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Riassunto: La stima del fatturato mensile delle imprese operanti nel comparto del
commercio al dettaglio si basa, attualmente, su un disegno campionario casuale
stratificato. Si propone il confronto con strategie alternative, basate su diversi modelli di
superpopolazione e la minimizzazione della Mge, con un’applicazione ai dati 2004-2006.
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1. Comparison among estimation strategies in retail trade

The retail trade sample survey is carried out by ISTAT since 1996: through a stratified
random sampling, in each stratum estimates of monthly turnover indexes are based on
the sample mean. In order to compare alternative estimation strategies under a model
based approach, a database including 324 enterprises operating in the Food and
beverages domain - always respondent in the 34 months from January 2004 to October
2006 - has been built, using 2004 and 2005 data for estimating 2006 monthly turnover.

Given a population P with size N, the target is the estimation of the population mean
¥, through a sample s with size n. A general well known regression model is defined
as: y=px+e;, with E(e)=0, Var(e;)=c"v;, Cow(ei,g;)=c;; for each (i) or (i#f), where x and v
are variables to be specified, with  and ¢® unknown parameters. If ¥, is the sample

mean, a general linear predictor of the unknown mean is given by:
r=N"[ny+WN-mX ay]=N"[ny+N-muv] Q)

where U is a predictor of the not observed mean y. and weights a; should guarantee

unbiasedness: E(I'-y,)=0 and the lowest Mse(T)=E(T -y P)z. Possible solutions

depend on hypotheses on c¢;; and v;. Since Mse is evaluated according to the model, for
some 7 its level can depend on the particular selected sample (purposive sampling).
If one supposes c¢;=0 for each (i#), it is well known (Cicchitelli et al., 1992) that

U':=x.: /8 , where the BLUP of § and the Mse of the optimal 7" will be, respectively:

= xiv/v) (o v) Mse(T) = N[ (T, 52 /v) +vile® ()
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where x; and y; are sums over units not in the sample. The recourse to the actual A)

sample mean is coherent with x~=v~=1 for each i. When v=1, v=x or v=x* one gets,
respectively, that f is estimated by a B) regression through the origin, C) a ratio
estimator and a D) mean of ratios y/x, all based on sample units only. In the first 2 cases
the lowest Mse is got choosing the n x-largest units, in the third one it should maximise

2 N%, xp+(n—1)§%, where §. is the sample x-variance. The further generalised

regression estimator E) y + B (3p—x,) - asymptotically unbiased under whatever

sampling design - has been compared according to a (SRS) design in each stratum.
More generally, if in the model ¢;#0, the analytical form of the optimal predictor cannot
be easily achieved. Putting in (1) @;=a for each i, we have (Gismondi, 2007) that:

Mse(T) =x2%, Var(y )+ Var(y)-2x; %, Cov(¥ , ¥.) 3)

where T is the ratio unbiased predictor y (x,/x,). The optimal sample is that

minimising (3) and might not necessarily include the » largest units (strategy F).
Strategies B, C, D and F (based on a purposive sample selection) have been compared
with A and E (evaluated on the basis of 1.000 random samples replications), where y is
the monthly turnover for each of the first 10 months in 2006 and x is the average
turnover 2004-2005. For method F, the sample selection was carried out choosing the
sample leading to the lowest level of (3) among the same 1.000 replications used for
methods A and E. Separate simulations have been carried out inside 8 strata: not
specialised retail trade (employment classes 6-9, 10-19, >19) and specialised retail trade
(1-2, 3-5, 6-9, 10-19, >19). Table 1 reports the mean of absolute percent errors (MAPE)
for 2 sample coverages (25% and 50%), got averaging results concerning months and
strata: results for the total derive from a simple or a weighted mean based on the true
weights used in the survey. The sample mean is always the best estimator (bold) for
specialised shops, but for those not specialised it can be always improved by strategy C
(ratio estimator and purposive sampling). Due to the larger weight of the latters, strategy
C could reduce total MAPE: with f=25%, from 3,18% to 1,36% - as well as strategy E,
that is quite always second best (underlined); with /=50%, from 2,04% to 0,70%.

Table 1: Mean absolute percent errors (MAPE) for different domains and strategies

MAPE with =25% MAPE with =50%
Domain N A B [ D E F A B Cc D E F
Simple mean of strata
Specialised 162 1,93 6,12 466 4,03 394 6,33 0,63 232 159 1,72 229 3,25
Not specialised 162 276 214 1,25 1,72 126 2,63 204 113 046 139 056 1,89
Total retail trade of food 324 2,24 463 338 3,17 294 494 1,16 188 1,17 160 164 274
Weighted mean of strata
Specialised 162 2,08 3,74 3,17 330 3,07 541 0,66 139 153 201 207 263
Not specialised 162 350 191 0,83 165 0387 3,30 244 120 046 190 065 2,61
Total retail trade of food 324 3,18 232 1,36 202 1,36 3,77 204 125 0,70 192 097 262
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