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Background/Objective. Kazakhstani women hold tertiary qualifications far more often than men, and account ownership is
near-universal for both. This study asks whether that educational advantage appears in two financial outcomes — the capacity to
raise emergency funds and formal savings behaviour — among working-age adults.

Methods. Microdata from the World Bank Global Findex 2025 for Kazakhstan. After excluding don’t-know and refused an-
swers and restricting to ages 18-55, 718 cases remain for vulnerability and 726 for savings. The design is cross-sectional and
associative. Estimates use the Findex person weight with Taylor-linearized variance and pseudo-maximum-likelihood logistic
regression. Because the public release omits cluster identifiers, every test is re-evaluated across intraclass correlations up to .06.
Results. Women hold tertiary education 13.34 pp more often than men (95% CI [6.36, 20.33], p < .001). That advantage does
not appear in either outcome. Women save formally less often, and the gap survives adjustment and plausible clustering (OR =
0.618,95% CI[0.425, 0.899], p = .012). The gender gap in emergency-fund capacity is not significant (+4.16 pp, 95% CI [—-0.44,
8.75]). Household income dominates vulnerability (top two versus bottom two quintiles, penalized OR = 0.214, p < .001) and
transmits about a fifth of education’s total effect on it. Of two pre-specified interaction hypotheses, one was not supported and
one held only on the primary outcome.

Conclusions. In a near-universally banked population, financial vulnerability is stratified by income, and women’s educational
advantage does not convert into a savings advantage.
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Introduction

Background and Context

Owning a bank account and being able to withstand a finan-
cial shock are different things. Account ownership measures
access; the capacity to raise money in an emergency mea-
sures resilience. Global financial inclusion policy has spent
two decades closing the first gap, and in much of the world it
has succeeded. Whether that success carries over to the sec-
ond is a separate question, and the answer appears to depend
on where it is asked.

The distinction between access and engagement runs
through this literature. Individual microdata from 37 African
countries show that being male, richer, older and better ed-
ucated all raise the probability of holding an account, with
income and education the strongest predictors, and that mo-
bile banking is driven by the same determinants as conven-
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tional banking.! Across 123 economies, account ownership
rises with lower account costs, closer branches and stronger
legal institutions.? Financial infrastructure and literacy sub-
stitute for one another on the access margin but complement
one another on the usage margin, so literacy’s role depends on
which margin is measured.? The first two describe who gets
in; none describes what happens to resilience afterwards.
Evidence on what happens afterwards is more divided than
summaries of it suggest. Long-run consumption gains and
movement out of poverty in Kenya have been attributed to mo-
bile money access, with effects concentrated among female-
headed households.* In Tanzania, mobile money users avoid
consumption drops after village-level rainfall shocks, but non-
users in the same village gain nothing. Using two Ghanaian
household surveys and propensity-score methods, financial in-
clusion has been shown to raise household resilience, though
the effect does not vary significantly by gender, and formal
savings rather than mobile money drives the gain.® Pooling
eight low- and middle-income countries reveals no indepen-
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dent gender association in mature mobile-money markets but
widening gaps in emerging ones.” Mobile-money use stratifies
by age and wealth independently of network access.® Whether
digital finance narrows or widens gender differences appears
to depend on the market it enters.

A parallel literature asks whether education closes gender
gaps in financial outcomes, and reaches conclusions that dis-
agree by an order of magnitude. Human capital variables in-
cluding education explain essentially none of the Australian
gap, with labour-market variables accounting for roughly a
sixth.® A pooled Latin American analysis attributes 44% of
the gap to differences in characteristics — and finds no signif-
icant gap at all in Chile.'® A counterintuitive gradient across
a dozen countries shows the gap largest in the most developed
economies, ' and the Chinese gap has been attributed entirely
to differences in how men and women acquire financial knowl-
edge rather than to differences in endowments. !> The Swedish
gender gap in stock market participation shrinks substantially
once financial literacy is controlled, implicating knowledge
rather than preferences. !> Knowledge gaps for women and
less-educated adults appear in developed as well as develop-
ing markets. '* What replicates is the weak claim that educa-
tion does not close the gap; the strong claim that education is
irrelevant does not.

Problem Statement and Rationale

These literatures have developed largely in parallel, and both
are dominated by settings where access itself is still the bind-
ing constraint. That leaves a specific question unanswered. In
a country where account ownership is already near-universal
for both men and women, does a gender difference in finan-
cial resilience persist, and does women’s educational advan-
tage appear in financial outcomes at all?

Kazakhstan is a useful place to ask. Account ownership
approaches saturation, driven substantially by the digitalisa-
tion of pension and social transfer payments rather than by
commercial uptake, so access is not the margin on which
men and women differ. Women complete tertiary educa-
tion at higher rates than men. The banking sector is con-
centrated, and evidence from transition economies suggests
concentration and ownership structure shape who gets served
in ways aggregate credit growth does not capture. Using
more than 16,500 households across 19 Central and East-
ern European economies, a higher foreign-bank market share
has been shown to widen the credit-use gap between house-
holds with and without formal employment,'> while mi-
crofinance branch openings in South-East Europe raise the
banked share most among low-income, older and transfer-
dependent households. !¢ Bank presence has opposite distri-
butional consequences depending on lender type, which cau-
tions against reading Kazakhstan’s concentrated sector in ei-

ther direction without individual-level data — including the
aggregate-statistics account offered by Bekturganova and Kur-
masheva 7.

That individual-level evidence is what is missing. A search
for peer-reviewed primary research using Findex or Life in
Transition microdata to analyse financial inclusion in Kaza-
khstan at the individual level with design-based estimation re-
turned nothing. What exists falls into three groups: work-
ing papers from international financial institutions, which
are the strongest regional analyses but are organisational re-
ports; national-journal studies using aggregate banking statis-
tics or localised surveys on rural saving behaviour;!® and
multi-country studies in which Kazakhstan is one unreported
row. Regional household-level work exists for neighbouring
economies: remittance-receiving households in Uzbekistan
invest in family enterprise only when remittances are supple-
mented by other income or savings, so financial constraints
bind hardest in rural areas, ! but this work does not address
the gender and resilience questions posed here. This search
ran through English-language indexes, which cover Russian-
and Kazakh-language journals unevenly, so relevant regional
work may exist that it did not reach.

Theoretical Framework

This study treats financial inclusion and financial resilience as
distinct constructs linked by an incomplete pathway. Inclusion
is an access condition: holding an account creates the possi-
bility of saving formally, receiving payments digitally and bor-
rowing on recorded terms. Resilience is a capacity outcome:
having something to draw on when an expense arrives. Ac-
cess enables engagement, engagement may build a buffer, and
a buffer produces resilience. Each link can fail independently,
so a population can be almost fully included and still substan-
tially unresilient. That the first link can hold while later ones
fail is visible in evidence from Nepal, where free savings ac-
counts were opened and used at high rates yet the resulting
changes in household outcomes were narrower than the take-
up alone would suggest. >’

Education is expected to operate through this chain rather
than around it. Higher attainment is associated with higher
earnings, and earnings permit accumulation. If education
raises resilience, income should carry much of that effect,
which makes income a mediator on the path from education
to resilience rather than a competing explanation. Distinguish-
ing the total effect of education from its income-adjusted di-
rect effect is therefore necessary: conditioning on income and
observing attenuation indicates transmission through income,
not that education is inconsequential.

Age enters as a possible moderator on two grounds. Lifecy-
cle position determines what a person has had time to accumu-
late and what obligations they carry. Cohort exposure differs
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as well: adults now aged 3655 reached adulthood before or
during the collapse of the Soviet savings system, an experi-
ence with no counterpart for those now aged 18-35, and one
plausibly connected to institutional trust. Trust is a demand-
side constraint distinct from access, and its relationship to in-
clusion is not straightforward: trust in banks has been found
lowest in the developed economies that also record the highest
levels of financial inclusion,?! while higher trust is associated
with greater inclusion at the individual level across 28 coun-
tries. 2% Neither pattern can be examined here, since the Findex
individual file does not record trust.

Objectives and Hypotheses

This study describes how financial vulnerability and formal
savings are distributed by gender, age and income among
working-age adults in Kazakhstan, and tests three hypotheses
stated in the submitted version of this manuscript. Each con-
cerns a specific parameter, and each is a claim about statistical
detectability at the available sample size rather than about the
magnitude of a population difference. Percentage points are
abbreviated pp throughout.

H1. The gender difference in financial vulnerability differs
between adults aged 18-35 and adults aged 36-55, tested as
an interaction coefficient between gender and age group rather
than as a comparison of two subgroup tests.

H2. A gender difference exists in formal savings, tested
as a between-gender contrast pooled across ages, with cohort-
specific estimates reported descriptively.

H3. Among women, the association between holding a dig-
itally enabled account and financial vulnerability differs be-
tween the two age groups, tested as an interaction coefficient.

The three are not equally supported by the literature pre-
ceding them. H2 rests on a broad base of cross-country evi-
dence on women’s lower formal savings. H1 extends findings
on gender gaps in resilience to a moderation claim that few
studies have tested directly.?> H3 rests on the thinnest foun-
dation: the evidence that digital finance has heterogeneous ef-
fects across demographic groups is real but contested, as evi-
dence from Cameroon and from Niger illustrates from differ-
ent angles,?*% and no prior study has examined age modera-
tion of this association among women in a high-access setting.

One property of the design should be stated at the outset.
The analytic sample contains 63 financial-vulnerability events.
An interaction test on a binary outcome needs roughly four
times the sample of a main-effect test to detect an effect of the
same magnitude, so the study is underpowered for the infer-
ential questions posed by H1 and H3. This was a property of
the available sample when the hypotheses were written, not a
discovery made after the results were obtained.

Significance, Scope and Methodology Overview

The contribution is threefold. Substantively, the study pro-
vides an individual-level, design-based account of gender dif-
ferences in financial resilience in Kazakhstan, in a setting
whose near-universal access separates the access question
from the resilience question. Methodologically, it demon-
strates that the choice between weighted and unweighted es-
timation changes which results survive, in both directions.
Epistemically, it reports one pre-specified hypothesis as tested
and unsupported and a second as supported only on the pri-
mary outcome.

The analysis covers adults aged 18 to 55, which is 72%
of the released Kazakhstan file; results describe working-age
adults rather than the Kazakhstani adult population. The de-
sign is cross-sectional, so no result supports a causal claim.
Wealth stocks, household composition, financial literacy, in-
stitutional trust and individual rather than household earnings
are not recorded in the Findex individual file, so mechanisms
proposed in prior work cannot be adjudicated here. All es-
timates use the Findex person weight with Taylor-linearized
variance; hypotheses are tested by survey-weighted logistic
regression carrying interaction terms, with penalized estima-
tion where event counts are low.

Methodology

Research Design and Sample

This is a cross-sectional, observational study of individual-
level survey data collected at a single point in time. No
treatment was assigned, so the analysis identifies associations
rather than causal effects. The design is confirmatory for H1
through H3 and exploratory beyond them; the urban—rural
stratification reported in the Results was not pre-specified and
is labelled accordingly.

Data come from the World Bank Global Findex Database
2025, Kazakhstan country file?®. Findex is administered by
Gallup as part of the Gallup World Poll and covers the res-
ident population aged 15 and above through face-to-face in-
terviewing using multistage area probability sampling. The
Kazakhstan file contains 1,000 respondents. Seventy were ex-
cluded for answering don’t know (n = 50) or refusing (n = 20)
on the emergency-funds item, leaving 930 with a valid out-
come; restricting to ages 18-55 removed a further 212, leaving
718.

The two age groups are 18-35 and 36-55. The boundary
is placed where education completion, household formation
and early career give way to peak earning and accumulation,
and it separates cohorts by exposure to the post-Soviet transi-
tion. It is defensible on these grounds but not uniquely correct.
Item-level missingness within the age window was 45 cases on
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vulnerability, 37 on formal savings and 4 on education; digital
account ownership, income quintile, employment and urban-
icity were complete.

Variables and Measurements

Financial vulnerability, the primary outcome, is derived from
fin24, “Main source of emergency money in 30 days.” Re-
sponse options 1 through 6 name substantive sources; option 7
records that the respondent could not come up with the moneys;
options 8 and 9 record don’t know and refusal. Vulnerability
is coded 1 for option 7 and O for options 1 through 6, with
options 8 and 9 excluded rather than folded into the zero cate-
gory. Table 1 gives the full value-label table and the case flow.

The related item fin24a records difficulty of raising emer-
gency funds on an ordered scale, but the codebook restricts it
to respondents who reported a main source, so respondents
coded 7 on fin24 are routed around it. This was verified
against the Kazakhstan file: all 103 respondents with fin24
=7 have fin24a missing, and all 827 with fin24 between 1 and
6 have it observed, with no exceptions in either direction. Be-
cause fin24a has no observed values on the subpopulation of
interest, it cannot serve as the basis for an inability indicator.
A composite specification combining both items is reported as
a robustness check.

Formal savings, the secondary outcome, is derived from
finl7a, “Saved at a bank or similar financial institution,” coded
1 for yes and O for no, with don’t know and refusal excluded.
It measures accumulation over the preceding year, whereas the
primary outcome measures capacity at a moment.

Digital financial inclusion is measured by dig_account, de-
fined as holding a mobile money account or an account at a
financial institution from which the respondent makes digital
payments by card or phone. The variable combines access
with a minimal usage threshold rather than capturing access
alone. In a market where 86% of respondents hold such an ac-
count its discriminating power is limited and the comparison
group is small and likely selected, so it is treated as a marker of
broader socioeconomic integration rather than an isolable ex-
posure. Covariates are gender, age group, tertiary education,
within-economy household income quintile, employment sta-
tus and urbanicity.

Data Analysis

Weighted proportions are ratio estimators with variance esti-
mated by first-order Taylor linearization, v(p) = [n/(n—1)] -
Tw?(y; — p)*/(Ew;)?. Confidence intervals for single propor-
tions use the logit transformation; intervals for differences use
the normal approximation on the difference scale. Effect sizes
for proportion contrasts are Cohen’s /. All tests are two-tailed
at oo = .05.

Hypotheses are tested using pseudo-maximum-likelihood
logistic regression with probability weights normalized to sum
to the unweighted sample size. Because the score contribution
of observation i is w;s;, the robust variance requires a meat
matrix of Ew?e?x;x); this is obtained through the variance-
weight argument with an HCO covariance and an explicit
\/(n/(n—1)) correction, a combination that reproduces the
standard survey-weighted logistic estimator to a maximum
relative difference of 3.6 x 10710, Only Wald tests are re-
ported, since deviance, AIC and likelihood-ratio statistics are
not valid likelihood quantities under pseudo-likelihood esti-
mation.

With 63 vulnerability events against eleven parameters, the
full specification yields 5.73 events per variable, below the
conventional minimum of ten. Vulnerability models are there-
fore also reported in a reduced specification collapsing income
to three categories and omitting urbanicity, and with Firth pe-
nalized estimation, which corrects the small-sample bias that
inflates maximum-likelihood coefficients in sparse data; the
penalized fits use the same linearized (sandwich) variance as
the unpenalized ones. Events per variable for each outcome
are given in Supplementary Table R1, and the income co-
efficient across estimators in Supplementary Table R2. The
savings models, with 239 events against ten parameters, carry
23.9 events per variable and are not affected. No correction for
multiple comparisons is applied to the primary tests, following
Rothman?’; Holm-adjusted values are reported alongside.

Because the public release omits cluster identifiers, the lin-
earized variance captures the unequal-weighting component
of the design effect and excludes between-cluster variation.
The Kish design effect for the analytic sample is 1.236, and
the weight distribution is moderately dispersed (coefficient of
variation 0.486) with no extreme values (Supplementary Ta-
bles R6 and R8); the released weights are already capped at
the first and ninety-ninth percentiles, and trimming at the fifth
and ninety-fifth percentiles changes no conclusion. Every key
test is re-evaluated across intraclass correlations up to .06 as-
suming an average cluster size of ten. Analyses were con-
ducted in Python 3.13 using pandas, statsmodels, scipy and
patsy. A single replication script regenerating every table in
the manuscript and in the supplementary document, together
with the derived dataset, accompanies this submission.

Ethical Considerations

This study analyses de-identified secondary data made pub-
licly available by the World Bank. No new data were collected
and no individual is identifiable in the released file. Informed
consent was obtained by Gallup at the point of interview under
its own protocols; the present analysis involves no interaction
with participants and no identifiable private information.
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Results

Results are presented in two parts: the three hypotheses as
stated in the submitted manuscript, then analyses that were not
pre-specified. All percentages are survey-weighted; all cell
counts are unweighted.

Table 1 Outcome recoding and case-exclusion audit.

fin24 code = Codebook label n Recoded as

1-6 Named a substantive 827 0 —not
source of emergency vulnerable
funds

7 Could not come up with 103 1 — vulnerable
the money

8 Don’t know 50 Excluded

9 Refused 20 Excluded

Note. Case flow: 1,000 raw responses; 930 with a valid outcome after exclud-
ing codes 8 and 9; 718 after restricting to ages 18-55. Code 7 is a substantive
response option, not a residual category.

H1. Financial vulnerability by gender and age group

H1 predicted that the gender gap would differ between the two
cohorts. Tested directly, it does not. The Female x Age 36-55
interaction gives OR = 0.53, 95% CI [0.16, 1.79], p = .307
without controls and p = .511 with them; under penalized esti-
mation in the reduced specification, OR = 0.65, 95% CI [0.20,
2.16], p = .481. The difference between the two weighted gaps
is 5.79 pp, 95% CI [—3.35, 14.93]. H1 is not supported.

The pooled gender gap in vulnerability across ages 18-55
is +4.16 pp, 95% CI [—0.44, 8.75], p = .076, and does not
reach significance either. The submitted version reported that
women aged 18-35 were more than twice as likely as men of
that age to be vulnerable; that estimate did not survive correct
variance estimation and is withdrawn. Two cautions apply to
this null: the interaction interval is consistent with a substan-
tial difference in either direction, and with 63 events the test
was underpowered from the outset.

H2. Formal savings by gender

‘Women save at a financial institution less often than men, and
this is the study’s single confirmatory finding. It survives
penalized estimation, parameter reduction, weight trimming,
plausible unmeasured clustering, and both extreme assump-
tions about excluded cases; Supplementary Table R5 reports
each specification in full.

H3. Digital account ownership and vulnerability among
women

The comparison rests on small cells: among women aged
36-55 without a digitally enabled account there are 6 vulnera-
bility events in 26 cases, and among women aged 18-35 with-
out one there are 3 in 20. Four estimators were fitted, and the
pattern they produce is instructive.

Under design-based estimation the interaction is significant:
weighted maximum likelihood gives OR = 0.092, 95% CI
[0.015, 0.548], p = .009, and weighted Firth penalized es-
timation, which corrects the small-sample bias that inflates
maximum-likelihood coefficients in sparse data, gives OR =
0.109, 95% CI [0.021, 0.574], p = .009. Penalization therefore
moves the estimate very little. Discarding the survey weights
moves it a great deal: unweighted Firth gives OR = 0.264, p
=.113, and unweighted maximum likelihood OR = 0.241, p =
.100. The divergence between specifications is driven by the
weights rather than by the penalty, and unweighted estimators
do not produce population quantities.

The interaction survives penalization, Holm correction
within the pre-specified family (p = .020), and clustering up to
p =.06 (p =.035). It does not reach conventional significance
on the composite outcome, which combines the source and
difficulty items, uses the full sample, and carries 174 events
among women rather than 6 in the decisive cell: weighted
Firth gives OR = 0.276, 95% CI [0.069, 1.099], p = .068. That
specification addresses the design and the sparsity at once, and
it falls just short.

H3 is therefore reported as supported on the primary out-
come and not supported on the better-powered composite. The
manuscript does not resolve the disagreement, because the
data do not: the primary-outcome result is design-correct but
rests on 6 events, while the composite is better powered but
measures a broader construct. A leave-one-out analysis across
all 411 observations found no single deletion that moves the
unpenalized weighted p above .05 (range .004 to .022), so the
result is not driven by a small number of high-weight respon-
dents. Supplementary Table R7 reports all four estimators
alongside the additional checks.

Income and education

Household income is the dominant gradient in financial vul-
nerability. Estimated as a total effect, tertiary education is
associated with lower vulnerability (OR = 0.532, p = .034
unpenalized; OR = 0.545, 95% CI [0.308, 0.964], p = .037
penalized). Conditioning on income attenuates this to OR =
0.605, 95% CI [0.340, 1.077], p = .088, with about 20% of
the coefficient transmitted through income. Because income
lies on the causal path from education to financial outcomes,
this pattern indicates mediation rather than irrelevance, and
the manuscript does not claim that education fails to protect
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Table 2 Weighted sample characteristics by gender and age group.

Characteristic 18-35 women

18-35 men

36-55 women 36-55 men

Tertiary education

Digitally enabled account
Saved at a financial institution
Financially vulnerable

35.76% (92/192)
86.19% (171/194)
23.18% (49/184)
13.49% (25/184)

24.06% (48/146)
85.54% (128/146)
28.35% (43/142)
6.51% (8/141)

40.39% (129/244)
86.27% (214/245)
30.88% (79/233)
8.08% (18/227)

29.38% (68/177)
88.30% (158/178)
41.99% (70/167)
6.88% (12/166)

Note. Unweighted numerator and denominator in parentheses. The pooled tertiary education gap across ages 18-55 is +13.34 pp, 95% CI [6.36, 20.33], p <

.001 — the largest and most precisely estimated contrast in the study.

Table 3 Gender gap in formal savings across every specification tested.

Specification OR or estimate 95% CI p
Weighted proportions, pooled 18-55 —7.95 pp [—15.29, —0.62] .034
Adjusted weighted ML, full 0.618 [0.425, 0.899] .012
Adjusted weighted Firth, full 0.623 [0.430, 0.904] .013
Adjusted weighted Firth, reduced 0.600 [0.415, 0.867] .0065
Weights trimmed at Sth / 95th percentile 0.605 — .0070
Clustering, p = .06 (im = 10) 0.600 — .028
Manski bound: all 37 excluded coded as savers 0.672 [0.473, 0.954] .026
Manski bound: all 37 excluded coded as non-savers 0.606 [0.422, 0.871] .0067

Note. The pooled estimand is primary. Reporting the 3655 result as evidence of an age pattern would repeat the inference error identified in H1, since the
between-cohort contrast is not significant (p = .424). The estimate is stable between 0.60 and 0.67 across every specification, and the extreme bounds are
decisive: coding all 37 excluded respondents in the direction least favourable to the finding still leaves p = .026.

Table 4 Survey-weighted logistic regression, reduced penalized spec-
ification (n = 714).

Term OR
Income Q3 (middle) vs Q1-2  0.814
Income Q4-5 (high) vs Q1-2  0.214

95% CI P
[0397, 1.669] 574
[0.099,0.462] < .001

Female 2.056 [0.834,5.071] .118
Age 36-55 0.944  [0.369,2.420] .905
Female x Age 36-55 (H1) 0.649  [0.196,2.155] 481
Tertiary education 0.606  [0.342,1.075] .087
Employed 0.643  [0.331,1.249] .192

Note. Firth penalized estimation with linearized (sandwich) standard errors.
The unpenalized full-specification odds ratio for the highest income quintile
against the lowest is 0.084; that figure is inflated by sparse-data bias, and
penalization in the same specification moves it to 0.102. The gradient is sig-
nificant under every estimator tested, but the unpenalized estimate overstates
its magnitude.

against financial vulnerability. Supplementary Table R4 gives
the full decomposition.

Exploratory analyses and sensitivity

The urban—rural stratification was not pre-specified. The Fe-
male x Urban interaction gives OR = 1.16, 95% CI [0.32,
4.21], p = .824; given the sample size this null is uninforma-
tive rather than evidence of absence.

“‘latex ““*

Discussion

What these data establish

Two findings survive scrutiny. Women aged 18-55 hold ter-
tiary qualifications about 13 pp more often than men, and they
save at a financial institution less often, with an adjusted odds
ratio near 0.60 that holds under every challenge tested. House-
hold income is the dominant gradient in financial vulnerabil-
ity, though its magnitude is smaller than the unpenalized es-
timate suggests. Three things are not established: the gender
gap in emergency-fund capacity does not reach significance;
the gender x age interaction is not supported, and the digital-
account X age interaction holds only on the primary outcome;
and the income-adjusted education association is not signifi-
cant, which given the interval and event count indicates insuf-
ficient precision rather than absence.

Educational advantage without financial advantage

The central pattern is a mismatch, and at least three explana-
tions are consistent with the data. The first is occupational: at-
tainment may translate into different sectors and contract types
for women, so equivalent qualifications yield unequal earn-
ings stability. The Findex file records only household income
quintile and a binary employment indicator, so this cannot be
tested here.

The second concerns resources within households. A ran-
domised trial that assigned ATM cards to newly opened

6 | NHSJS Reports

© The National High School Journal of Science 2026



Table 5 Sensitivity of the pre-specified tests to unmeasured clustering and to multiple-comparison correction.

Test p=0 p=.03 p =.06 Holm
H2 savings gap, pooled adjusted (penalized) .0065 .0158 .0284 .0196
H3 digital x age (weighted Firth, primary outcome) .0090 .0204 .0353 .0196
H3 digital x age (composite outcome) .068 105 141 —
H1 gender x age interaction .307 365 411 .307
Vulnerability gap, pooled (secondary) .076 115 153 —

Note. The design effect from clustering is 1+ p(m — 1), assuming an average cluster size of ten. The confirmatory family is the three pre-specified hypotheses,
each evaluated with the estimator appropriate to its data structure; Holm—Bonferroni is applied across those three only, since correcting across every comparison
reported in a paper would be over-correction. H2 and H3 both clear a = .05 across the full clustering band and under correction when H3 is estimated on the
primary outcome; H3 does not clear it on the composite outcome, shown for comparison. Kazakhstan is surveyed face to face using multistage area probability
sampling, so some clustering is certain and the reported standard errors are a lower bound.

Kenyan bank accounts found the resulting increase in ac-
count use concentrated in joint and male-owned accounts,
with household bargaining power mediating the effect;?® and
depositing wages into women’s own accounts has been found
to change labour supply and gender-role attitudes three years
later.?’ Both suggest formal savings may understate what
women accumulate, if resources held in visible institutional
accounts are more easily claimed by others. Findex records
informal saving separately, but the present analysis did not
pre-specify it, and adding it now would be a post-hoc choice.

The third is measurement rather than substance. Both out-
comes are self-reported. The gender gap in financial literacy
has been found to persist in non-numerical contexts and is not
attributable to differences in displayed confidence, but is me-
diated by financial anxiety.>® If an analogous asymmetry af-
fects self-assessed capacity to raise emergency funds, part of
any measured gap would reflect a reporting difference rather
than a resource difference. The direction of such bias is itself
contested; this study cannot determine which applies to the
Findex items.

Income stratification and the comparison with Kenya

That income outweighs education replicates a well-
established pattern rather than discovering one, as docu-
mented in the cross-country evidence above. > Two readings
compete: income may be the operative constraint, or it may
proxy for unmeasured household characteristics such as
wealth stocks and employment stability. Separating them
would require data the Findex individual file does not contain.

The comparison most often drawn is with Kenya. A tempt-
ing inference is that digital financial services must operate
through different mechanisms in Kazakhstan, where they ex-
panded within an established banking system, given evidence
that gains in Kenya were concentrated among female-headed
households.* A weaker claim is sufficient: the same mech-
anism can produce different observed associations when the
counterfactual differs. In much of the Kenyan evidence the
alternative to mobile money was no formal account at all;

here, where 86% hold a digitally enabled account, the alter-
native is usually a different formal account. Two further lines
complicate the picture. Market maturity rather than banking-
system origin may be the operative difference,” and a ran-
domised agent rollout in poor rural northern Uganda found no
increase in mobile money use, savings or remittances at all.>!
The Kenyan results appear less like a general law than one
outcome among several that depend on baseline conditions.

Interpreting the unsupported hypotheses

HI failed, and two explanations compete: either the predicted
age pattern does not exist, or it exists and this sample cannot
detect it. The evidence does not separate these, and with 63
events the study was not equipped to answer the question it
posed. H3 is a different case: it is significant on the primary
outcome under design-based estimation and falls just short on
the better-powered composite, so the direction is consistent
across specifications while the significance is not. A larger
sample is needed to settle it.

Implications

This study establishes a large educational advantage among
women that does not appear in financial outcomes, and a mod-
erate gender gap in formal savings that survives adjustment
and sensitivity analysis. It does not establish a gender gap in
emergency-fund capacity, any age patterning of either gap, or
any causal effect of digital account ownership. Recommenda-
tions follow only from the first two.

The most direct implication is that financial inclusion pol-
icy measured by account ownership has reached its ceiling as
an indicator in this setting. When 86% of adults hold a digi-
tally enabled account and income still predicts resilience by a
factor of roughly five, further gains in access are unlikely to
change outcomes; frameworks tracking usage and buffer ade-
quacy alongside ownership would capture more of what mat-
ters. The savings gap suggests a narrower target: because it
persists after adjustment for income, education, employment
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and age, it is not explained by women in this sample being
poorer or less educated. A further implication is methodolog-
ical. The difference between weighted and unweighted esti-
mation changed which results in this study survive, in both di-
rections; analyses of Findex microdata that report unweighted
proportions are not reporting population quantities.

Limitations

The sample is cross-sectional, so no result supports a causal
claim, and it is small for the questions asked: 718 adults
yielding 63 vulnerability events against eleven parameters is
5.73 events per variable. Vulnerability models are therefore
reported in a reduced, penalized specification, and the unpe-
nalized full-model estimates — including the income odds
ratio — are inflated by sparse-data bias. The public release
omits cluster identifiers, so every standard error here is a lower
bound, and only the adjusted savings gap and, on the pri-
mary outcome, the digital-account x age interaction clear con-
ventional significance across the full sensitivity band. Sev-
enty respondents excluded for don’t know or refusal are un-
likely to be missing at random, since uncertainty about raising
emergency funds plausibly correlates with precarity; exclu-
sion probably understates vulnerability. Extreme bounds are
reported for the savings finding, which survives both, while
equivalent bounds for the vulnerability estimates cross con-
ventional significance. Under Holm correction across the
three pre-specified hypotheses, the adjusted savings gap and
the primary-outcome digital-account x age interaction remain
below o = .05; the gender x age interaction does not.

On interpretation: financial vulnerability is measured by a
single item, and resilience is multidimensional — the item
captures neither buffer duration, nor the cost of raising funds,
nor wealth, financial literacy, institutional trust or household
composition. Institutional trust is among the more consequen-
tial omissions, since the cross-country evidence shows trust
and inclusion moving together at the individual level while
being inversely related across countries. The age boundary at
35 is defensible but not uniquely correct, and the upper bound
at 55 excludes adults near pension age. The digital-account
analysis was restricted to women because the hypothesis con-
cerned women’s life stages, so the study cannot say whether
the pattern examined is specific to women or a general age ef-
fect. Income enters as a household-level quintile and lies on
the causal path from education, so the income-adjusted edu-
cation coefficient is a direct effect and not a test of whether
education matters. Finally, the literature search ran through
English-language indexes, which cover Russian- and Kazakh-
language journals unevenly.

Conclusion

Kazakhstan has closed the access gap in financial services and,
for the outcomes examined here, has not closed the resilience
gap. Women aged 18 to 55 hold tertiary qualifications about
13 pp more often than men, yet they are no less likely to re-
port being unable to raise emergency funds and they save at
a financial institution less often, with an adjusted odds ratio
near 0.60 that persists after controlling for income, education,
employment and age. What predicts financial vulnerability in
this population is household income, by a wide margin.

Of the three hypotheses stated in the submitted version, one
was not supported and one was supported only conditionally.
The gender gap in vulnerability does not differ detectably be-
tween the two age cohorts; this null is not evidence of ab-
sence, since with 63 vulnerability events the study was under-
powered for interaction inference and the confidence interval
remains consistent with a substantial difference. The asso-
ciation between digital account ownership and vulnerability
among women does differ by age on the primary outcome,
but the result does not carry over to a better-powered compos-
ite measure and rests on a stratum of 26 women. Reporting
these accurately rather than as originally claimed is the main
way this revision differs from the version submitted, and the
reason is that the original conclusions rested on comparing a
significant subgroup result with a non-significant one — an
inference a direct interaction test does not sustain.

Two directions follow. Establishing why women’s educa-
tional advantage does not appear in financial outcomes re-
quires data pairing individual earnings with information on
allocation within households; no such dataset currently exists
for Kazakhstan, and building one would be more valuable than
further analysis of existing cross-sections. Separately, the age-
moderation questions posed here remain open rather than an-
swered, and testing them would require either a substantially
larger sample or pooling across the Central Asian countries
that share Kazakhstan’s combination of high access and post-
Soviet institutional history.

The wider point concerns measurement. An account-
ownership rate of 86% describes a country that has solved a
problem financial inclusion policy was designed to solve. It
says nothing about whether the people holding those accounts
could withstand an unexpected expense next month, and in
this sample a large fraction could not. Access was the right
thing to measure when it was scarce; where it is abundant,
continuing to measure it mistakes an instrument for an out-
come.
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