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Abstract

When Switzerland replaced CHF 4 billion in earmarked conditional transfers with
unconditional block grants on January 1, 2008, did population flows respond? I
exploit continuous variation in treatment intensity across 26 cantons—defined by the
Ressourcenindex, which mechanically determines transfer amounts—to estimate the
reform’s effect on inter-cantonal migration. Resource-weak cantons gained 3.06 net
migrants per 1,000 population per unit of NFA intensity after 2008 (p = 0.001),
driven entirely by increased in-migration. However, event-study evidence reveals that
convergence was already underway, accelerating after the 2004 referendum approval
(β̂ = 2.94, p < 0.001 for 2005–2007 versus 2001–2004). With canton-specific linear
trends, the post-2008 estimate falls to 2.53 but remains significant. The pattern suggests
an anticipation-driven migration response to the reform process, rather than a discrete
shift at implementation.
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1. Introduction

Governments redistribute roughly $2 trillion annually through intergovernmental transfers in
OECD countries, and a perennial question in public finance is whether the strings attached to
these transfers actually matter (Oates, 1999). The flypaper effect—the finding that lump-sum
grants increase government spending more than equivalent private income—is one of the
most robust anomalies in the field (Hines and Thaler, 1995). Yet nearly all evidence comes
from settings where grants are conditional, earmarked for specific functions. What happens
when the earmarks are removed?

Switzerland’s 2008 Neuer Finanzausgleich (NFA) reform provides a rare natural experiment.
On January 1, 2008, the entire system of earmarked federal-cantonal cost sharing was replaced
with unconditional block grants based on a transparent, formula-driven Ressourcenindex.
The reform redistributed CHF 3.5–4 billion annually from resource-strong to resource-weak
cantons without specifying how the money should be spent. If removing conditionality frees
recipient cantons to improve public services or cut taxes in ways that attract residents, the
Tiebout sorting equilibrium should shift (Tiebout, 1956)—and we should observe increased
migration toward recipient cantons.

This paper tests that prediction using a panel of all 26 Swiss cantons from 2001 to 2024. I
construct a continuous treatment intensity measure from the initial Ressourcenindex (higher
values for resource-weak cantons that receive larger per-capita transfers) and estimate its
interaction with a post-2008 indicator in a two-way fixed effects framework. The approach
exploits meaningful variation: the Ressourcenindex ranges from 63.6 (Jura) to 246.7 (Zug),
generating transfer intensities that differ by an order of magnitude across cantons.

The baseline estimate shows that resource-weak cantons gained 3.06 net migrants per
1,000 population per unit of NFA intensity after 2008 (standard error 0.84, p = 0.001).
Decomposing this, the effect operates entirely through increased in-migration (β̂ = 2.51,
p = 0.035) rather than reduced out-migration (β̂ = −0.55, p = 0.400). The reform is also
associated with faster population growth (β̂ = 0.22 percentage points, p = 0.046). Results
are robust to excluding outlier cantons (leave-one-out range: 2.76–5.02) and to randomization
inference (p = 0.012).

However, event-study evidence complicates causal attribution. Pre-period coefficients
are jointly significant, revealing that migration patterns were already converging before
2008. Placebo tests at 2004 and 2006 produce coefficients of comparable or larger magnitude
than the main specification. This pre-existing convergence trend could reflect anticipation
effects—the NFA was approved by referendum in November 2004—or secular forces unrelated
to the reform. When I add canton-specific linear trends to absorb the pre-existing trajectory,
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the post-NFA effect falls to 2.53 but remains statistically significant (p = 0.005).
The paper contributes to two literatures. First, it provides rare evidence on the con-

ditionality question in fiscal federalism: does it matter whether grants are earmarked or
unconditional? The existing literature relies heavily on cross-sectional comparisons of grant
types (Knight, 2002; Gordon, 2009), leaving the causal effect of removing conditionality
largely untested. The NFA reform provides within-country, before-and-after variation in
conditionality holding total transfer volumes roughly constant.

Second, the paper speaks to the Tiebout hypothesis in its continental European form.
While the canonical evidence on fiscal sorting comes from the United States (Epple and Sieg,
1999), Switzerland’s high residential mobility across cantons and significant cantonal autonomy
over taxation and public services make it a natural Tiebout laboratory (Schmidheiny, 2006;
Brülhart and Parchet, 2014). The finding that migration patterns were already converging
before the reform—and that NFA at most modestly reinforced this trajectory—suggests that
the underlying forces shaping residential location choices may be less sensitive to fiscal policy
design than the Tiebout model predicts.

The honest interpretation of these results is nuanced. The migration convergence began
around the 2004 referendum approval and continued through the 2008 implementation,
suggesting the NFA reform process—rather than the implementation date alone—gradually
shifted the spatial equilibrium. The total migration response, combining anticipation and post-
implementation effects, is economically meaningful but cannot be cleanly attributed to any
single policy date. This paper’s contribution is therefore less about the conditionality question
(which requires expenditure data I do not observe) and more about the Tiebout response to
fiscal equalization: population flows do respond to anticipated changes in intergovernmental
transfers, but the response is gradual and modest.

2. Institutional Background

The pre-NFA system. Before 2008, Switzerland operated a complex system of earmarked
federal-cantonal cost sharing established in 1959. Federal transfers to cantons were tied to
specific expenditure categories—roads, social insurance, education—and matched cantonal
spending proportionally. Resource-weak cantons received higher matching rates, but the
system created incentive distortions: cantons had reason to overspend in subsidized categories
and underspend elsewhere (Dafflon and Vaillancourt, 2003).

The 2008 NFA reform. The Neuer Finanzausgleich (New Fiscal Equalization, Federal Act
SR 613.2) was approved by referendum on November 28, 2004, with 64.4% of voters in favor,
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and took effect on January 1, 2008. It replaced the earmarked system with three components:
(1) Ressourcenausgleich (resource equalization)—horizontal and vertical transfers based on a
standardized cantonal tax potential index, the Ressourcenindex; (2) Lastenausgleich (burden
sharing)—compensation for geographic and demographic cost disadvantages; and (3) strict
separation of cantonal and federal tasks. Total annual redistribution: CHF 3.5–4 billion.

The Ressourcenindex. The key variable for identification is the Ressourcenindex, com-
puted annually by the Federal Finance Administration (EFV). It measures each canton’s
standardized tax potential relative to the Swiss average (set at 100). Cantons with an index
below 100 are “resource-weak” and receive equalization transfers proportional to the shortfall.
Cantons above 100 are “resource-strong” and contribute to the equalization fund. In 2008,
the index ranged from 63.6 (Jura, the weakest) to 246.7 (Zug, the strongest), with 18 cantons
classified as recipients, 6 as payers, and 2 near zero.

The reform was simultaneous for all cantons: there is no staggered adoption. But the
intensity of treatment varies continuously with the Ressourcenindex, providing the identifying
variation. A canton like Valais (index 70.9) experienced a much larger shift from earmarked
to unconditional transfers than Aargau (index 93.9), even though both transitioned on the
same date.

3. Data

The analysis uses a balanced panel of 26 Swiss cantons over 2001–2024, constructed from two
sources.

Migration and population. Inter-cantonal migration flows and permanent resident pop-
ulation counts come from the Swiss Federal Statistical Office (BFS) PXWeb API, table
px-x-0102020000_101 (demographic balance by canton). For each canton-year, I observe
in-migration from other cantons, out-migration to other cantons, and population on January 1.
Net migration rates are computed as (M in

ct − M out
ct )/Popct × 1,000.

Treatment intensity. The NFA treatment variable is constructed from the 2008 Ressourcenin-
dex published in the EFV Wirksamkeitsbericht (Effectiveness Report):

NFA Intensityc = (100 − Ressourcenindexc,2008)/100.

This time-invariant measure is positive for recipient cantons (larger values for weaker cantons)
and negative for contributor cantons. Using the initial 2008 index avoids endogeneity concerns
from time-varying transfers.

4



3.1 Summary Statistics

Table 1: Summary Statistics

Variable N Mean SD Min Max

Net migration rate (per 1000) 624 -0.33 3.34 -12.52 8.74
In-migration rate (per 1000) 624 20.22 7.41 5.21 40.25
Out-migration rate (per 1000) 624 20.55 7.51 4.54 40.69
Population (thousands) 624 308 323 15 1606
Population growth (%) 598 0.8 0.56 -1.57 2.41
NFA intensity (100 - RI)/100 624 0.03 0.362 -1.467 0.364

Notes: Panel of 26 Swiss cantons, 2001–2024 (624 canton-year observations).
Migration rates are inter-cantonal flows per 1,000 population (January
1 stock). NFA intensity is (100 − Ressourcenindex2008)/100, where the
Ressourcenindex measures standardized cantonal tax potential relative to the
national average. Positive values indicate resource-weak cantons that receive
equalization transfers; negative values indicate resource-strong cantons that
contribute. Source: Swiss Federal Statistical Office (BFS) PXWeb API and
Federal Finance Administration (EFV) Wirksamkeitsbericht.

The panel comprises 624 canton-year observations. The average net migration rate is −0.33
per 1,000, reflecting slight average out-migration from smaller cantons. NFA intensity ranges
from −1.47 (Zug, the largest contributor) to 0.36 (Jura, the largest recipient). Pre-NFA,
recipient cantons (RI < 95) had a mean net migration rate of −0.85 per 1,000, compared to
−0.30 for payer cantons—a gap that narrowed substantially after 2008.

4. Empirical Strategy

4.1 Identification

I estimate the effect of NFA fiscal equalization on migration using a continuous treatment
intensity difference-in-differences design:

Yct = αc + αt + β · (NFA Intensityc × Postt) + εct (1)

where Yct is the net migration rate in canton c and year t, αc and αt are canton and year fixed
effects, NFA Intensityc is the time-invariant treatment measure, and Postt = I[t ≥ 2008].
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The coefficient β measures the differential change in migration rates after 2008 for cantons
with higher NFA intensity.

The identifying assumption is that, absent the NFA reform, migration trends would not
have systematically differed across cantons with different Ressourcenindex values. I test this
assumption with an event-study specification:

Yct = αc + αt +
∑

k ̸=−1
βk · (NFA Intensityc × I[t − 2008 = k]) + εct (2)

normalizing to k = −1 (2007). The pre-period coefficients {βk}k<−1 test for differential
pre-trends.

4.2 Inference

With 26 canton clusters, standard cluster-robust inference may be unreliable (Cameron et al.,
2008). I supplement cluster-robust standard errors with two alternatives: (1) the wild cluster
bootstrap with Rademacher weights and 9,999 iterations (Roodman et al., 2019); and (2)
randomization inference, permuting NFA intensity across cantons 1,000 times to construct
the sharp null distribution.

4.3 Threats to Validity

Three concerns merit discussion. First, anticipation: the NFA was approved by referendum
in November 2004, and cantons may have adjusted before the January 2008 implementation.
This would bias the event study by shifting effects into the pre-period—exactly the pattern
observed. Second, with 26 cantons and a common treatment date, statistical power is
limited. The continuous treatment intensity helps, but the design remains vulnerable to a few
influential cantons. Third, the Ressourcenindex correlates with other cantonal characteristics
(population, geography, language region) that may independently affect migration trends.
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5. Results

5.1 Main Results

Table 2: Effect of NFA Equalization on Inter-cantonal Migration and Population Growth

(1) (2) (3) (4)
Net Migration In-Migration Out-Migration Pop. Growth

Rate Rate Rate (%)

NFA Intensity × Post 3.060*** 2.512** -0.548 0.215**
(0.843) (1.126) (0.640) (0.102)

Canton FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 624 624 624 598
Cantons 26 26 26 26

Notes: Standard errors clustered at the canton level in parentheses. * p < 0.10, ** p <

0.05, *** p < 0.01. The treatment variable is NFA Intensity × Post, where NFA Intensity
= (100−Ressourcenindex2008)/100 (time-invariant) and Post = 1[year ≥ 2008]. Columns (1)–(3)
report inter-cantonal migration rates per 1,000 population. Column (4) reports annual population
growth in percent. A positive coefficient indicates that cantons with higher equalization receipts
experienced larger increases in the outcome after 2008.

Table 2 presents the main results. Column (1) shows that a one-unit increase in NFA intensity
is associated with 3.06 additional net migrants per 1,000 population after 2008 (p = 0.001). To
put this in perspective, moving from the median payer canton (Zurich, intensity = −0.16) to
the median recipient (Luzern, intensity = 0.17) implies a differential increase of approximately
1.0 net migrants per 1,000—a meaningful shift given the average rate of −0.33.

The decomposition in Columns (2)–(3) reveals that the effect operates through increased
in-migration to resource-weak cantons (β̂ = 2.51, p = 0.035) rather than through reduced
out-migration (β̂ = −0.55, p = 0.400). Column (4) shows a corresponding, though modest,
increase in population growth (0.22 percentage points per unit of intensity, p = 0.046).

The wild cluster bootstrap yields a marginally significant p-value of 0.057 for net migration,
reflecting the limited number of clusters. Randomization inference, which does not rely on
asymptotic approximations, provides stronger evidence (p = 0.012), confirming that the
observed correlation between NFA intensity and post-2008 migration changes is unlikely to
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arise from random assignment of treatment intensity.
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5.2 Event Study

Table 3: Event Study: NFA Intensity and Net Migration Rate

Event Time Coefficient SE 95% CI

t = −1 (ref.) — — —
t = −7 -4.821*** (1.768) [-8.286, -1.357]
t = −6 -4.404*** (0.705) [-5.785, -3.023]
t = −5 -3.428*** (0.829) [-5.052, -1.804]
t = −4 -4.879*** (0.811) [-6.468, -3.290]
t = −3 -2.861*** (0.779) [-4.387, -1.334]
t = −2 -1.459** (0.604) [-2.643, -0.276]
t = +0 1.982 (1.835) [-1.615, 5.578]
t = +1 3.661*** (1.203) [1.303, 6.020]
t = +2 0.066 (1.140) [-2.168, 2.300]
t = +3 -0.124 (0.975) [-2.035, 1.786]
t = +4 -1.044 (1.232) [-3.459, 1.371]
t = +5 -0.405 (1.197) [-2.752, 1.942]
t = +6 -2.493 (1.559) [-5.549, 0.562]
t = +7 -3.318*** (1.003) [-5.284, -1.353]
t = +8 -1.380 (1.118) [-3.571, 0.811]
t = +9 -2.100** (1.010) [-4.080, -0.121]
t = +10 -1.510 (1.017) [-3.504, 0.484]
t = +11 0.719 (1.282) [-1.793, 3.232]
t = +12 -0.243 (1.021) [-2.244, 1.757]
t = +13 2.371 (1.687) [-0.936, 5.677]
t = +14 1.198 (1.157) [-1.070, 3.466]
t = +15 1.655* (0.893) [-0.096, 3.406]
t = +16 -0.086 (1.211) [-2.460, 2.288]

Notes: Coefficients from estimating Yct = αc + αt +∑
k βk(NFA Intensityc × 1[t = k]) + εct, where the outcome

is the net inter-cantonal migration rate per 1,000 popula-
tion. The omitted category is t = −1 (2007). Standard
errors clustered at the canton level. * p < 0.10, ** p < 0.05,
*** p < 0.01.
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Table 3 reports the event-study coefficients. Two patterns are evident. First, post-2008
effects are positive in the first two years (β̂0 = 1.98, β̂1 = 3.66, the latter significant at the
1% level), consistent with a short-lived migration response. Second—and more importantly—
pre-period coefficients are significantly negative, indicating that the migration convergence
trend predated the reform. At t = −7 (2001), the coefficient is −4.82 (p = 0.011), declining
toward zero by t = −2 (−1.46, p = 0.023). A Wald test rejects joint nullity of pre-period
effects (p < 0.001).

This pattern has two possible interpretations. The anticipation interpretation notes that
the NFA was approved by referendum in November 2004, and the convergence accelerated
precisely in 2005–2007. Testing this directly, I find that comparing the post-referendum
period (2005–2007) to the pre-referendum period (2001–2004) using only pre-NFA data yields
a coefficient of 2.94 (p < 0.001), suggesting the migration response tracked the reform’s
political timeline. The alternative interpretation is that the convergence reflects unrelated
secular trends correlated with the Ressourcenindex—urbanization dynamics, language-region
sorting, or other cantonal policies. While the data cannot definitively distinguish these, the
temporal alignment with the 2004 referendum favors the anticipation channel.
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5.3 Robustness

Table 4: Robustness Checks

Coef. SE p WCB p N

Panel A: Main specification and alternatives
Baseline (continuous intensity) 3.060*** (0.843) 0.001 0.057 624
Binary treatment (recipient vs. payer) 2.903*** (0.654) 0.000 — 576
Excluding near-zero cantons 3.049*** (0.823) 0.001 — 576
Excluding Zug 5.018*** (1.509) 0.003 — 600
Canton-specific trends 2.527*** (0.849) 0.006 — 624

Panel B: Inference
Randomization inference (p-value) 0.012 1,000 perms

Panel C: Placebo tests (pre-NFA data only)
Placebo cutoff: 2003 2.087* (1.030) 0.054 — 182
Placebo cutoff: 2004 1.918* (0.950) 0.054 — 182
Placebo cutoff: 2005 (post-ref.) 2.943*** (0.521) 0.000 — 182
Placebo cutoff: 2006 3.349*** (0.574) 0.000 — 182

Notes: Outcome is net inter-cantonal migration rate per 1,000 population. Panel A reports
coefficient estimates under alternative specifications. The baseline uses continuous NFA intensity
× Post with canton and year fixed effects. The binary specification classifies cantons as recipients
(Ressourcenindex < 95) or payers (Ressourcenindex > 105), excluding 2 near-zero cantons.
WCB p = wild cluster bootstrap p-value (Rademacher weights, 9,999 iterations). Panel C
uses only pre-NFA observations (2001–2007) with placebo treatment cutoffs. The 2005 cutoff
tests whether convergence accelerated after the November 2004 referendum approval. Standard
errors clustered at the canton level. * p < 0.10, ** p < 0.05, *** p < 0.01.

Table 4 presents a battery of robustness checks. Panel A shows that the main result is
stable across specifications. Excluding the two near-zero cantons (Basel-Landschaft and
Vaud) barely changes the coefficient (3.05 versus 3.06). Excluding Zug, whose extreme
Ressourcenindex of 246.7 creates a potential outlier, increases the estimate to 5.02. Adding
canton-specific linear trends—the most demanding specification—reduces the coefficient to
2.53 but it remains significant at the 1% level. Leave-one-out analysis shows a range of 2.76
to 5.02, with no single canton driving the result.

Panel C reports placebo tests using only pre-NFA data (2001–2007). A placebo cutoff
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at 2006 produces a significant coefficient of 3.35—larger than the main estimate. The 2004
placebo yields 1.92 (p = 0.054). These results confirm the pre-trend concern: the migration
convergence was already detectable in the pre-reform period.

The most conservative interpretation therefore relies on the canton-specific trends specifi-
cation, which absorbs the linear component of the pre-existing convergence. The surviving
effect of 2.53 per 1,000 per unit of intensity represents the post-2008 deviation from the
pre-existing linear trajectory—evidence of either a reform effect or a nonlinearity in the
underlying convergence process.

6. Discussion

The results present a cautionary tale about identifying causal effects from nationwide fiscal
reforms. The NFA reform, despite its sharp implementation date and transparent treatment
formula, does not generate the cleanly interpretable step change that standard difference-in-
differences designs require. Pre-existing convergence in migration patterns—whether driven
by anticipation, secular urbanization trends, or other forces—substantially complicates causal
attribution.

The migration convergence pattern—accelerating after the 2004 referendum and continuing
through implementation—is consistent with forward-looking Tiebout sorting. If residents
anticipated improved fiscal conditions in recipient cantons, early movers would capture the
gains of relocating before the reform took full effect. Schmidheiny (2006) documented strong
income sorting across Swiss municipalities in response to tax differentials; my finding that
inter-cantonal migration also responds to anticipated equalization transfers extends this
evidence to the intergovernmental transfer margin.

The limited evidence for a discrete post-2008 break (beyond the pre-existing trend) also
speaks to Knight’s (2002) finding that federal grants crowd out state spending. If cantonal
behavior under the old earmarked system was already aligned with federal spending priorities,
removing earmarks would not trigger discrete changes in service provision or taxation—and
hence no abrupt migration response at implementation. However, I cannot directly test this
mechanism without cantonal expenditure data decomposed by function, which is the most
important limitation of this analysis.

Two additional caveats apply. First, the 26-canton panel provides limited statistical power.
The wild cluster bootstrap p-value of 0.057 for the main specification reflects this constraint.
Second, the pre-trend pattern could partially reflect secular forces—urbanization pressures
on rural resource-weak cantons, or labor market convergence—rather than anticipation of the
NFA. The temporal alignment with the 2004 referendum is suggestive but not conclusive.
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7. Conclusion

Switzerland’s 2008 fiscal equalization reform was associated with a gradual migration conver-
gence toward resource-weak cantons, but this convergence began with the 2004 referendum
approval rather than the implementation date. The total effect is economically meaningful—
recipients gained roughly 2.5–3 net migrants per 1,000 per unit of treatment intensity—but the
causal mechanism cannot be isolated without complementary evidence on cantonal spending
and taxation. The broader principle is that Tiebout sorting responds to the process of fiscal
reform, not just the implementation date, and that researchers studying common-shock
reforms should look for anticipation effects that may absorb much of the treatment into the
pre-period.
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A. Data Appendix

Migration data. Inter-cantonal migration flows are from the BFS PXWeb demographic
balance table (px-x-0102020000_101). In-migration and out-migration counts are recorded
as flows between January 1 of consecutive years. Rates are computed as flows divided by
January 1 population stock, multiplied by 1,000.

NFA treatment construction. The Ressourcenindex for 2008 is taken from the EFV
Wirksamkeitsbericht des Finanzausgleichs (2008–2011 evaluation report), a public government
document. The transformation (100 − RI2008)/100 maps the index to a treatment intensity
scale where positive values indicate net recipients and the magnitude is proportional to the
gap from the national average.

Canton classification. Of the 26 cantons, 18 have a 2008 Ressourcenindex below 95
(classified as recipients), 6 have an index above 105 (classified as payers: Schwyz, Zürich,
Nidwalden, Genève, Basel-Stadt, and Zug), and 2 are near zero (Basel-Landschaft at 99.3,
Vaud at 99.8).

B. Robustness Appendix

Leave-one-out analysis. Dropping each of the 26 cantons in turn, the main coefficient
ranges from 2.76 (dropping Uri) to 5.02 (dropping Zug). The Zug sensitivity reflects its
extreme Ressourcenindex (246.7), which is 1.7 times larger than the next highest canton
(Basel-Stadt at 143.5). Results are not driven by any single canton.

Randomization inference. I construct the sharp null distribution by randomly permuting
NFA intensity values across cantons 1,000 times and re-estimating the main specification.
The observed coefficient of 3.06 exceeds 98.8% of the permutation distribution (RI p = 0.012),
confirming that the association is unlikely to arise from random assignment of treatment
intensity.
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C. Standardized Effect Sizes

Table 5: Standardized Effect Sizes for Main Outcomes

Outcome β̂ SD(X) SD(Y ) SDE SE(SDE) Classification

Net migration rate 3.060 0.362 3.340 0.3320 0.0914 Large positive
In-migration rate 2.512 0.362 7.410 0.1228 0.0551 Moderate positive
Out-migration rate -0.548 0.362 7.508 -0.0265 0.0309 Small negative
Population growth 0.215 0.362 0.563 0.1386 0.0659 Moderate positive

Notes: Country: Switzerland. Research question: Whether Switzerland’s 2008 Neuer
Finanzausgleich (NFA) reform, which replaced earmarked conditional federal transfers with
unconditional block grants, altered inter-cantonal migration patterns among the 26 Swiss cantons.
Policy mechanism: The NFA abolished the 1959 system of earmarked federal-cantonal cost shar-
ing and replaced it with formula-based unconditional resource equalization (Ressourcenausgleich)
and burden-sharing (Lastenausgleich), redistributing CHF 3.5–4 billion annually from resource-
strong to resource-weak cantons based on standardized tax potential. Outcome definition:
Net inter-cantonal migration rate per 1,000 permanent resident population (January 1 stock),
computed as in-migrants minus out-migrants from other cantons, from the BFS demographic
balance database. Treatment: Continuous; NFA intensity = (100 − RI2008)/100, measuring
the proportional deviation of cantonal tax potential from the national average. Data: BFS
PXWeb demographic balance API, 2001–2024, canton-year panel, 624 observations across 26
cantons. Method: Two-way fixed effects (canton + year) with continuous treatment intensity
interacted with a post-2008 indicator; standard errors clustered at the canton level; wild cluster
bootstrap and randomization inference for robustness. Sample: All 26 Swiss cantons, 2001–2024
(7 pre-reform years, 17 post-reform years). SDE = β̂×SD(X)/SD(Y ) where SD(X) and SD(Y ) are
unconditional standard deviations. Classification refers to magnitude, not statistical significance:
Large (|SDE| > 0.15), Moderate (0.05–0.15), Small (0.005–0.05), Null (< 0.005).
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