.45 0.99 0.9624 0.3035 0.0319 0.5985 0.3865

LCN(0.05,3) 1.96 6.6 0.1838 0.0769 0.0036 0 0.0727 0.0615
12 LCN(0.05,5) 0.68 4.35 0.5675 0.3743 0.01 0.0003 0.0285 0.0175

LCN(0.05,7) 1.65 7.44 0.8994 0.7784 0.0716 0.0024 0.1698 0.0935
chisq(4) 2.42 10.4 0.5983 0.399 0.0399 0.0005 0.4267 0.3775

13 exp(4) 1.41 6 0.8537 0.7178 0.1206 0.0074 0.7222 0.6678
chisq(1) 2 9 0.9764 0.933 0.3824 0.1358 0.9653 0.9514

lnorm(0,1) 2.83 15 0.939 0.8735 0.2653 0.1011 0.8106 0.7571
weibull(0.5) 6.18 113.9 0.9982 0.9924 0.7241 0.5216 0.9972 0.9956
Tukey(10) 6.62 87.7 0.2927 0.194 0.2383 0.0447 0.1257 0.0556

Table 4: Comparison of Tests power, 20 units samples
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Empirical tests powers
Set Alternative

√
b1 b2 T0.05 T0.01 KS0.05 KS0.01 A0.05 A0.01

1 LCN(0.5,10) 0 1.15 1 1 1 1 1 1
LCN(0.5,5) 0 1.51 0.7668 0.3154 0.9872 0.9387 0.9996 0.9988
LCN(0.5,4) 0 1.72 0.2571 0.0359 0.7522 0.5794 0.9721 0.945
LCN(0.5,3) 0 2.04 0.0437 0.0036 0.2325 0.1238 0.6691 0.5614
LCN(0.5,2) 0 2.5 0.0358 0.0058 0.0228 0.0083 0.1794 0.116
LCN(0.5,1) 0 2.92 0.0539 0.0108 0.0034 9e-04 0.0499 0.0287

2 beta(0.5,0.5) 0 1.5 0.2432 0.0772 0.9978 0.9674 1 1
unif(0,1) 0 1.8 0.0514 0.0118 0.6586 0.4554 0.9664 0.933

tnorm(-1,1) 0 1.94 0.0375 0.0076 0.3444 0.1843 0.836 0.7466
beta(2,2) 0 2.14 0.0316 0.0054 0.0871 0.0314 0.4665 0.346

tnorm(-2,2) 0 2.36 0.0329 0.0068 0.0171 0.0051 0.1988 0.1235
tnorm(-3,3) 0 2.84 0.0465 0.0099 0.0023 7e-04 0.0488 0.0246

3 norm(0,1) 0 3 0.0588 0.014 0.0029 5e-04 0.0444 0.0246
t(9) 0 4 0.1003 0.0358 0.0013 1e-04 0.0153 0.0074

logis(0,1) 0 4.2 0.0984 0.0331 0.0012 0 0.0097 0.0049
4 SCN(0.05,3) 0 7.65 0.2418 0.1352 0.0069 2e-04 0.0273 0.0098

SCN(0.05,5) 0 20 0.5077 0.3672 0.1168 0.0355 0.1777 0.0604
SCN(0.05,7) 0 31.4 0.6862 0.5523 0.3146 0.1636 0.4043 0.221

5 SCN(0.1,3) 0 8.33 0.2761 0.1483 0.0218 0.0013 0.0349 0.0031
SCN(0.1,5) 0 16.5 0.5141 0.3256 0.3029 0.097 0.4001 0.1169
SCN(0.1,7) 0 21.5 0.6581 0.4268 0.6368 0.3646 0.7306 0.425

6 SCN(0.2,3) 0 7.54 0.2145 0.1075 0.0346 0.0025 0.0413 0.002
SCN(0.2,5) 0 11.2 0.3203 0.16 0.438 0.1322 0.5221 0.1121
SCN(0.2,7) 0 12.8 0.3999 0.192 0.8294 0.4866 0.8811 0.4755

7 laplace(0,1) 0 5.38 0.1281 0.0494 0.0176 0.0012 0.0162 6e-04
t(5) 0 6 0.1604 0.0726 0.0102 0.0022 0.0181 0.0052
t(3) 0 ∞ 0.269 0.1543 0.0963 0.0383 0.1199 0.0457
t(1) 0 ∞ 0.7773 0.6543 0.915 0.8129 0.9333 0.8251

beta(2,1) 0 ∞ 0.6724 0.4315 0.252 0.125 0.8113 0.7101
8 tnorm(-2,1) -0.57 2.4 0.2106 0.075 0.0926 0.0336 0.5269 0.3997

beta(3,2) -0.32 2.27 0.1572 0.0513 0.0491 0.0167 0.3525 0.2422
tnorm(-3,1) -0.29 2.36 0.478 0.2446 0.04 0.0131 0.3195 0.2237
tnorm(-3,2) -0.55 2.78 0.0614 0.0141 0.0084 0.0025 0.0974 0.0578
weibull(4) -0.18 2.65 0.0558 0.0145 0.0056 0.0015 0.071 0.0405

weibull(3.6) -0.09 2.75 0.043 0.0091 0.0061 0.0017 0.0751 0.0428
weibull(2.2) 0 2.72 0.3239 0.1454 0.0113 0.0031 0.1315 0.0786

9 weibull(2) 0.51 3.04 0.4875 0.2631 0.017 0.0056 0.16 0.101
LCN(0.2,3) 0.63 3.25 0.719 0.5025 0.0407 0.003 0.1923 0.0928

10 LCN(0.2,5) 0.68 3.09 0.9999 0.9996 0.7772 0.3021 0.9687 0.8487
LCN(0.2,7) 1.07 3.16 1 1 0.9993 0.9564 1 1
LCN(0.1,3) 1.25 3.2 0.5247 0.3057 0.0141 9e-04 0.0191 0.0034

11 LCN(0.1,5) 0.8 4.02 0.9923 0.9661 0.4938 0.1159 0.5944 0.1495
LCN(0.1,7) 1.54 5.45 1 1 0.9799 0.7646 0.9979 0.8982

LCN(0.05,3) 1.96 6.6 0.2358 0.0953 0.0017 0 0.0057 0.0028
12 LCN(0.05,5) 0.68 4.35 0.7893 0.5539 0.0485 0.0025 0.0599 0.001

LCN(0.05,7) 1.65 7.44 0.9922 0.9502 0.4146 0.0762 0.6207 0.0951
chisq(4) 2.42 10.4 0.959 0.8925 0.0932 0.0114 0.371 0.1845

13 exp(4) 1.41 6 0.9991 0.9953 0.4045 0.1055 0.8564 0.6042
chisq(1) 2 9 1 1 0.9095 0.6054 0.9987 0.9855

lnorm(0,1) 2.83 15 1 0.9993 0.7932 0.4759 0.9616 0.8293
weibull(0.5) 6.18 113.9 1 1 0.9987 0.9758 1 0.9998
Tukey(10) 6.62 87.7 0.2998 0.1103 0.8349 0.4468 0.7566 0.2264

Table 5: Comparison of Tests power, 50 units samples
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Empirical tests powers
Set Alternative

√
b1 b2 T0.05 T0.01 KS0.05 KS0.01 A0.05 A0.01

1 LCN(0.5,10) 0 1.15 1 1 1 1 1 1
LCN(0.5,5) 0 1.51 0.9964 0.9585 1 0.9986 1 1
LCN(0.5,4) 0 1.72 0.7496 0.363 0.9409 0.7908 0.9986 0.9935
LCN(0.5,3) 0 2.04 0.1438 0.0237 0.3027 0.1144 0.8055 0.655
LCN(0.5,2) 0 2.5 0.0408 0.0069 0.0113 0.0015 0.1566 0.0796
LCN(0.5,1) 0 2.92 0.0474 0.0097 7e-04 0 0.0187 0.0075

2 beta(0.5,0.5) 0 1.5 0.4665 0.2229 1 1 1 1
unif(0,1) 0 1.8 0.0392 0.0101 0.9374 0.8106 0.9994 0.9974

tnorm(-1,1) 0 1.94 0.0238 0.0048 0.6417 0.378 0.9854 0.9504
beta(2,2) 0 2.14 0.0249 0.005 0.1339 0.0365 0.6972 0.5046

tnorm(-2,2) 0 2.36 0.0247 0.0041 0.0125 0.001 0.246 0.1162
tnorm(-3,3) 0 2.84 0.0371 0.0069 7e-04 0 0.0181 0.006

3 norm(0,1) 0 3 0.0517 0.0132 8e-04 0 0.0145 0.0049
t(9) 0 4 0.1019 0.0338 0.0014 0 0.0052 6e-04

logis(0,1) 0 4.2 0.0934 0.0273 0.0018 0 0.0046 2e-04
4 SCN(0.05,3) 0 7.65 0.3361 0.1846 0.0227 0.0023 0.0811 0.0081

SCN(0.05,5) 0 20 0.6827 0.4906 0.3531 0.1376 0.5781 0.2898
SCN(0.05,7) 0 31.4 0.8669 0.7113 0.7114 0.4862 0.8515 0.6684

5 SCN(0.1,3) 0 8.33 0.2918 0.1397 0.07 0.0064 0.2027 0.0257
SCN(0.1,5) 0 16.5 0.5933 0.3331 0.6884 0.3611 0.8718 0.5861
SCN(0.1,7) 0 21.5 0.7824 0.5099 0.9478 0.8126 0.9832 0.9189

6 SCN(0.2,3) 0 7.54 0.164 0.0635 0.1474 0.0151 0.3566 0.0398
SCN(0.2,5) 0 11.2 0.3277 0.1206 0.902 0.5942 0.9772 0.79
SCN(0.2,7) 0 12.8 0.4796 0.1992 0.9978 0.9632 0.9998 0.9913

7 laplace(0,1) 0 5.38 0.0979 0.0301 0.0612 0.0062 0.1469 0.0091
t(5) 0 6 0.1737 0.0815 0.0276 0.0062 0.0742 0.0141
t(3) 0 ∞ 0.3321 0.2063 0.2482 0.1015 0.4109 0.1734
t(1) 0 ∞ 0.9125 0.842 0.9976 0.9885 0.9994 0.9956

beta(2,1) 0 ∞ 0.9337 0.8159 0.4866 0.2066 0.9768 0.9186
8 tnorm(-2,1) -0.57 2.4 0.3958 0.1896 0.152 0.0415 0.7772 0.5957

beta(3,2) -0.32 2.27 0.2858 0.1204 0.056 0.0124 0.5037 0.3132
tnorm(-3,1) -0.29 2.36 0.8193 0.6275 0.0408 0.0065 0.4368 0.2413
tnorm(-3,2) -0.55 2.78 0.0892 0.0212 0.0025 4e-04 0.0777 0.0281
weibull(4) -0.18 2.65 0.0573 0.0141 0.0013 1e-04 0.0367 0.0142

weibull(3.6) -0.09 2.75 0.0403 0.0074 0.0017 4e-04 0.0424 0.0147
weibull(2.2) 0 2.72 0.6113 0.3773 0.0061 2e-04 0.1218 0.0474

9 weibull(2) 0.51 3.04 0.8097 0.6187 0.0169 0.0012 0.1689 0.0699
LCN(0.2,3) 0.63 3.25 0.9496 0.8537 0.1778 0.0199 0.3793 0.1262

10 LCN(0.2,5) 0.68 3.09 1 1 0.9985 0.948 1 0.9986
LCN(0.2,7) 1.07 3.16 1 1 1 1 1 1
LCN(0.1,3) 1.25 3.2 0.8026 0.5828 0.0623 0.0047 0.0692 0.0031

11 LCN(0.1,5) 0.8 4.02 1 0.9999 0.9541 0.6646 0.9931 0.8245
LCN(0.1,7) 1.54 5.45 1 1 1 0.9995 1 1

LCN(0.05,3) 1.96 6.6 0.4755 0.2424 0.0083 3e-04 0.0113 2e-04
12 LCN(0.05,5) 0.68 4.35 0.9915 0.9459 0.4486 0.0934 0.7647 0.1947

LCN(0.05,7) 1.65 7.44 1 1 0.9918 0.8537 0.9998 0.9843
chisq(4) 2.42 10.4 0.9991 0.9972 0.3393 0.0726 0.7264 0.3172

13 exp(4) 1.41 6 1 1 0.8742 0.5159 0.9974 0.938
chisq(1) 2 9 1 1 1 0.9941 1 1

lnorm(0,1) 2.83 15 1 1 0.9962 0.9551 0.9999 0.9975
weibull(0.5) 6.18 113.9 1 1 1 1 1 1
Tukey(10) 6.62 87.7 0.7039 0.227 0.9989 0.9637 0.9999 0.9581

Table 6: Comparison of Tests power, 100 units samples
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Empirical tests powers
Set Alternative

√
b1 b2 T0.05 T0.01 KS0.05 KS0.01 A0.05 A0.01

1 LCN(0.5,10) 0 1.15 1 1 1 1 1 1
LCN(0.5,5) 0 1.51 1 1 1 1 1 1
LCN(0.5,4) 0 1.72 0.9949 0.9404 1 0.992 1 1
LCN(0.5,3) 0 2.04 0.3907 0.1336 0.6582 0.2918 0.9729 0.8976
LCN(0.5,2) 0 2.5 0.0471 0.0086 0.0181 0.0018 0.2173 0.0856
LCN(0.5,1) 0 2.92 0.0442 0.0076 3e-04 0 0.01 0.0019

2 beta(0.5,0.5) 0 1.5 0.8631 0.6668 1 1 1 1
unif(0,1) 0 1.8 0.0232 0.0055 1 0.9978 1 1

tnorm(-1,1) 0 1.94 0.0103 0.002 0.9768 0.8571 1 0.9998
beta(2,2) 0 2.14 0.0135 0.0022 0.4121 0.1259 0.9598 0.8513

tnorm(-2,2) 0 2.36 0.0216 0.0048 0.0365 0.0035 0.5112 0.2479
tnorm(-3,3) 0 2.84 0.0345 0.0071 4e-04 0 0.0115 0.0019

3 norm(0,1) 0 3 0.0562 0.0113 1e-04 0 0.0057 0.0011
t(9) 0 4 0.1072 0.0363 0.0044 4e-04 0.0368 0.0019

logis(0,1) 0 4.2 0.0836 0.0264 0.0081 1e-04 0.0575 0.0023
4 SCN(0.05,3) 0 7.65 0.4292 0.2338 0.1166 0.0135 0.3786 0.1089

SCN(0.05,5) 0 20 0.8428 0.6584 0.7982 0.5201 0.9413 0.8129
SCN(0.05,7) 0 31.4 0.9732 0.9088 0.9765 0.9039 0.9952 0.9798

5 SCN(0.1,3) 0 8.33 0.3121 0.1295 0.364 0.0714 0.7393 0.3381
SCN(0.1,5) 0 16.5 0.743 0.4363 0.9839 0.8912 0.9993 0.9859
SCN(0.1,7) 0 21.5 0.9377 0.721 0.9998 0.9973 1 0.9999

6 SCN(0.2,3) 0 7.54 0.14 0.0403 0.6637 0.2128 0.934 0.6119
SCN(0.2,5) 0 11.2 0.4282 0.1462 0.9999 0.9921 1 0.9999
SCN(0.2,7) 0 12.8 0.6937 0.3179 1 1 1 1

7 laplace(0,1) 0 5.38 0.0891 0.0229 0.3074 0.0448 0.7141 0.2564
t(5) 0 6 0.1925 0.0956 0.1086 0.0187 0.3512 0.0955
t(3) 0 ∞ 0.426 0.282 0.6378 0.3253 0.8881 0.6323
t(1) 0 ∞ 0.9864 0.9662 1 1 1 1

beta(2,1) 0 ∞ 0.999 0.9918 0.9194 0.6402 1 0.9994
8 tnorm(-2,1) -0.57 2.4 0.6823 0.4534 0.4822 0.1588 0.9869 0.9308

beta(3,2) -0.32 2.27 0.5213 0.3087 0.1822 0.029 0.8351 0.5979
tnorm(-3,1) -0.29 2.36 0.9836 0.9492 0.1269 0.0145 0.7859 0.4882
tnorm(-3,2) -0.55 2.78 0.1721 0.0562 0.0029 1e-04 0.0976 0.0269
weibull(4) -0.18 2.65 0.0671 0.0185 0.0021 3e-04 0.0318 0.0079

weibull(3.6) -0.09 2.75 0.0406 0.0064 0.0013 0 0.0347 0.0081
weibull(2.2) 0 2.72 0.9048 0.7785 0.0267 0.0016 0.2179 0.0629

9 weibull(2) 0.51 3.04 0.9838 0.9455 0.0671 0.0045 0.3547 0.1107
LCN(0.2,3) 0.63 3.25 0.9995 0.9958 0.6441 0.2396 0.8391 0.4508

10 LCN(0.2,5) 0.68 3.09 1 1 1 1 1 1
LCN(0.2,7) 1.07 3.16 1 1 1 1 1 1
LCN(0.1,3) 1.25 3.2 0.9824 0.9243 0.2996 0.0554 0.4272 0.062

11 LCN(0.1,5) 0.8 4.02 1 1 1 0.9988 1 0.9999
LCN(0.1,7) 1.54 5.45 1 1 1 1 1 1

LCN(0.05,3) 1.96 6.6 0.7712 0.5267 0.0394 0.0022 0.1181 0.0049
12 LCN(0.05,5) 0.68 4.35 1 0.9999 0.9631 0.6896 0.9992 0.9599

LCN(0.05,7) 1.65 7.44 1 1 1 1 1 1
chisq(4) 2.42 10.4 1 1 0.8646 0.4901 0.9947 0.8894

13 exp(4) 1.41 6 1 1 0.9998 0.9879 1 0.9999
chisq(1) 2 9 1 1 1 1 1 1

lnorm(0,1) 2.83 15 1 1 1 1 1 1
weibull(0.5) 6.18 113.9 1 1 1 1 1 1
Tukey(10) 6.62 87.7 0.9989 0.9206 1 1 1 1

Table 7: Comparison of Tests power, 200 units samples
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Empirical tests powers
Set Alternative

√
b1 b2 T0.05 T0.01 KS0.05 KS0.01 A0.05 A0.01

1 LCN(0.5,10) 0 1.15 1 1 1 1 1 1
LCN(0.5,5) 0 1.51 1 1 1 1 1 1
LCN(0.5,4) 0 1.72 1 1 1 1 1 1
LCN(0.5,3) 0 2.04 0.8755 0.6338 0.9975 0.949 0.9999 0.9997
LCN(0.5,2) 0 2.5 0.0712 0.0147 0.0833 0.0073 0.517 0.2409
LCN(0.5,1) 0 2.92 0.0452 0.0086 0 0 0.0072 4e-04

2 beta(0.5,0.5) 0 1.5 0.9998 0.9973 1 1 1 1
unif(0,1) 0 1.8 0.0052 5e-04 1 1 1 1

tnorm(-1,1) 0 1.94 7e-04 3e-04 1 1 1 1
beta(2,2) 0 2.14 0.0015 4e-04 0.9819 0.8269 1 1

tnorm(-2,2) 0 2.36 0.0089 0.0013 0.3745 0.068 0.9816 0.8782
tnorm(-3,3) 0 2.84 0.0246 0.0049 2e-04 0 0.01 8e-04

3 norm(0,1) 0 3 0.0442 0.0092 2e-04 0 0.0019 2e-04
t(9) 0 4 0.1237 0.0485 0.0659 0.0056 0.2958 0.0777

logis(0,1) 0 4.2 0.0832 0.0237 0.1012 0.0088 0.4242 0.1215
4 SCN(0.05,3) 0 7.65 0.599 0.334 0.6594 0.3566 0.9037 0.7355

SCN(0.05,5) 0 20 0.979 0.9024 0.9996 0.9951 1 1
SCN(0.05,7) 0 31.4 0.9998 0.9973 1 1 1 1

5 SCN(0.1,3) 0 8.33 0.3436 0.116 0.97 0.8483 0.9978 0.9843
SCN(0.1,5) 0 16.5 0.941 0.6867 1 1 1 1
SCN(0.1,7) 0 21.5 0.9987 0.9638 1 1 1 1

6 SCN(0.2,3) 0 7.54 0.1153 0.0199 0.9994 0.9884 1 0.9997
SCN(0.2,5) 0 11.2 0.7618 0.3413 1 1 1 1
SCN(0.2,7) 0 12.8 0.9651 0.7542 1 1 1 1

7 laplace(0,1) 0 5.38 0.0779 0.0175 0.964 0.7057 0.9988 0.9836
t(5) 0 6 0.2413 0.1305 0.6591 0.3113 0.9239 0.7351
t(3) 0 ∞ 0.5793 0.4396 0.9969 0.9678 0.9996 0.9987
t(1) 0 ∞ 0.9998 0.9993 1 1 1 1

beta(2,1) 0 ∞ 1 1 1 0.9998 1 1
8 tnorm(-2,1) -0.57 2.4 0.953 0.8648 0.9961 0.921 1 1

beta(3,2) -0.32 2.27 0.8748 0.732 0.8422 0.4223 0.9998 0.9946
tnorm(-3,1) -0.29 2.36 1 1 0.7363 0.2539 0.9995 0.9915
tnorm(-3,2) -0.55 2.78 0.4463 0.2152 0.0169 8e-04 0.3431 0.0948
weibull(4) -0.18 2.65 0.1065 0.0342 0.0031 1e-04 0.0535 0.0076

weibull(3.6) -0.09 2.75 0.0359 0.0067 0.0028 0 0.0638 0.0121
weibull(2.2) 0 2.72 0.9994 0.9971 0.2112 0.0254 0.7395 0.3149

9 weibull(2) 0.51 3.04 1 1 0.5105 0.118 0.9509 0.6457
LCN(0.2,3) 0.63 3.25 1 1 0.9993 0.9744 1 0.9982

10 LCN(0.2,5) 0.68 3.09 1 1 1 1 1 1
LCN(0.2,7) 1.07 3.16 1 1 1 1 1 1
LCN(0.1,3) 1.25 3.2 1 1 0.9443 0.6707 0.9934 0.8683

11 LCN(0.1,5) 0.8 4.02 1 1 1 1 1 1
LCN(0.1,7) 1.54 5.45 1 1 1 1 1 1

LCN(0.05,3) 1.96 6.6 0.9926 0.9641 0.3808 0.0637 0.7961 0.3328
12 LCN(0.05,5) 0.68 4.35 1 1 1 0.9999 1 1

LCN(0.05,7) 1.65 7.44 1 1 1 1 1 1
chisq(4) 2.42 10.4 1 1 1 0.9991 1 1

13 exp(4) 1.41 6 1 1 1 1 1 1
chisq(1) 2 9 1 1 1 1 1 1

lnorm(0,1) 2.83 15 1 1 1 1 1 1
weibull(0.5) 6.18 113.9 1 1 1 1 1 1
Tukey(10) 6.62 87.7 1 1 1 1 1 1

Table 8: Comparison of Tests power, 500 units samples
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Empirical tests powers
Set Alternative

√
b1 b2 T0.05 T0.01 KS0.05 KS0.01 A0.05 A0.01

1 LCN(0.5,10) 0 1.15 1 1 1 1 1 1
LCN(0.5,5) 0 1.51 1 1 1 1 1 1
LCN(0.5,4) 0 1.72 1 1 1 1 1 1
LCN(0.5,3) 0 2.04 0.9951 0.9672 1 1 1 1
LCN(0.5,2) 0 2.5 0.1072 0.0258 0.3592 0.0661 0.8739 0.6218
LCN(0.5,1) 0 2.92 0.0415 0.0072 1e-04 0 0.0073 6e-04

2 beta(0.5,0.5) 0 1.5 1 1 1 1 1 1
unif(0,1) 0 1.8 0.0035 2e-04 1 1 1 1

tnorm(-1,1) 0 1.94 0 0 1 1 1 1
beta(2,2) 0 2.14 1e-04 0 1 0.9999 1 1

tnorm(-2,2) 0 2.36 0.0026 3e-04 0.9589 0.6402 1 0.9999
tnorm(-3,3) 0 2.84 0.0241 0.0042 3e-04 0 0.0152 7e-04

3 norm(0,1) 0 3 0.046 0.0079 2e-04 0 0.0018 1e-04
t(9) 0 4 0.1473 0.0679 0.3137 0.0728 0.7446 0.4213

logis(0,1) 0 4.2 0.0724 0.0225 0.4896 0.1355 0.8831 0.6118
4 SCN(0.05,3) 0 7.65 0.7654 0.5132 0.9741 0.8866 0.9982 0.9882

SCN(0.05,5) 0 20 0.9997 0.9969 1 1 1 1
SCN(0.05,7) 0 31.4 1 1 1 1 1 1

5 SCN(0.1,3) 0 8.33 0.4603 0.1906 1 0.9996 1 1
SCN(0.1,5) 0 16.5 0.9983 0.9779 1 1 1 1
SCN(0.1,7) 0 21.5 1 1 1 1 1 1

6 SCN(0.2,3) 0 7.54 0.1715 0.0331 1 1 1 1
SCN(0.2,5) 0 11.2 0.9791 0.8673 1 1 1 1
SCN(0.2,7) 0 12.8 0.9999 0.9954 1 1 1 1

7 laplace(0,1) 0 5.38 0.0836 0.0207 1 0.9994 1 1
t(5) 0 6 0.2957 0.1848 0.9822 0.8757 0.9996 0.9931
t(3) 0 ∞ 0.737 0.6293 1 1 1 1
t(1) 0 ∞ 1 1 1 1 1 1

beta(2,1) 0 ∞ 1 1 1 1 1 1
8 tnorm(-2,1) -0.57 2.4 0.9989 0.9929 1 1 1 1

beta(3,2) -0.32 2.27 0.9878 0.9569 0.9999 0.9855 1 1
tnorm(-3,1) -0.29 2.36 1 1 0.9984 0.9292 1 1
tnorm(-3,2) -0.55 2.78 0.7793 0.5457 0.1093 0.0077 0.8434 0.4708
weibull(4) -0.18 2.65 0.1764 0.0673 0.0085 3e-04 0.1544 0.0276

weibull(3.6) -0.09 2.75 0.0363 0.0076 0.0096 4e-04 0.1681 0.036
weibull(2.2) 0 2.72 1 1 0.761 0.2829 0.9976 0.9243

9 weibull(2) 0.51 3.04 1 1 0.9684 0.7057 1 0.998
LCN(0.2,3) 0.63 3.25 1 1 1 1 1 1

10 LCN(0.2,5) 0.68 3.09 1 1 1 1 1 1
LCN(0.2,7) 1.07 3.16 1 1 1 1 1 1
LCN(0.1,3) 1.25 3.2 1 1 0.9999 0.998 1 1

11 LCN(0.1,5) 0.8 4.02 1 1 1 1 1 1
LCN(0.1,7) 1.54 5.45 1 1 1 1 1 1

LCN(0.05,3) 1.96 6.6 1 0.9999 0.9131 0.5465 0.9981 0.9532
12 LCN(0.05,5) 0.68 4.35 1 1 1 1 1 1

LCN(0.05,7) 1.65 7.44 1 1 1 1 1 1
chisq(4) 2.42 10.4 1 1 1 1 1 1

13 exp(4) 1.41 6 1 1 1 1 1 1
chisq(1) 2 9 1 1 1 1 1 1

lnorm(0,1) 2.83 15 1 1 1 1 1 1
weibull(0.5) 6.18 113.9 1 1 1 1 1 1
Tukey(10) 6.62 87.7 1 1 1 1 1 1

Table 9: Comparison of Tests power, 1000 units samples
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with:

Ri =
Pi
Pi−1

.

In figure 3 we present the kernel density estimation of R = [R1, ..., Ri, ..., R252]
and on it we performed the normality test by Shapiro and Wilk (1965) ob-
taining a value of the statistic test of W = 0.92727 and a p.value < 0.0001
that leads to reject the null hypothesis of normality. On R we computed
(4) obtaining T = 0.9890673 with β̂ = 1. The quantiles of T with β =
1 and n = 252 are qT (p) = (0.9889, 0.9773, 0.971, 0.956, 0.9502, 0.9388) for
p = (0.5, 0.1, 0.05, 0.01, 0.005, 0.001), so we can accept the null hypothesis that
R ∼ GED.
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Kernel density estimation SP500 daily returns for 2015

Figure 3: Kernel estimation of the S&P500 daily returns for 2015
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6 Concluding Remarks

In this paper we present an original goodness-of-fit test for Generalized Error
Distribution. This approach has some appealing features for detecting non GED
distribution when the alternative distribution is skewed or a mixture. On the
other hand it is quite insensitive to truncated normal alternatives.

The test produces a decision based on the critical values presented in section
3. Unfortunately we are not yet able to supply a method to compute the p-value
representing how strongly the hypotheses of GED is rejected.

We have developed a function that performs the analysis described in this
paper in the R environment. It can be obtained by e-mail on request to the
author. In this R extension it is also possible to find all the critical values
computed and cited in this paper. The computational time required to compute
this procedure is negligible.
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A Appendix: a formal proof of the domain of
the test statistics

In this section we prove that:
0 ≤ T ≤ 1. (15)

The expression (4) can be rewritten as follows:

T =
ẑ′ẑ

z′z
=
Dev(ẑ)

Dev(z)
, (16)

where ẑ and z are the vectors of ẑ(i) and of z(i) respectively, while Dev() is
the deviance operator. The mean of z is 0 since it is a standardized vector
as the mean of ẑ is the same of z for the properties of ordinary least squares
(see for example Davidson and MacKinnon (2004) chapter 1). Thanks to the
geometrical properties of the OLS we can write (see Davidson and MacKinnon
(2004) chapter 2):

z′z = ẑ′ẑ + (z − ẑ)′(z − ẑ), (17)
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and dividing (17) by z′z we get:

1 = T +
(z − ẑ)′(z − ẑ)

z′z
, (18)

and finally

T = 1− (z − ẑ)′(z − ẑ)

z′z
, (19)

since (z−ẑ)′(z−ẑ)
z′z is a ratio of two squared operations, it has to be ≥ 0, this

assumption with the two identities (18) and (19) prove (15).

23



RECENTLY PUBLISHED “TEMI” (*)

(*) Requests for copies should be sent to:
Banca d’Italia – Servizio Studi di struttura economica e finanziaria – Divisione Biblioteca e Archivio storico –  
Via Nazionale, 91 – 00184 Rome – (fax 0039 06 47922059). They are available on the Internet www.bancaditalia.it.

N. 1073 – Search costs and the severity of adverse selection, by Francesco Palazzo (July 2016).

N. 1074 – Macroeconomic effectiveness of non-standard monetary policy and early exit. 
A model-based evaluation, by Lorenzo Burlon, Andrea Gerali, Alessandro Notarpietro  
and Massimiliano Pisani (July 2016).

N. 1075 – Quantifying the productivity effects of global sourcing, by Sara Formai and Filippo 
Vergara Caffarelli (July 2016).

N. 1076 – Intergovernmental transfers and expenditure arrears, by Paolo Chiades, Luciano 
Greco, Vanni Mengotto, Luigi Moretti and Paola Valbonesi (July 2016).

N. 1077 – A “reverse Robin Hood”? The distributional implications of non-standard monetary 
policy for Italian households, by Marco Casiraghi, Eugenio Gaiotti, Lisa Rodano 
and Alessandro Secchi (July 2016).

N. 1078 – Global macroeconomic effects of exiting from unconventional monetary policy, by 
Pietro Cova, Patrizio Pagano and Massimiliano Pisani (September 2016).

N. 1079 – Parents, schools and human capital differences across countries, by Marta De 
Philippis and Federico Rossi (September 2016).

N. 1080 – Self-fulfilling deflations, by Roberto Piazza, (September 2016).

N. 1081 – Dealing with student heterogeneity: curriculum implementation strategies and student 
achievement, by Rosario Maria Ballatore and Paolo Sestito, (September 2016).

N. 1082 – Price dispersion and consumer inattention: evidence from the market of bank 
accounts, by Nicola Branzoli, (September 2016).

N. 1083 – BTP futures and cash relationships: a high frequency data analysis, by Onofrio 
Panzarino, Francesco Potente and Alfonso Puorro, (September 2016).

N. 1084 – Women at work: the impact of welfare and fiscal policies in a dynamic labor supply 
model, by Maria Rosaria Marino, Marzia Romanelli and Martino Tasso, (September 
2016).

N. 1085 – Foreign ownership and performance: evidence from a panel of Italian firms, by 
Chiara Bentivogli and Litterio Mirenda (October 2016).

N. 1086 – Should I stay or should I go? Firms’ mobility across banks in the aftermath of 
financial turmoil, by Davide Arnaudo, Giacinto Micucci, Massimiliano Rigon and 
Paola Rossi (October 2016).

N. 1087 – Housing and credit markets in Italy in times of crisis, by Michele Loberto and 
Francesco Zollino (October 2016).

N. 1088 – Search peer monitoring via loss mutualization, by Francesco Palazzo (October 
2016).

N. 1089 – Non-standard monetary policy, asset prices and macroprudential policy in a 
monetary union, by Lorenzo Burlon, Andrea Gerali, Alessandro Notarpietro and 
Massimiliano Pisani (October 2016).

N. 1090 – Does credit scoring improve the selection of borrowers and credit quality?, by 
Giorgio Albareto, Roberto Felici and Enrico Sette (October 2016).

N. 1091 – Asymmetric information and the securitization of SME loans, by Ugo Albertazzi, 
Margherita Bottero, Leonardo Gambacorta and Steven Ongena (December 2016).

N. 1092 – Copula-based random effects models for clustered data, by Santiago Pereda 
Fernández (December 2016).

N. 1093 – Structural transformation and allocation efficiency in China and India, by Enrica 
Di Stefano and Daniela Marconi (December 2016).

N. 1094 – The bank lending channel of conventional and unconventional monetary policy, by 
Ugo Albertazzi, Andrea Nobili and Federico M. Signoretti (December 2016).

N. 1095 – Household debt and income inequality: evidence from Italian survey data, by 
David Loschiavo (December 2016).



"TEMI" LATER PUBLISHED ELSEWHERE 
 

 

2015 

 

AABERGE R. and A. BRANDOLINI, Multidimensional poverty and inequality, in A. B. Atkinson and F. 
Bourguignon (eds.), Handbook of Income Distribution, Volume 2A, Amsterdam, Elsevier,  
TD No. 976 (October 2014). 

ALBERTAZZI U., G. ERAMO, L. GAMBACORTA and C. SALLEO, Asymmetric information in securitization: an 
empirical assessment, Journal of Monetary Economics, v. 71, pp. 33-49, TD No. 796 (February 2011). 

ALESSANDRI P. and B. NELSON, Simple banking: profitability and the yield curve, Journal of Money, Credit 
and Banking, v. 47, 1, pp. 143-175, TD No. 945 (January 2014). 

ANTONIETTI R., R. BRONZINI and G. CAINELLI , Inward greenfield FDI and innovation, Economia e Politica 
Industriale, v. 42, 1, pp. 93-116,  TD No. 1006 (March 2015). 

BARDOZZETTI A. and D. DOTTORI, Collective Action Clauses: how do they Affect Sovereign Bond Yields?, 
Journal of International Economics , v 92, 2, pp. 286-303, TD No. 897 (January 2013). 

BARONE G. and G. NARCISO, Organized crime and business subsidies: Where does the money go?, Journal 
of Urban Economics, v. 86, pp. 98-110, TD No. 916 (June 2013). 

BRONZINI R., The effects of extensive and intensive margins of FDI on domestic employment: 
microeconomic evidence from Italy, B.E. Journal of Economic Analysis & Policy, v. 15, 4, pp. 
2079-2109, TD No. 769 (July 2010). 

BUGAMELLI M., S. FABIANI and E. SETTE, The age of the dragon: the effect of imports from China on firm-
level prices, Journal of Money, Credit and Banking, v. 47, 6, pp. 1091-1118, TD No. 737 
(January 2010). 

BULLIGAN G., M. MARCELLINO and F. VENDITTI, Forecasting economic activity with targeted predictors, 
International Journal of Forecasting, v. 31, 1, pp. 188-206, TD No. 847 (February 2012). 

CESARONI T., Procyclicality of credit rating systems: how to manage it, Journal of Economics and 
Business, v. 82. pp. 62-83,  TD No. 1034 (October 2015). 

CUCINIELLO V. and F. M. SIGNORETTI, Large banks,loan rate markup and monetary policy, International 
Journal of Central Banking, v. 11, 3, pp. 141-177,  TD No. 987 (November 2014). 

DE BLASIO G., D. FANTINO and G. PELLEGRINI, Evaluating the impact of innovation incentives: evidence 
from an unexpected shortage of funds, Industrial and Corporate Change, , v. 24, 6, pp. 1285-1314, 
TD No. 792 (February 2011). 

DEPALO D., R. GIORDANO and E. PAPAPETROU, Public-private wage differentials in euro area countries: 
evidence from quantile decomposition analysis, Empirical Economics, v. 49, 3, pp. 985-1115, TD No. 
907 (April 2013). 

DI CESARE A., A. P. STORK and C. DE VRIES, Risk measures for autocorrelated hedge fund returns, Journal 
of Financial Econometrics, v. 13, 4, pp. 868-895,  TD No. 831 (October 2011). 

CIARLONE A., House price cycles in emerging economies, Studies in Economics and Finance, v. 32, 1,  
TD No. 863 (May 2012). 

FANTINO D., A. MORI and D. SCALISE, Collaboration between firms and universities in Italy: the role of a 
firm's proximity to top-rated departments, Rivista Italiana degli economisti, v. 1, 2, pp. 219-251,  
TD No. 884 (October 2012). 

FRATZSCHER M., D. RIMEC, L. SARNOB and G. ZINNA, The scapegoat theory of exchange rates: the first 
tests, Journal of Monetary Economics, v. 70, 1, pp. 1-21, TD No. 991 (November 2014). 

NOTARPIETRO A. and S. SIVIERO, Optimal monetary policy rules and house prices: the role of financial frictions, 
Journal of Money, Credit and Banking, v. 47, S1, pp. 383-410, TD No. 993 (November 2014). 

RIGGI M. and F. VENDITTI, The time varying effect of oil price shocks on euro-area exports, Journal of 
Economic Dynamics and Control, v. 59, pp. 75-94,  TD No. 1035 (October 2015). 

TANELI M. and B. OHL, Information acquisition and learning from prices over the business cycle, Journal 
of Economic Theory, 158 B, pp. 585–633, TD No. 946 (January 2014). 

 

 

 



2016 

 

ALBANESE G., G. DE BLASIO and P. SESTITO, My parents taught me. evidence on the family transmission of 
values, Journal of Population Economics, v. 29, 2, pp. 571-592,  TD No. 955 (March 2014). 

ANDINI M. and G. DE BLASIO, Local development that money cannot buy: Italy’s Contratti di Programma, 
Journal of Economic Geography, v. 16, 2, pp. 365-393, TD No. 915 (June 2013). 

BARONE G. and S. MOCETTI, Inequality and trust: new evidence from panel data, Economic Inquiry, v. 54, 
pp. 794-809, TD No. 973 (October 2014). 

BELTRATTI A., B. BORTOLOTTI and M. CACCAVAIO , Stock market efficiency in China: evidence from the 
split-share reform, Quarterly Review of Economics and Finance, v. 60, pp. 125-137, TD No. 969 
(October 2014). 

BOLATTO S. and M. SBRACIA, Deconstructing the gains from trade: selection of industries vs reallocation of 
workers, Review of International Economics, v. 24, 2, pp. 344-363, TD No. 1037 (November 2015). 

BOLTON P., X. FREIXAS, L. GAMBACORTA and P. E. MISTRULLI, Relationship and transaction lending in a 
crisis, Review of Financial Studies, v. 29, 10, pp. 2643-2676, TD No. 917 (July 2013). 

BONACCORSI DI PATTI E. and E. SETTE, Did the securitization market freeze affect bank lending during the 
financial crisis? Evidence from a credit register, Journal of Financial Intermediation , v. 25, 1, pp. 54-
76, TD No. 848 (February 2012). 

BORIN A. and M. MANCINI, Foreign direct investment and firm performance: an empirical analysis of 
Italian firms, Review of World Economics, v. 152, 4, pp. 705-732,  TD No. 1011 (June 2015). 

BRANDOLINI A. and E. VIVIANO , Behind and beyond the (headcount) employment rate, Journal of the Royal 
Statistical Society: Series A, v. 179, 3, pp. 657-681, TD No. 965 (July 2015). 

BRIPI F., The role of regulation on entry: evidence from the Italian provinces, World Bank Economic 
Review, v. 30, 2, pp. 383-411,  TD No. 932 (September 2013). 

BRONZINI R. and P. PISELLI, The impact of R&D subsidies on firm innovation, Research Policy, v. 45, 2, pp. 
442-457, TD No. 960 (April 2014). 

BURLON L. and M. VILALTA -BUFI, A new look at technical progress and early retirement, IZA Journal of 
Labor Policy, v. 5, TD No. 963 (June 2014). 

BUSETTI F. and M. CAIVANO , The trend–cycle decomposition of output and the Phillips Curve: bayesian 
estimates for Italy and the Euro Area, Empirical Economics, V. 50, 4, pp. 1565-1587, TD No. 941 
(November 2013). 

CAIVANO M. and A. HARVEY, Time-series models with an EGB2 conditional distribution, Journal of Time 
Series Analysis, v. 35, 6, pp. 558-571, TD No. 947 (January 2014). 

CALZA A. and A. ZAGHINI, Shoe-leather costs in the euro area and the foreign demand for euro banknotes, 
International Journal of Central Banking, v. 12, 1, pp. 231-246, TD No. 1039 (December 2015). 

CIANI E., Retirement, Pension eligibility and home production, Labour Economics, v. 38, pp. 106-120, TD 
No. 1056 (March 2016). 

CIARLONE A. and V. MICELI, Escaping financial crises? Macro evidence from sovereign wealth funds’ 
investment behaviour, Emerging Markets Review, v. 27, 2, pp. 169-196, TD No. 972 (October 2014). 

CORNELI F. and E. TARANTINO, Sovereign debt and reserves with liquidity and productivity crises, Journal 
of International Money and Finance, v. 65, pp. 166-194,  TD No. 1012 (June 2015). 

D’A URIZIO L. and D. DEPALO, An evaluation of the policies on repayment of government’s trade debt in 
Italy, Italian Economic Journal, v. 2, 2, pp. 167-196, TD No. 1061 (April 2016). 

DOTTORI D. and M. MANNA, Strategy and tactics in public debt management, Journal of Policy Modeling,  
v. 38, 1, pp. 1-25, TD No. 1005 (March 2015). 

ESPOSITO L., A. NOBILI and T. ROPELE, The management of interest rate risk during the crisis: evidence from 
Italian banks, Journal of Banking & Finance, v. 59, pp. 486-504,  TD No. 933 (September 2013). 

MARCELLINO M., M. PORQUEDDU and F. VENDITTI, Short-Term GDP forecasting with a mixed frequency 
dynamic factor model with stochastic volatility, Journal of Business & Economic Statistics , v. 34, 
1, pp. 118-127, TD No. 896 (January 2013). 

RODANO G., N. SERRANO-VELARDE and E. TARANTINO, Bankruptcy law and bank financing, Journal of 
Financial Economics, v. 120, 2, pp. 363-382, TD No. 1013 (June 2015). 

 

 

 

 



2017 

 

ALESSANDRI P. and H. MUMTAZ, Financial indicators and density forecasts for US output and inflation, 
Review of Economic Dynamics, v. 24, pp. 66-78, TD No. 977 (November 2014). 

MOCETTI S.  and E. VIVIANO , Looking behind mortgage delinquencies, Journal of Banking & Finance, v. 75, 
pp. 53-63, TD No. 999 (January 2015). 

PATACCHINI E., E. RAINONE and Y. ZENOU, Heterogeneous peer effects in education, Journal of Economic 
Behavior & Organization, v. 134,  pp. 190–227, TD No. 1048 (January 2016). 

 

 

FORTHCOMING 

 

ADAMOPOULOU A. and G.M. TANZI, Academic dropout and the great recession, Journal of Human Capital,  
TD No. 970 (October 2014). 

ALBERTAZZI U., M. BOTTERO and G. SENE, Information externalities in the credit market and the spell of 
credit rationing, Journal of Financial Intermediation,  TD No. 980 (November 2014). 

BRONZINI R. and A. D’I GNAZIO, Bank internationalisation and firm exports: evidence from matched firm-
bank data, Review of International Economics,  TD No. 1055 (March 2016). 

BRUCHE M. and A. SEGURA, Debt maturity and the liquidity of secondary debt markets, Journal of 
Financial Economics,  TD No. 1049 (January 2016). 

BURLON L., Public expenditure distribution, voting, and growth, Journal of Public Economic Theory,  
TD No. 961 (April 2014). 

CONTI P., D. MARELLA and A. NERI, Statistical matching and uncertainty analysis in combining household 
income and expenditure data, Statistical Methods & Applications,  TD No. 1018 (July 2015). 

DE BLASIO G. and S. POY, The impact of local minimum wages on employment: evidence from Italy in the 
1950s, Regional Science and Urban Economics, TD No. 953 (March 2014). 

FEDERICO S. and E. TOSTI, Exporters and importers of services: firm-level evidence on Italy, The World 
Economy, TD No. 877 (September 2012). 

GIACOMELLI S. and C. MENON, Does weak contract enforcement affect firm size? Evidence from the 
neighbour's court, Journal of Economic Geography, TD No. 898 (January 2013). 

MANCINI A.L., C. MONFARDINI and S. PASQUA, Is a good example the best sermon? Children’s imitation of 
parental reading, Review of Economics of the Household,  TD No. 958 (April 2014). 

MEEKS R., B. NELSON and P. ALESSANDRI, Shadow banks and macroeconomic instability, Journal of 
Money, Credit and Banking,  TD No. 939 (November 2013). 

MICUCCI G. and P. ROSSI, Debt restructuring and the role of banks’ organizational structure and lending 
technologies, Journal of Financial Services Research,  TD No. 763 (June 2010). 

MOCETTI S., M. PAGNINI and E. SETTE, Information technology and banking organization, Journal of 
Financial Services Research,  TD No. 752 (March 2010). 

NATOLI F. and L. SIGALOTTI, Tail co-movement in inflation expectations as an indicator of anchoring, 
International Journal of Central Banking,  TD No. 1025 (July 2015). 

RIGGI M., Capital destruction, jobless recoveries, and the discipline device role of unemployment, 
Macroeconomic Dynamics,  TD No. 871 July 2012). 

SEGURA A. and J. SUAREZ, How excessive is banks' maturity transformation?, Review of Financial Studies,  
TD No. 1065 (April 2016). 

ZINNA G., Price pressures on UK real rates: an empirical investigation, Review of Finance, TD No. 968 
(July 2014). 

 


	Pagina vuota

