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I. THE CONCEPTUAL MODEL

1. Evaluating and assessing communication in staishould be accomplished by evaluating the level
of general noise. Any assessment is intimately connected to thsibitisy to verify and control what has to
be assessed. In the ambit of communicating stajstiefining and identifying the following aspeatiw

the assessing task to be carried out:

a. Thedimensionsto evaluate. In our perspective, the assessment (and the comstegdjustment
and/or adaptation) concerns the transmitters agid todes. In this context, we will concentrate
our attention on the transmitter’'s code, speciiieterms of (i) outline, (ii) tools, and (iii) clbes.

b. The evaluating criteria. Criteria are related to the (appropriateness(b) correctnessand (c)
clarity of the code according to the components of thestréssion process. The criteria refer to
the capacity of the transmitter in using the code.

c. Thecomponents of the transmission process. The dimensions should be evaluated through the
defined criteria with references to the componeotsthe transmission process: (i) the
receiver/audience (and its receiving code), (i tvailable channel, and (iii) the available
context and setting, and, in some way, (iv) theeats message.

A. Thedimensionsto evaluate: the codes

2. It refers to the “technological” apparatus allegvcommunication. The apparatus has its gramniatica
syntactical and stylist rules that, in statisticalnmunication, refer to (i) the way statistics agported
(outline), (ii) the tools used in order to transsiatistics (tools), and (iii) the way in which t$#cs are
dressed (clothes).

Telling statistics: the outline

3. “Outline” refers to the process of telling ss#itis. It can be brought back to five steps:

a. Inventio (invention) allows argumentsto be argued. The topics should be able to point out the
relevant, positive, or pleasant aspects, by oveshing and leaving out others considered
irrelevant, negative, or unpleasant. In order gaaize the topics to be presented, it is possible t
refer to the well-known 5 W(1) Who(the subject of the telling), (2Vhat(the fact), (3When(the time
location), (4)Where(the field location), (5\Why (the causes)Sometimes, we can add also “in which
way” and “by which means.”
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b. Dispositio (layout) allows the previously identifietbpics to be put in order for presentation.
The sequence of presentation should follow a ldgavaer, appropriate to topics we are
presenting and to the results we would obtain. @imjag the argument into a logical tissue
should take into account that the organized contisinaof several yarns allows a woof to be
obtained which is more resistant than their mere qerelman, 2005)Different layout
approaches can be identified, such as: deductideictive, time-progression, problems-related,
advantages-disadvantages, from-points-of-view, dopn approaches. Obviously, each of the
different layout approaches has pros and conssambie or less suited to different situations and
audiences. The choice should take into account ctggeobjectives, kinds of argument,
audiences, and, last but not least, presenterfergreces.

c. Elocutio (expression) allowseach piece of the presentation to be prepar ed by sdecting words
and constructing sentences. This task is strictly related to rhetoric. Onetloé most important
choices to be taken concerns the title of the pitetien: except for the cases in which rules and
procedures exist, the title should be preparedrdowp to an explicative idea. Even if rhetoric
figures are used with care, we should take intoowet that rhetoric is an integral part of
language in which almost all is metaphor (Lako®B8Q), it seems quite impossible to reduce
language to an aseptic form, without a referenakecdhe language adopted in communicating
statistics should be (i) appropriate to the audien@) consistent with the message to be
transmitted. Besides, in telling statistics, splegitention should be paid to (a) wording (choi€e o
proper words to be used), (b) languages (use dfia terminologies), (c) tongues (use of
languages in international contexts)

d. Actio (execution) concerns_the way in which the tellingn terms of (i) introduction, (ii)
development, (iii) comments, (iv) time/space use, €nding, and the receivers’ feedback
(questions & answerstage) is managed.

e. The outline can not be developed through a lingagnession but through a cyclic process
allowing previous steps to be run through agaiarder to check, improve, correct, integrate, and
review before reaching the “action” stage.

Depicting statigtics: thetools

4, “Tools” refer to all available instruments aimatl depicting statistics, by constructing and using
graphs, tables, and pictographic supports. Graphégaiesentations may have a double function, ptesg
and describing results and allowing a quick andhstic interpretation of the observed phenomenahitn
trends. In this perspective, statistical graphiasutd be considered as a good combination of taktes and
charts (Statistics Canada, 2003). Even if a cligsit between advantages and disadvantage in usiqghg
does not exist, general guidelines can be idedtifielping in determining the best strategies iniclem
statistical information. The goal is to make sure greserve the graph’'s capacity to autonomously
communicate the message.

Dressing statistics: the clothes

5. “Clothes” refer to the process of dressing sfi@8. Communicating statistics should be suppaaisad
by other elements:

» text arrangement, which should be related to tseadtiition of the text on the used mean (slide,
page)
» characters and fonts, which should be consistdiittvé spirit and character of the presentation

» colours, which should take into account their pption, possible cultural meanings and used
means. Colours in graphs represent a further dedeeat

» other graphical aspects and effect (photos, chipart



B. Theevaluating criteria

6.  The criteria refer to the transmitter’s abilibyuse the code in terms of (A) appropriatenessefims

of pertinence), (B) correctness (in terms of accyirand (C) clarity. From the theoretical pointviéw,
each criterion could define a continuum, from miaimto maximum level. The conceptual continuum
must be scaled in order to make it applicable. &gybhsntly, the continuum transformed into an
interpretable scale must be standardized by examiifi the defined scale (i) meets and respects the
underlying concept (consistency), (ii) is applieabirough clear and easy rul@s) is usable by different
individuals by obtaining comparable results. Howewe this first stage of the study, attempts aina¢d
making operative the criteria’s concepts and statdidiaig them into an applicable scale encounteradym
difficulties. Consequently, the final decision cenged to simply binary scaling solution:

DEFINED SCALE:
POLARITY LABELS SCORES
No (V]

Bipolar Yes 1

Table 1. Definition of the applied scale

C. Thecomponents of the transmission process

7. Audience (the receiver). In communicating statistics, we could refer toereers in terms of
“audience.” In general, receivers of statisticameoaunication can be represented by (a) experts, (b)
politicians and policy makers, (c) statistical datsers, (d) not specialized users. Another welkkno
definition (Vale, 2008) distinguishes betweernalrists b) harvestersc) miners

8. Channd. The channel represents the transmissive mean ghrethich the message reaches the
receiver. In communicating statistics, we can ideribe auditorychannel (“listening”), the visuathannel
(“looking”), and — when applicable — the kinetisannel (*doing”).

9. Context. It refers to the situation or occasion in whicle tommunication is accomplished. With
reference to communicating statistics, we can iflerdifferent contexts, like seminars, conferences,
meetings, press conferences, books, booklets, @rmh.sEach context has its owetting (papers, tables,
etc.). Evaluating the outline, the tools and ttwghes with reference to the context should take émcount if
the context allows fofeedbacks.

10. Topic anddata (message). In communicating statistics, the message is reptedey statistics (data,
comments on data, and so on).

11. Noise. It is represented by whatever element is disturtiiregcommunication process. Noises could be
identified in each of the previous elements. Thal goto reduce or eliminate its presence and effec

12. Atthis point, the assessment model can be suired in the following way:

The dimensions of the code have to be evaluated with reference to the components
— through the defined criteria — of the transmission process
v
1. outline A. appropriateness (= pertinence) (i) audience (iv) topic
2. tools B. correctness (= accuracy) (i) channel (v) data
3. clothes C. clarity (i) context

Figure 1. The assessment model



[I. THEAPPLICATION
A. Theassessing table

13. The conceptual model can be consistently asddgsdeveloping aAssessing Table |

EVALUATING CRITERIA
() (®) I (€)
APPROPRIATENESS CORRECTNESS CLARITY
Quality of Communication in Statistics: iith isfaisnce fo
I Il - g E I -
ASSESSING TABLET  [£]2(2|: |8l : " BREF
IR K R E
2lz|g|S 2 2lz|g| e
_ who (subiect of the telling)
B2 what (fact)
Invention 5 when (time setting)
£ 2 where (fleld setting)
| = why (causes)
G
[ A
Wording (choice of preper words)
g Language (use of specialist terminologies)
2 Expression Tongues (international context)
3| Symbols
() Introduicticn Uns}spacsiCse
| form
(i) developrment el fEpecelles
| form
Execution time / space se
(i) comments
| form
— time / space se
form
Dimensionality
Colours
Tables Valies (rounding off, )
Captions/kgends
Title
Typology
9 Scales
fg’ Dimersionality
5 Coours
Graphs Valies (rounding off, )
Dynamics
Combinations
Capticns/legends
| Title
| Pictograms
Arangement
g Text Quartity
g Characters/fants (readabilly)
S [Colours
 [Other effects
* [ (@) dedictive [ (3) time progression [ (5) aav.& dsadvantages | (7) tar-cown |
| 2 inactive | @ aifterent points of view | (6) prablems. | |

Figure 2. The assessing table (I)

B.  Study planning and data collection

14. Since our main goal was to assess the propuosee!, the judges have been selected by taking into
account their competence in survey methodologysaaistical issues. Each judge was asked to ewathat
presence (1) or absence (0):

= of the criterion> A) appropriateness, B) correctness, C) clarity
= in each code> 1. outline, 2. tools, 3. clothes
= with reference te> (i) audience, (ii) channel, (iii) context, (iv)diz, and (v) data

in the following publications (collected at the UNE Work Session on the Communication and
Dissemination of Statistics held in Warsaw, PolandL3-15 May 2009):

1. Central Statistical Office (2009%oland in the European UnipnCentral Statistical Office,
Warsaw.

2. Eurostat (2008) Statistical Portrait of the Europé#nion — European Year of Intercultural
Dialogue, Eurostat, Statistical Books, Luxembourg.

3. Federal Statistical Office (200%tatistical Data on Switzerland=ederal Statistical Office,
NeuChétel, Switzerland.

4. Kazakhstan Statistics (2008he Statistical Guidebopldgency of the Republic of Kazakhstan
on Statistics (Astana).



5. ISTAT (2009)ltaly in Figures Rome, Italy

6. United Nations — Economic Commission for EuropeO@O0UNECE. Countries in Figures
United Nations, New York — Geneva.

15. Actually, theassessing table fuided each judge to express a comprehensive aiiuof each
publication. Subsequently, each judge was askedethuce (by applying the modal criterion) the
comprehensive evaluation by condensing the sca®igreed to code for each criterion (Appropriateness
Correctness and Clarity) by filling a second asagtable:

EVALUATING CRITERIA

(A) (
APPROPRIATENESS CORRECTNESS CLARITY

Quality of Communication in Statistics:

ASSESSING TABLE II

(iii)context
(iv)topic

(iii)context

(iv)topic
[ e |

(iaudience
(if)channel

1]

22
5| g
3|8
3|2

(audience
(ii)channel

a, Invention
b. Layout

1. OQUTLINE

c. Expression

d. Execution

a. Tables
2. TOOLS b. Graphs

c. Pictograms

3. CLOTHES

Figure 3. The assessing table (lI)

16. Each row in the data matrix reports the subjedtinary scores for each row of assessing tdble |
for each criterion. The matrix rows are nested &ycomponents of the transmission process (5 lgvels
(b) publications (seven levels), (c) judge (5 leyel

C. Dataanalysis

17. The evaluation model described in the prevmarsigraphs involves the assessment of each siatisti
publication against several binary (and, more fbgsordinal) dimensions. The problem now ariseb@iv

to combine the evaluations on each quality dimemgit a final quality assessment. To tackle thssie, we
propose a fuzzy approach based on the use of Ipartar theory, with the aim of computing quality
assessments respecting the ordinal nature of the da

18. Consistently with the methodological aims ofstipaper, we limit ourselves to illustrating the
methodology of analysis, through a simple exanypetaining the outline quality of six official puthtions,
coming from Eurostat, Italy, Kazakhstan, Polandit&mwiand and UNECE.

19. In afuzzy perspective, each publication psEgned a degree of quality q(p) in the range [0fXj(p)
= 1, then p certainly belongs to the set of “goodldy” publications; on the contrary, if q(p) = then p
certainly belongs to the set of “bad quality” pehlions. In practice, q(p) can be interpreted asasure of
the quality degree of publication p. In order tanpute q(p) for each publication, quality data arst f
represented as a partially ordered set, as bréefyained below; next partial order tools are aipko as to
extract the information pertaining to the qualisg@ssment.

20. Let us consider the four binary quality dimensi (nvention Layout Expressionand Executior)
relative to the outlines of six official publicatis P,,...,R;, pertaining to audience appropriateness and
audience clarity (Tables 2 and 3). For sake of Baityy consider appropriateness data first. Quigturally,

we can say that publicationfas a degree of outline appropriateness greaigrghblicatiorP; (in formulas,

P, < Py) if its scores on all four appropriateness dimemnsiare not lower than thoseRf and there is at least
one dimension wher®; scores better thaR,. In all other cases, we say that publicati¢hsand P, are
incomparable. As a result, publications can be redi®nly in a partial way and give rise to a péstia
ordered set, or posetfor short (note that if two publications have #@me set of scores, they are treated as
a single element in the poset). Similar considerstihold for clarity. Each sequence of four birgegres on
the quality dimensions of concern defineguality configurationor quality state Since four binary variables
are considered, there are 16 possible qualitysstétat can be partially ordered according to thigrion
introduced above. The poset Q of quality statekescted in Figure 4, in terms of so-called Hadagrdms.
Each node in the diagrams represents a differeaiitgstate. If s < tin Q, then node s is placetbly node



t. An edge is placed connecting node t to nodeandfonly if s <t and there is no other statechgbat s < z
< t. Black nodes represent quality states actuwalbupied by publications in our sample.

Audience appropriateness Audience clarity
Publication Invention Layout Expression Execution | Invention Layout Expression Execution
Py 1 1 0 0 1 1 0 1
P, 1 1 1 1 1 1 1 1
Ps 0 1 1 1 0 1 1 1
Py 0 0 0 0 0 0 0 1
Ps 1 1 1 1 1 1 1 1
Ps 1 1 0 0 0 0 0 0

Table 2. Data about audience appropriateness atidrexe clarity for the outlines of six official plidations

P Ps Py, Ps

D
e P 52 Py
/ & P 4
/ e 3 >N
A \//)K < B
s \
4 / //’ N & E
C{?/ - \(// < \\ \\\\j
NS }/\ ™ - T
\\\ \\ X v ///
\\\ \ - S \/ o 7
N\ f_l/\ N \’ / 51 g Py
3 N
SN S
Lol i
N/
Ps

Figure 4. Hasse diagrams of quality configuratipegaining to audience appropriateness (left) amtiesce clarity
(right) for the publication outlines

21. Adirect inspection of the diagrams shows that:

1. P,andPs occupy the top position in both diagrams;

2. Py, Ps are incomparable witR;, relative to audience appropriateness, but athef are better
ranked tharPy;

3. P; andP; are incomparable in terms of audience clarity, tath dominate$, and Ps, which
occupies the bottom node.

22.  Now, suppose two elements and s (5, < ) are identified in Q, representing a bad quality
configuration and a good quality configuration mdpvely. In our example,; s 0010 and s= 1011 have
been chosen, for both appropriateness and clamityis example, the choice has a pure illustragive.). By
definition, q(g)=0 and q(9=1. Moreover, if t < g then q(t)=0; conversely, it & z, then q(z) = 1. In other
words, all the states below are classified as bad quality and all the stabewe s are classified as good
quality (hence, sand s can be regarded as the bad quality threshold lemgdod quality threshold,). But
what about states that are incomparable witbrss? Here the analysis of the partial order structfr®
comes into play.

23. The analysis of the partial order structur@easformed considering a different representationhef
partial order relation, in terms of linear ordesngd\ linear ordering of the elements of Q not iolg the
original partial order is called a linear extensiohQ. The set W(Q) of all the linear extensions@f
characterizes uniquely the partial order, so thatsdering W(Q) is the same as considering Q. The
incomparability between a state t andresp. ) reflects in that some linear extensions rankawes; (resp.

$), While others rank t above &esp. g). The higher the number of linear extensions nagkibelow g the
more “strongly” t can be considered as bad quadityen if in the original poset t ang @&e incomparable.
Similarly, the higher the number of linear extemsiaanking t above,sthe more “strongly” t can be



considered as good quality. In other words, lireedensions can be regarded as “judges” ranking pasét
state as bad quality or good quality. The finalldypaegrees can thus be obtained based on thadreies
each publication is ranked as bad quality or goodlity (Fattore et al., 2009). For the publications
considered in our example, results are reportdébie 3 and are represented in the scatter plbigofre 5.

Publication Audience appropriateness Audience clarity
P, 0.6 0.6
P, 1.0 1.0
P 0.9 0.9
Py, 0.0 0.2
Ps 1.0 1.0
Ps 0.6 0.0

Table 3. Quality degrees for outline audience appateness and outline audience clarity
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Figure 5. Scatter plot for outline quality

24. Publication$2 andP5 get the best possible scores, since they occugiofh position in both Hasse
diagrams. All other publications get intermediaterss, as a result of their “ambiguous” positiorthe
posets.

(1. COMMENTS

25. The application shows how the procedure (aisgp$able, data collection and POSET data analysis)
reaches meaningful and interpretable results afiguthe different publications to be compared amked
with reference to the evaluation criteria.
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