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Abstract

The sharp increase in consumption over the holiday season has important economic implications,
yet the psychology underlying this phenomenon has received limited attention. Here, we evaluate
the role of individual differences in holiday spending patterns. Using 2 million transactions across
2,133 individuals, we investigate the relationship between the Big 5 personality traits on spending
at Christmas. Zero-order correlations suggest holiday spending is associated with
conscientiousness, neuroticism, and extraversion; the relationship with neuroticism persists after
accounting for possible confounders including income and demographics. These results improve
our understanding of how different personality traits predict how people respond to the
environmental demands of the holiday season and have broader implications for how personality
relates to consumer behavior.
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In most Western countries, the holiday season has evolved from a time devoted to religious
celebration and family to one that is associated with materialism, consumerism, and excess
(Belk, 2001; Kasser & Sheldon, 2002). Given the importance of holiday shopping to the
broader economy, seasonal increases in holiday spending are widely studied in disciplines
such as marketing and economics (Dinner, Van Heerde, & Neslin, 2014; Waldfogel, 2002).
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However, the psychological factors underlying changes in spending behavior over this
period have received comparatively little attention. This is surprising, as individual
differences are likely to shape how people react to holiday-related environmental stressors in
terms of their subsequent financial behaviors. For example, the holiday season is often a
time of increased stress, and psychological stress reduces self-control (Fedorikhin & Patrick,
2010), which may lead to excessive spending.

Sociodemographic characteristics, money management skills, and psychological factors such
as self-control are known contributors to variance in holiday spending (McNair, Summers,
de Bruin, & Ranyard, 2016). However, empirical studies of consumption behavior have not
previously been evaluated in the context of the Big 5 personality framework (cf. Matz,
Gladstone, & Stillwell, 2016). Therefore, our aim is to evaluate the role of individual
differences in holiday spending patterns.

There are several reasons to believe that personality traits influence holiday spending
behavior. First, traits have been linked to broad range of financial outcomes including
employee wages and occupational prestige (Judge, Higgens, Thoresen, & Barrick, 1999) as
well as spending and consumption habits (Matz et al., 2016; Troisi, Christopher, & Marek,
2006). This suggests that holiday spending may be associated with traits relevant to financial
or occupational achievement, such as conscientiousness or openness to experience. However,
spending over the holiday season is far more than simply a snapshot of consumption at a
given time of year or a reflection of one’s disposable income. Holiday spending includes a
social component, as most spending over this period involves others, such as gifts for friends
and family or attending holiday-themed parties. In other words, holiday spending may be as
much a function of socially relevant traits, such as extraversion and agreeableness, as they
are achievement-oriented ones.

Furthermore, personality traits may be associated with more than just the aggregate amount
spent over this period. Holiday seasons often require additional preparation and planning on
the part of spenders. Organized gift givers may prepare lists of recipients and potential gifts
ahead of time. (Some may even check such lists twice.) Savvy consumers may look out for
holiday deals and savings, and so purchases may be timed strategically. Those who plan
ahead can take advantage of early sales, while others rush out to complete their shopping on
the eve of their celebrated holiday. The degree of preparation and planning over the holiday
season is likely to be associated with individual differences including broad traits as
conscientiousness.

The goal of the current study is to provide descriptive insights into which personality
characteristics are associated with the greatest spending during the holiday period, which we
believe can provide both theoretical and practical insights. Theoretically, identifying the
relationships between traits and specific financial behaviors, such as spending habits, points
to the potential mechanisms that link traits to behavioral outcomes (e.g., Judge et al., 1999;
Roberts, Kuncel, Shiner, Caspi, & Goldberg, 2007; Solomon & Jackson, 2014). On a
practical level, these insights could be used by companies in predicting the psychological
antecedents of customer spending patterns. The findings could also prove useful to
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consumers trying to anticipate and reduce potentially harmful spending behavior, in order to
make financial decisions more in line with their long-term preferences.

We employ a research setting that should provide high ecological validity, by aggregating
together more than 2 million individual spending transactions from participant’s bank
accounts. These records of spending are then matched to survey measures of personality for
each individual. This approach has significant advantages over most research to date, which
has relied on self-reports of spending, which may suffer from well-documented response
biases (such as consistency motive, covariation bias, or common-method variance).

Our analyses focused assessing the association between personality traits and holiday
spending? We preregistered our expectations on the direction of the associations between
holiday spending and personality (https://osf.io/ew4h5). We acknowledge that our
predictions were not based directly on prior theory and are exploratory, but we felt it
important to state our expectations a priori in the preregistration. Our knowledge of
personality research, and prior findings on the associations between personality and other
(nonfinancial) behaviors, guided our hypotheses. We expected that higher levels of
extraversion would be associated with greater spending, because larger friendship networks
are likely to expose extroverts to consumption patterns or social comparisons that lead them
to spend more (as suggested by Nyhus & Webley, 2001). However, given we analyzed
relationships among several different personality factors without clear precedents or
theoretical predictions about the specific relationships among the factors, we considered this
research to be exploratory rather than confirmatory.

Data Set and Participants

The data set was collected in collaboration with a UK-based money management app in May
2017. The service provides users with an online dashboard of their money by aggregating
transactions across all their different bank accounts. Customer account records provided a
daily panel of all debits (outgoing) and credits (incoming) transactions across each of a
customers’ bank accounts (e.g., checking accounts and credit cards). Customers of the
service were sent a survey link by e-mail asking them to take part in the study, with the
opportunity to win a tablet computer as a prize. Within the survey, participants consented to
match their survey responses with their transaction data for research purposes. In total, 2,133
people completed the personality portion of the study and provided their consent to
participate. For 1,875 of those participants, the company provided demographic information
on gender and year of birth (12% female, 44% male, 44% unknown; x [age] = 37.47 years,
SD =11.89). Gender was not measured directly but derived by running first names of
account users through a names database, providing gender in just over half of the cases. The
data set contained 2.2 million individual transaction records in total, meaning participants
completed an average of around 1,270 transactions each over the 12previous research using
bank account data that have typically month study period. The sample size was not
determined in advance, but rather by the available number of transaction data-linked survey
responses. All customer data were fully anonymized before being analyzed in this study, and
we received ethical approval for the analysis of the data set (IRB: 13463/001).
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The purpose of the mobile application from which the data set is collected is to provide
users with a single dashboard of their financial information, by aggregating outgoing and
incoming transactions from multiple bank accounts. For example, if a participant had two
checking accounts, one credit card, and one savings account, all with different financial
services providers, then data from each of these accounts will be recorded by the application.
This pooling of account information represents an advantage over previous research using
bank account data that have typically relied on information derived from only a single bank
(e.g., Matz et al., 2016).

The data set does not provide a representative sample of the UK population. The sample is
likely to suffer from selection bias both in the types of users who will choose to sign-up to
the service and by those who responded to the e-mail to provide their survey information.
The analysis is at the level of individual participants rather than households. This means
there is likely to be noise created by intrahousehold transfers of wealth (e.g., if one partner
buys all the Christmas shopping for the household, and the other buys nothing).

Holiday Spending

Holiday spending was calculated by summing debit transactions in November and
December (i.e., total amount spent on purchases across 61 days; M= £17,527.43, SD =
£69,338.78, Mdn = £8,758.45, IQR = £12,167.73). This reflects the way organizations
tasked with measuring holiday sales (Shearman & Smith, 2018). This outcome measure was
highly skewed. To allow for model estimation under the assumptions of linear modeling, we
log transformed (base ¢) the spending variable. Figure 1 displays the distribution of the
original and transformed variables.

Average Spending Prior to Holiday Season

An important control variable in this study is an individual’s average spending across a 2-
month period. To avoid overlap with the outcome (i.e., spending during the holiday season),
we calculated this variable using all transactions prior to November 1. Specifically, for each
individual, we summed the total amount spent prior to November 1, then divided by the
number of days the participants had been enrolled in the study. This yielded the participant’s
average daily spending prior to the holiday season. In order to better compare this estimate
to the outcome, we multiplied the participant’s average daily spending by 61 (i.e., the
number of days in November and December). Thus, this estimate of spending can be
interpreted as spending during a 2-month period. On average, participants spent £23,028.46
during a given 2-month period (SD = £36,824.73, Mdn = £13,727.48, IQR = £15,614.28).
We followed a similar procedure for income/credits to an account. Here, we created a list of
spending categories that we considered to be sources of income (e.g., “salary,”
“(government) benefits,” and used the aggregated transactions in these categories as our
measure of total income. We excluded credits to their accounts tagged as “repayments,” to
avoid transactions such as credit card repayments being counted as income. Participants had
an average of £1,751.18 entering their account during a 2-month period (SD = £5735.49,
Man = £156.85, IQR = £1,357.54).1 This distinction in the calculation of income versus
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spending explains the wide discrepancy in average income and spending. These estimates of
income were also log transformed.

Big 5 Personality

We used a widely accepted model of personality, the “Big 5” (Goldberg, 1992; McCrae &
John, 1992), and measured these traits with the BFI-10 inventory, an established short scale
of this framework (Rammstedt & John, 2007). With Cronbach’s as ranging from .31 to .75,
the internal consistencies of scales were found to range from poor to acceptable. We note
here that the reliability coefficients for agreeableness (a = .31), conscientiousness (a = .55),
and openness (a¥% .32) were the worst of these (a¥% .65 and .75 for neuroticism and
extraversion, respectively). As Cronbach’s a is influenced by the number of items in a scale,
so the BFI-10, with only 2 items to cover each personality dimension, is likely to have
relatively poor values of a (Kline, 2000; Woods & Hampson, 2005). We therefore interpret
our findings based from these traits with caution, and we encourage readers to do the same.
To help correct for the low reliabilities, we construct latent variables for each of the traits
and use the estimated scores from the latent variable models in our regression models.2 The
latent variable model is available in the Online Supplemental Material (section 1.2.2).

It is worth noting that apart from having direct effects on spending behaviors, personality
traits may also have indirect effects such as through income (see Borghans et al., 2008). This
is why we controlled for income and other demographics in our main analyses. For clarity,
we also present the correlations without controls.

Data Analysis

We used R (Version 3.4.2; R Core Team, 2017) and the R package /me4 (Version 1.1.14;
Bates, Maechler, Bolker, & Walker, 2014) for our analyses. We used a simple linear model
to assess the degree to which personality traits are associated with the amount spent during
the holiday season. This model includes all personality traits simultaneously and controls for
age, gender, income, and average spending in a 2-month period (excluding the holiday
season). We then used multilevel models to assess trajectories of spending across the holiday
season and to estimate the degree to which these trajectories are associated with personality
traits.

Preregistration

Analyses were preregistered and can be found at https://osf.io/ew4h5. Initially, we had
planned to use proportions of spending rather than the raw amounts. Therefore, the choice to
log transform the outcomes was not preregistered, and this decision was made after seeing

11t should be noted that participants did provide a self-report measure of their income when they first signed up to the money
management service. Possible responses were less than £10 K, £10-20 K, £20-30 K, £30-40 K, £40-50 K, £50-60 K, £60-70 K,
£70-80 K, andmorethant£80K. Werecodedthesetobenumericbasedontaking the value in the middle of the range, and the value 85 for the
top category (£5 K, £15 K, £25 K, £35 K, £45 K, £55 K, £65 K, £75 K, and £85 K). The Self-Report Scale was both highly skewed
and showed littlerelationshipwiththeobservedcreditforeachparticipant. Specifically, thisvariablewasweaklycorrelatea, r=.06(p<.
001),withour estimate of a participant’s income during an average 2-month period. We acknowledge that neither measure of income is
perfect. We chose to use estimates of income based on the transactions reported through the app, as these are free of social desirability
bias and share method variance with our outcome of interest.

Results using estimated latent variable scores did not substantially change the results when compared to using sum scores.
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the data. If outcomes were not transformed, extraversion was negatively associated with
holiday spending and associated with trajectories of spending, such that introverts spent
relatively equal across the season and extraverts spent less at the beginning and increased
their spending leading up to Christmas. We also did not register the use of our measure of
income, which we constructed using the objective transaction data rather than using the self-
reported measure. When we use the self-reported income measure instead, the results do not
change. We chose to use the objective measure as we believe it to be a more accurate
measure of income. The spending variable originally used was simply the sum of all
spending transactions; this variable does not account for the fact that for a small number of
participants, we did not have the full 12 months of data for them. We therefore used a
measure that accounted for this difference (see Method section). Also, in the preregistration,
we outlined plans for fTo provide full transparency regression to estimate participant’s
proportion of spending. Our attempts to use this model either failed to converge or yielded
null results and therefore are not presented here. Additional exploratory analyses include use
of the fractional logit, but this also yielded null findings. Finally, we preregistered models
assessing changing in spending by day over the 2-month holiday period. We report the
results of those analyses here. To provide full transparency in our research approach, all
analyses performed—whether confirmatory or exploratory—are documented in Online
Supplemental Material 1.

Person-level summary statistics and correlations are shown in Table 1. Total holiday
spending (log-transformed) was positively associated with extraversion (r= .06, 95% CI [.
02, .10], #2,131) =2.88, p=.004), conscientiousness (r= .11, 95% CI [.07, .15], £2,131) =
4.99, p<.001) and negatively associated with neuroticism (r=.11, 95% CI [.16, .07],
#2,131) =5.30, p< .001). Holiday spending was not found to be associated with
agreeableness (r=.02, 95% CI [.07, .02], 42, 131) =1.05, p=.295) or openness (r= .04,
95% CI [.08, .00], #2,131) =1.92, p=.055).

A single linear model was estimated to assess the relationship of personality traits to holiday
spending, controlling for each individual trait, age, gender, income, and average spending in
a 2-month period. Results are shown in Table 2. In this model, holiday spending was
negatively associated with both neuroticism (“b =0.06”, 95% CI [0.11, 0.01], “t(1925) =
2.38”, “p =.017”) and openness to experience (4 =0.09, 95% CI [-0.16, —0.02], £1925)
-2.44, p=.015). These effects are illustrated in Figure 2. Conscientiousness was also
weakly associated with holiday spending, 6= .05, 95% CI [.00, .10], {1,925) = 2.12, p=.
034. However, given the weak evidentiary value (i.e., the p value close to .05 and the Cl
containing 0), we do not consider this sufficient statistical evidence for a positive association
between conscientiousness and holiday spending after controlling for other traits and
demographic variables. Other significant variables in the model included being male, having
a higher income, and having a higher total expenditure. A participant’s age was not a
significant predictor of holiday spending in this model.

Finally, we estimated the trajectory of spending across the holiday period. In this analysis,
we looked only at transactions that occurred during the months of November and December.
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We did not find a significant interaction between the personality traits with day of the
holiday season in predicting spending. The full results of this model can be seen in the
Online Supplemental Material (Table 6).3

Discussion

Taking advantage of a unique data set, the present study found significant relationships
between spending amounts over the holiday season and personality. The results indicate that,
holding constant financial and demographic covariates, more nervous and stress-reactive
participants (higher neuroticism) spent less during the holiday season, as did those with
more artistic interests and more active imaginations (higher openness). While these findings
were not hypothesized, we can speculate as to why these patterns may have emerged. First,
individuals high in openness are typically low in conventionality and traditionalism, and this
likely makes them less inclined to conform to societal norms regarding gift-giving (e.g., at
holiday gatherings or among others outside of close friends and family). As for neuroticism,
the measure of this trait in the current study assessed the extent to which an individual gets
nervous easily and handles stress. An individual low on this metric of neuroticism is
relatively relaxed and not easily unnerved and may be less inclined to spend money on
expensive social events or on purchasing the “perfect” gift for others. In other words, those
who are low in neuroticism may be more inclined to spend their money more freely,
untethered by the pressure and fear of disappointing others. The zero-order correlations
between holiday spending and personality also show a positive association with extraversion
(e.g., having a larger social network on which to spend holiday funds) and conscientiousness
(e.g., being more organized and proactive regarding holiday events and spending). Further
exploratory and confirmatory research is needed to identify the mechanisms underlying
these findings, but the results indicate that at least some variance in holiday consumption
patterns can be explained by Big 5 personality traits. That said, we did not find evidence for
a significant relationship between personality traits and trajectories of holiday spending. In
other words, we were not able to distinguish between those who plan their holiday purchases
well in advance and those who rush to complete their shopping on December 24.

The effect sizes we report between personality and spending were small. This is perhaps
unsurprising, given the wealth of influences that shape spending during the holiday season
(e.g., household size, income from multiple sources) as well as our use of brief personality
measures and the relatively noisy environment of combining transactions over time to
capture spending. While personality may explain only a small amount of variance in holiday
spending at an individual level, if we consider these relationships at an aggregated
macrolevel, such as a retailer modeling the holiday-spending patterns of millions of
customers, the role of personality may still represent an important component of holiday
spending (see Matz et al., 2016).

3Additionally, we provide plots summarizing average spending during the holiday season, both on average and at different levels of
personality traits. There are no formal tests of these trajectories or patterns. However, we note that spending tends to increase at the
beginning of a week (Monday) and decrease on the weekends. There is an additional bump in spending around December 1. And,
perhaps unsurprisingly, the least amount of spending occurs on December 25.
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Our findings contribute to understanding how individual differences shape consumer
behavior by highlighting potential predispositions, which encourage or inhibit spending.
This is important, as excessive consumption remains a major social challenge for modern
society (De Graaf, Wann, & Naylor, 2005). Specifically, the expanding consumer debt
burden created by excessive spending poses a risk to countries such as the United Kingdom
and United States—where half or more of household’s report being unable to fund
emergency expenses without seeking high-cost credit (Lusardi et al., 2011). In this context,
we believe there is benefit to even small gains in understanding who spends the most and
why.

For social and personality psychologists, these results can contribute to a deeper
understanding of the associations between individual traits and socially important outcomes.
For example, personality traits have been linked with financial success (Judge et al., 1999),
but the mechanisms underlying these relationships are largely unclear. Is conscientiousness
related to greater net worth (Duckworth, Weir, Tsukayama, & Kwok, 2012) because of
saving habits, higher lifetime earnings, or less impulsive spending? Our results suggest that
conscientiousness is not associated with lower spending during the holiday season (and may
be associated with spending more), providing indirect evidence that conscientious
individuals increased savings is unlikely to be (at least primarily) the result of differences in
spending, and more likely to be driven by income mechanisms, such as higher paying jobs.
Furthermore, our findings suggest new hypotheses concerning the association between
neuroticism and openness with financial success, as these relationships may partially depend
upon the degree to which these individuals spend money on others.

A further contribution of this research is in its methods. While previous research
approximated spending with selfreported purchase intention or history (Aaker, 1999; Huang
etal., 2012; Sirgy, 1985), we extracted spending directly from bank-reported transaction
records. In doing so, we were able to overcome some of the limitations of self-report
measures and produce results with high external validity. For example, a participant asked to
recall historic spending from 12 months ago is likely to suffer from biases in their recall,
while using digital records of behavior reduces the potential for these memory biases.

The use of objective measures of spending also has potential limitations. For one, if a user
has only connected a subset of their financial accounts to the app, such as by adding only a
secondary checking account, then our measures of their spending and income will be
underestimated. Self-reports may have provided a more accurate measure of overall
spending and income for individuals for whom we are not capturing their full transaction
history across their accounts. Furthermore, as our measure of spending includes all money
leaving an individual’s accounts, this is likely to exaggerate spending in some
circumstances. For example, if an individual was to lend money to a friend, knowing they
would receive the money back in future, this would be calculated as an expenditure rather
than as a debt to be repaid in future. Similarly, transfers across financial products, depending
on how these were tagged in the application, were also included in our calculation of
expenditure. To limit the overestimation of spending, we explicitly removed repayments to
credit products (i.e., credit card repayments), to prevent these transactions being “double-

Soc Psychol Personal Sci. Author manuscript; available in PMC 2019 December 19.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Weston et al.

Page 9

counted” as expenditure. Despite these attempts to minimize error, our spending variables
should be considered as estimates of spending rather than precise measures.

Our study has several limitations that should be considered when interpreting the findings,
which offer possible avenues for future research. Future research should seek to address the
primary limitation of the current work by using more granular measures on both spending
and personality. The use of more narrow categorizations (e.g. gifts, parties, and charitable
donations) of spending, for example, would allow for the evaluation of more fine-grained
associations with each of the traits. It remains to be seen whether extroverts are spending
more on social outings and whether agreeableness is associated with gift-giving, as these
relationships are obscured by aggregating total spending. Similarly, it may be that the
current measure of personality is too broadly operationalized to capture variance in
trajectories of spending. This should be evaluated by using longer personality measures that
allow for more narrow evaluation of the individual facets comprising the Big 5 traits.
Stronger relationships between personality and outcomes often emerge when more narrowly
defined facets are used (Paunonen & Ashton 2001). For example, while the broad trait of
conscientiousness may not be associated with purchasing gifts early in the holiday season,
the facet “organization” (a component of conscientiousness) may be.

In addition to examining the potential impact of personality on holiday spending, our
research poses several other intriguing questions that merit follow-on work. Future research
might fruitfully parse different motivations for why people spend more during the holiday
season. For instance, if some people spend more primarily to appear wealthy to others (i.e.,
they are motivated by signaling status to others), we could expect this motivation to increase
their visible consumption (e.g., clothing, transportation, and housing) and not their private
consumption (e.g., groceries and energy bills).

Our research provides preliminary, but encouraging, evidence for an association between
personality and spending over the holiday season. While many important questions remain
for future investigation, by providing objective measures of both annual and holiday
spending, these data allow for a truly ecological study of the relationship between
personality traits and consumer behavior.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Distributions of original and log-transformed holiday spending. Due to the extreme skew of
the original variables, total spending is censored in this plot at 1,000,000.
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Holiday spending in British pounds
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Figure 2.

Predicted holiday spending by neuroticism and openness to experience. Estimates control
for age, gender, estimated income, estimated spending, and the other Big 5 personality traits.
Shaded areas represent the 95% confidence bands.
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Linear Model Estimating the Relationship of Holiday Spending (Log Transformed) to Personality Traits.

Table 2.

Predictor b 95% Cl t(1,925) p

Intercept 1.73 [1.29,2.17] 7.75 <.001
Age 0.01 [-0.04,005] -0.24  .808
Male 0.12 [0.03,0.21] 2.63 .009
Income 0.05 [0.04, 0.07] 7.43 <.001
Spend 0.73  [0.69,0.78] 3041 <001
Extraversion 0.04 [-0.02, 0.11] 1.25 211
Agreeableness -0.03  [-0.08,0.02] -1.31 .190
Conscientiousness  0.05 [0.00, 0.10] 2.12 .034
Neuroticism -0.06 [-0.11,-0.01] -2.38 .017
Openness -0.09 [-0.16, -0.02] -2.44 .015

Page 15

Note. Estimates of income and spending are log transformed. Age is standardized. Personality traits are the estimated scores from a latent variable

trait model. Male is a binary variable indicating whether the participant’s selfreported gender is male.
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