Novel statistical models for traditional citations and social media indicators
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The Impact of research publications is of great interest to many 1. Stopped sum models especially the modified NB stopped sum

scholars. Traditional methods like citation counting have been | NB model produced lower AIC than discretised lognormal
widely used as indicators for the impact of research and it Is el Qg 2. However, very large standard errors, hence large confidence

therefore important to identify the most appropriate statistical model intervals were obtained for the parameter estimates of the

for citation data to maximise the power of future analyses. Arguably, modified NB stopped sum NB (see Figure 1), indicating the
however, not enough attention has been paid to the selection and impracticality of the model

validation of appropriate statistical methodologies for quantitative
Indicators, which Is important not only for analyses but also for the
understanding of the indicators. Bookstein (2001) pointed out that
the measurements in Information Science are often ambiguous,

An example of stopped sum models:

= Confidence intervals for modified NB stopped sum
NB mean estimates
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highlighting the challenges faced by any statistical analysis. Hence, 2 35
It is important to identify the appropriate statistical models to ensure : : < 30
the precision of future predictions. This research aims to assess Parent (first wave) . Offspring (secondary wave) - Overall stopped c 25
various statistical models for analysing quantitative indicators for population population sum distribution 5 20 :
the impact of research outputs, for both traditional and new social 8 - ‘ !
media indicators. © | [
E 10 | l 1
Statistical models considered are: Poisson Negative binomial Poisson stopped g o T T
. . distribution (NB) distribution sum NB distribution : . ! !
1. Discretised lognormal models 0
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2. Negative binomial (NB) models : 2 n = 2 2 2 & ¢ = B 9 F O o
: (NB) Why stopped sum models are considered? = 3522385525 %35 3¢5
3. Stopped sum models _ _ 2 s €T 8 wsag 8§83 DS < T
et 1. Appropriate for modelling count data = o ko) o = n O S
4. Modified stopped sum models _ p— _ T 0 < 2 2
2. Potential to model citation data as two waves, the primary wave o <
Research Questions B Vave < Subjects
1. Do stopped sum models fit citation count data better than I 11 models for citation counts could aisg be
' discretiggd oot - binomial models? appropriate if the two waves occurred simultaneously instead of Figure 1: Mean estimates for the modified NB stopped sum NB
_ J J ' _ sequentially distribution for both primary (#) and secondary (') waves with
2. If so, which stopped sum model produces the most consistent 95% confidence intervals
results? : .
Stopped sum models Iin citation: Initial conclusions:
Skewed count data with heavv tail _ N 1. Stopped sum models for citation model are assessed for the first
Nature of i Article gets Article gets Initial citation time and they give evidence that there are two processes that
citation pubjlgsuhrﬁglln a cited att(r:ziit(;tt?orr?gre influence the citing practices
data Citation begaw_mlj_r varied across 2. Two ‘waves’ of citation occur either simultaneously or sequentially
Isciplines . . : : . : .
P Primary (first) Secondary (second) 3. Discretised lognormal is more suitable for covariate free data
. wave distribution  wave distribution 4. Models with lower AIC may not necessarily be the ‘best’
Slow process (takes a relatively
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= Estimated by maximum likelihood estimations methods

= Models with lower AIC are commonly regarded as the
better model

_ _ Articles that were 3. Determine standard errors for: o 10uETE (EE
20 different subject published in 2004 = Negative binomial: obtained directly from R software - il _
areas from Scopus (Allows 10 years to . . : . . 3. R Core Team. (2014). R: A language and environment for
attract citation) = Discretised lognormal: obtained by bootstrapping
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= Stopped sum models: obtained from the Hessian matrix Computing. Retrieved from http://www.r-project.org/




