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. Data quality and errors correction in Italian official
statistics on guests of accommeodation establishments ()

Stefano De Cantis, Mauro Ferrante
Dipartimento di Metodi Quantitativi per le Scienze Umane
Université degli Studi di Palerme
Viale delle Scienze — Edificio 13, 90133 Palermo ¢

decantis@unipa.it, mavroferrante@unipa. it

Aﬁstract: This paper discusses the quality of data in Italian survey on guests of
_ zccommodation establishments by looking at some basic conditions of reliability of the
 ¢lementary records. Monthly data referred to the 32 Sicilian tourism promotion

agencies for seven years are checked and the main kinds of error are presented. Some

-hypothesis with reference to the sources of the errars and to their relative correction

procedures are discussed. The method proposed, relatively simple to appty, could be
implemented as a part of the standard data Ppre-processing.

Keywords: Tourism statistics, ervor rate, reliabilin

1. Intreduction

One of the most important official Italian survey on tourism is the so-called Survey on
guests of accommodation establishments (ISTAT, 2004). It is usual to refer to these
data as information on tourists’ arrivals (ISTAT, 2006, p.209). This is 2 conceptual
mistake for several aspeets. First of all because information about characteristics of
guests are not available, this makes impossible to distinguish tourists from other guests
(Buropean Commission, 2007, Technical notes). Secondly, there is g huge number of
accommodation establishments (such as private accommodations), not registered to the
Italian Commercial Facilities Register for which information on guests are not covered
by this survey. Moreover, the official accommodation establishments cannot declare
the real number of arrivals and/or of presences, to avoid direct or indirect taxation.
Finally, and even more important, a single guest determines more than one arrival on a
given destination for a given month, if he/she changes accommodation establishment
during his/her trip, generating errors resulting in an overestimate of the number of
tourists” arrivals, and consequently in an underestimate of the average length of stay
(Vaccina and Parroco, 2006). This problem is well documented but, unfortunately,
there is no direct way to improve the reliability of the Survey on measuring the number
of tourists without changing the framework of the survey (for some pioneers researches
on a single local district, see Parroco and Vaccina, 2006). Tn this baper we investigate
the way to improve the quality of data conitrolling for several basic conditions, by
checking the internal coherence of records.

(') The present paper is a common work and responsibility of both authors, however S, De Cantis wrote
sections | and 3, and M. Ferrante wrote sections 2 and 4.
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2. Detecting errors

The arrivals (number of guests spending at least one night) and the presences (number of
nights spent by guests) in accommodation establishments are recorded by Italian tourism
promotion agencies, according to the so-called Istat CTT/1 model (ISTAT, 2004). It is
constituted by four main sections derived from the combination of two factors: region of
origin of guests, and typology of accommodation used. - According to our framework of
analysis, the elementary record is composed by a pair of values. as follows:

(Xpmig » Yerwij ) With X7 and Yrvi; € N© V5,0, 7 (0
where: x and v are the arrivals and the presences on accomrnodation establishments; ¢
(time) ranges from 1 (jan-1999) to 84 (dec-2005); w represents the 32 Sicilian tourism
promotion agencies; f indicates the country (if foreign) or the region (if Ttalian) of origin of
guests, and it ranges from 1 to 76 (21 Italian regions and 55 foreign countries); and j
represents the ten typologies of accommodation establishments, resulting in a total number
of pairs equals to 2,042,880. Since one arrival generates at least one presence, it holds: -

Xiow.hj = Yiwij Vt: w, I:J (2)
If we define the average length of stay (z) as the ratio between presences and arrivals,
the condition (2) becomes:

Zywij = Yowij! Xew iy = 1 Vi, w, i, J 3
To identify all the possible violations of the condition (3), monthly pairs of arrivals and
presences teferred to Sicily from 1999 to 2005 were classified according to eight possible
conditions, as shown in Table 1. If we exclude records referred to condition A (null pairs),
only the records corresponding to the conditions B and C cam be considered as correct. On
the other side, records falling into conditions from D to H must be considered as incorrect
records. As result, we found a raw error rate equals to 2.4%. It should be noted that we
also found several records falling into condition B, that are “pathological”. For
example, 1,117 (0.3%) records have an average length of stay greater than 60 days.

Table 1: Number of correct and incorrect records according to different conditions on
values of arrivals and presences in Sicily (1999-2003).

Conditions on Number of pairs % %
Arrivals Presences | Average length of stay .

Alxwu=0 | Vwi;=0 Indefined 1,602,035 78.4%
B %00 |0 Vi) Xewis > 1 3479851 78.9%
C x>0 | >0 Vivij! Xewii =1 82,293 i8.8%
D x,-w,‘,‘=0 y;w,','> 0 y,w,-,-/x,,w,,-,-—>+oo 9,764 2.2%
E x,w,-,->0 y,W;,:O y,w.-,-/x,w,.-‘,-=0 252 0.1%
F |xuy>0 Vo> O Viwis ! i <1 548 0.1%
G | %wiy =0 Yy <0 [ Prowig I Euwmig [> 1 3 0.0%
H | Other conditions 0 0.0%

Subtotal(Conditions from B to G) 440,845 | 100.0%| 21.6%

Total 2,042,880 100.0%

Source: Osservatorio turistico Regione Siciliana, and authors’ calculations.

To include all the possible cases, it is possible to explicit the residual conditions H, as follows:
H1: x> G and yipey < 0 and [ w iy /%mid < 1 H2: 200> 0 a0d Yy < 0 and | Yy /%mig | =4
H3: %55 < 0 and Yy < 0and oy Xoued > 15 Hatx,, <0 and y, 0 < 0 and | Yo /o | =1
H5: 0y < 0 and yyey < 0 80d Wiy /Fpwid < 1; H6: %= 0 and 3, ;< 0 and Wi/ Xpugl— + 00
H7: Xwif <0 andy,,,,,,,-‘,- >0 and hz,_w,;j/x,,w,;J] <1; HE&: Xty <0 andy:,M;J> 0 and iy,,m,-‘;/x,_w\ =1
H9: x40, < 0 a0d Yooy > 0 and Vi Xpwid = 1.
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3. Describing the sources of error variability

The above classification is useful to determine the possible sources of error, and
subsequently the more appropriate ways to correct the data, as it wili be discussed into the
last section. Since the distribution of errors on records resulted to be not uniform
according to several dimensions of our data,.in Table 2 we reported the raw error rates
specific by tourism district agency, by months, by years, by typelogy of accommodation
establishment, respectively. Moreover, to consider the joint effect of these variables we
estimated, only for descriptive purposes, several logit models. Let » Loty B0 713y
tke number of incorrect and correct records respectively, for the m-th month, for the v-th
. year, for the w-th tourism district, for the i-% nationality (1 = Italian, 2 = Foreign), and for
the j-th accommodation establishment. The logit model for the prebability of incorrect
records ~ with a simple structure, and the best goodness of fit (interactions betwesn
factors did not appeared interesting) — can be expressed as follows:

}‘Og (fél,m,v,w,i,j /nz.m.v,w,i‘j ) = IOglt (ni,m,v,w,i,j) = 9 + 9:14. + gvV + 6:, + gi] + Bj (4)

Vm=L2 18 v =12, T w=1,2,.,32% 21,2 f=1,2,..,10 and 6, =6 -6 =6 -6 =0.
Through the model (4) the effect of each factor is evaluated controlling for the other
ones, and Table 2 reports the corresponding parameters (Qdds Ratios, OR).
However, the results are almost comparable. We found a different raw error rate
between records related to Italian guests and foreign ones (1.9% wvs 2.8%,
tespectively), and a risk of incorrect record almost double in the case of Italjan
guests, compared to the foreign ones. A large variation appears in errors rate and in
odds ratios, with reference to different tourism districts. Agrigento resulted to be
the district with the lowest associated risk (adj. OR = 0.02, rank 32), considering as
reference (OR = 1) the district of Trapani (others municipalities).

Table 2: Raw error rates and adjusted odds ratios for incorrect records.

] ‘£ E o
s lglg |1 (3 s e 8851 % 1%/, Sled ledds Jdsls
d | FEFFE 8|S :Eu"”:ﬁh:-“sﬁdézsaé‘-z-‘?n‘:s&:é&““‘Gé’niéa'éﬁ
Errer rate [0.02]1.76]3,21|4.25|0.59(2, 088115011 2013.58]1.05/0.94]5.0712. 70/ 2,46 3.3715.77] 155 211 [2.15]3.572.25 268 33015 T010.1E 3.85(3.13|2.23] 1.
df. OR_10.0301.143.1414.44/0.577 9710.0510.6410.67]0.45[2.94[0.99[0.57 4,29(5 25121311 S9Ta 171 33 121 117126511, 58] 134 1.45(0.05]0.07 .89 .84 173
ank 32]21 )4 |1 [26[ R [30[25[2a(a8| 5 [ma{26 3] 6] 7 S [3[1B[va120 [ I3[ 15[1816]30]29 s [ulir
Month  ~ | Jan | Feb Mar | Apr May | Fan Jul Aug Sep Oct Nov
Errorrate | 477 | 2.59 2.16 1.67 1.73 1.89 1.32 2.26 235 2.90 348
Adj. OR 1.93 0.99 §.76 0.53 0.54 0.57 0.52 0.66 0.67 0.94 1.31
Rank 1 4 [ 11 10 9 12 ] 7 3 2
Year 7395 2006 2001 2602 [ 2003 2004 | 2065 |
Error rate 2.87 2.62 2.46 2.43 2.01 215 _ 240 |
Adj. OR 148 1.35 1.23 1.17 0.90 092 1.00
Rank i 2 3 4 ¥ [ 5
Accommodation | Hotels Cam_g:a-ing Rurgl
establishment 5 4 2 Rented | & tourism. | Other
typology stars | stars | stars | stars | I star | Residences | facilities | resorts Jacilities | establishments
Error rate 1.66 | 1.28 | 1.37 [ 1.67 1.65 10.15 3.59 3.13 2.25 4.9]
Adj. OR 163 | 058 1 1.00 | 1.20 1.40 11.53 348 3.18 2.08 4.63
Rank B i0 9 8 7 1 3 4 5 2

Enor rates demonstrate also a dependence on months, with relatively lower values in high
seasonr months (e.g. Apr.-Sep.), and with higher values in low season months (e.g. Nov.-
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Feb.). Instead, during the years considered, it seems not to be strong differences, both in
the error rates and in the odds ratios. Finally, considering different accommodation
establishments, it is possible to highlight a strong difference between the relatively small
raw rates of hotels from 5 to 1 star, and the other typologies; with a maximum in
correspondence of Residences (Error rate = 10,15%, OR =11.53).

-~

4. Considerations on errors correction and conclusions

Recalling the conditions expressed in Table 1, it is possible fo discuss some
considerations related to the causes of errors and to their relative correction procedure.
Conditions D and E are referred to the situation in which one of the two elementary data
(arrivals or presences) is zero. In these cases, considering the zero value as a 'missing
one, a procedure of imputation can be based on an “appropriate value” of the average
length of stay as an indicator of the relationship between the existing value and the
missing one. Condition F is not easy to solve in term of imputation procedure. We
assume that these errors derive from a mixture of correct and incorrect (deriving, for
example, from condition D) records. In this case if we suppose that the most reliable
data is the one related to the arrivals, we will use, also in this case, an “appropriate
value” of the average length of stay, to derive the comespondent value of presences.
Finally, condition G can reveal a simple mistake on editing; thus a procedure of
correction can consists in a simple substitution of the value of presences with iis
absolute value. With reference to the remaining conditions included in H, we could
suggest the same procedure used for G, with reference to the sub-cases from H2 to H4,
and H8-H9, while with reference to the other possible simation, here not discussed in
detail, a combination of the procedures used for D, E, and F, could be adapted.

In conclusion, this paper showed how to control for reliability of the elementary records
of Ttalian survey on guests of accommodation establishments, by checking joinly data on
arrivals and presences. The results showed an absence of accurate controls on the data
sent by the accommodation establishment’ responsible to the local tourism promotion
agency. The method proposed, relatively simple to apply, could be implemented as a part
of the standard data pre-processing, This control could be improved through the use of
other constraints on the supply side derived, for example, from the total number of bed
places available. It is important to perform these controls before aggregating the data,
since the process of aggregation could determine a subsequent impossibility of detecting
errors.  Moreover, since the presence of errors seems to have some systematic
components, a deeper analysis could suggests the more appropriate way to eliminate the
causes of errors or to impute appropriate values, improving the quality of data.
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