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Statistical Question and Estimated Model
This analysis examines whether four economic variables—economic growth, unemployment, political
climate, and inflation—are associated with variation in bond interest rates. The supplied results come
from a multiple linear regression, which estimates the conditional association between the dependent
variable and each predictor while holding the other included predictors constant. The fitted model is:

Ŷ = −4.022 + 0.8791X₁ + 0.4653X₂ − 0.2932X₃ + 0.4917X₄

where Ŷ is the predicted bond interest rate, X₁ represents economic growth, X₂ the unemployment
rate, X₃ the political climate measure, and X₄ the inflation rate. The equation should be interpreted as
an empirical model for the supplied dataset, not as a universal law governing bond yields. A
regression coefficient describes the expected change in the dependent variable associated with a
one-unit change in one predictor when the remaining included predictors are held constant.

Variable Estimated
coefficient

Reported t-
statistic

Statistical interpretation

Intercept −4.022 — Predicted bond rate when all four
predictors equal zero; practical meaning
may be limited if that combination is
outside the observed data.

Economic growth 0.8791 13.936 Positive and statistically significant in the
supplied model.

Unemployment rate 0.4653 6.602 Positive and statistically significant in the
supplied model.
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Political climate −0.2932 −1.468 Negative estimate, but not statistically
significant at the conventional 5% level;
reported p ≈ 0.147.

Inflation rate 0.4917 3.678 Positive and statistically significant;
reported p < 0.001.

The economic growth coefficient of 0.8791 means that a one-unit increase in the growth variable is
associated with an estimated 0.8791-unit increase in the bond interest rate when unemployment,
political climate, and inflation remain fixed. If both variables are expressed in percentage points, the
coefficient would correspond to approximately 0.879 percentage points. Because the original dataset
description does not fully define the measurement units in the article, interpretation should retain the
more general “one-unit” language unless those units are confirmed.

The unemployment coefficient is 0.4653. Its positive sign may initially appear counterintuitive
because weak labor markets are often associated with monetary easing and lower interest rates.
Multiple regression coefficients, however, are conditional. The positive estimate represents the
relationship between unemployment and bond rates after holding the other variables constant in this
particular sample. The sign could reflect the historical period studied, fiscal conditions, inflation
dynamics, risk premiums, correlation among predictors, or variables omitted from the model. A
surprising coefficient is therefore a reason to investigate the specification rather than discard the
result automatically.

The political climate coefficient is −0.2932. Its substantive meaning depends on how the political
index is coded. If larger values represent greater political stability, the negative sign could be
consistent with lower borrowing costs under more stable conditions; if larger values represent greater
political risk, the interpretation would reverse. More importantly, the reported t-statistic of
approximately −1.468 and p-value of about 0.147 mean that the sample does not provide sufficient
evidence to reject the null hypothesis that the population coefficient equals zero at α = 0.05. The
appropriate conclusion is not that political conditions never influence bond rates, but that this
particular model does not isolate a statistically significant linear association after controlling for the
other included predictors.

Inflation has an estimated coefficient of 0.4917. Holding the other predictors constant, a one-unit
increase in the inflation variable is associated with an estimated 0.4917-unit increase in bond interest
rates. A positive relationship is economically plausible because holders of nominal bonds may
demand greater yield when expected inflation reduces future purchasing power. The model uses the
supplied inflation measure, however, and bond yields are forward-looking. Expected future inflation
may be more relevant to pricing than contemporaneous realized inflation.
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Model Fit Is Strong, but High R-Squared Is Not
Validation
The reported R-squared is approximately 0.9713, which means that about 97.13 percent of the
variation in bond interest rates within the sample is accounted for by the fitted linear relationship with
the four predictors. The adjusted R-squared is approximately 0.9695, so the explanatory proportion
remains very high after adjusting for the number of predictors. The overall F-statistic is approximately
546.2 with a very small significance probability, leading to rejection of the joint null hypothesis that all
four slope coefficients equal zero.

These are strong in-sample statistics, but they do not prove the model is correctly specified. A high R-
squared does not establish causality, stable forecasting performance, correct standard errors, or
absence of omitted variables. This warning is particularly important in macroeconomic data because
variables can trend together over time and generate extremely high fit even when the underlying
relationship is unstable. The overall F-test also answers a narrower question than is sometimes
assumed: it shows that the included predictors have joint explanatory power relative to an intercept-
only model. It does not imply that every predictor is individually significant, as the political-climate
coefficient demonstrates.

Individual confidence intervals and p-values should be interpreted alongside the coefficient estimates.
The supplied standard-error information indicates that the intervals for economic growth,
unemployment, and inflation would lie above zero at the conventional 95 percent level, while the
interval for political climate would cross zero. Confidence intervals are more informative than a simple
“significant/not significant” label because they show both direction and uncertainty.

The magnitude of coefficients should also not be ranked directly unless the predictors use comparable
scales. An unstandardized coefficient of 0.8791 is numerically larger than 0.4917, but this does not
prove that economic growth is “more important” than inflation. One unit may represent a very
different practical movement in each variable. Standardized coefficients, realistic scenario changes,
partial R-squared, or changes in predictive performance would be more appropriate if relative
importance is the research objective.

Diagnostics Determine Whether the Reported
Inference Can Be Trusted
A multiple-regression result should not end with the coefficient table. Ordinary least squares relies on
assumptions about functional form, errors, and the relationship between predictors and unobserved
influences. The model’s exceptionally high R-squared makes diagnostic analysis especially important
if the observations are ordered over time.
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Multicollinearity. Growth, unemployment, and inflation are macroeconomic variables that can move
together. Multicollinearity does not automatically bias ordinary least-squares coefficients, but it can
inflate standard errors and make individual coefficients sensitive to relatively small changes in
specification. Variance inflation factors should therefore be examined. The positive unemployment
coefficient is one reason to check whether overlapping information among predictors is affecting
estimates.

Heteroskedasticity. If the variance of the residuals changes across levels of fitted bond rates or
economic conditions, conventional standard errors may be unreliable even if the coefficient estimates
remain unbiased under exogeneity. Residual-versus-fitted plots and formal procedures such as
Breusch-Pagan or White tests can help identify the problem. Heteroskedasticity-robust standard
errors are commonly used when constant variance is doubtful.

Autocorrelation. If the observations are a time series, residuals may be serially correlated. Interest
rates, inflation, unemployment, and growth all display persistence. Positive autocorrelation can make
conventional t- and F-tests appear more precise than they really are. Residual autocorrelation
functions, the Durbin-Watson statistic, or more suitable time-series tests should be considered
depending on the data structure. Heteroskedasticity-and-autocorrelation-consistent standard errors or
an explicitly dynamic model may be necessary.

Stationarity and spurious regression. Macroeconomic time series can contain stochastic trends. Two
unrelated trending variables can generate a high R-squared and apparently significant coefficients.
Analysts should therefore inspect plots and test for unit roots where appropriate. If nonstationary
variables share a stable long-run relationship, cointegration methods may be more appropriate;
otherwise differencing or alternative transformations may be needed.

Functional form. The fitted equation assumes that each predictor has a linear additive relationship
with bond rates. The association between inflation and yields may differ when inflation moves from 2
to 3 percent compared with a movement from 15 to 16 percent. Political instability may matter only
after a threshold. Theory-driven nonlinear terms, interactions, or alternative specifications may
therefore be appropriate if diagnostic plots show systematic curvature.

Influential observations. Financial crises, wars, abrupt policy shifts, or unusual inflation episodes can
exert disproportionate influence on a regression. Residual plots, leverage measures, and influence
statistics such as Cook’s distance can identify observations that strongly affect the estimates. Such
observations should not be deleted automatically; they may represent economically important
regimes that require explicit modeling.

The Largest Limitation Is Causal Interpretation
The fitted model estimates conditional associations. It does not establish that changing economic
growth by one unit would cause bond interest rates to increase by exactly 0.8791 units. Bond yields
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and macroeconomic conditions are jointly determined. Central-bank policy affects growth,
unemployment, and inflation while also influencing market interest rates. Bond yields themselves
influence borrowing, investment, and economic activity. This simultaneity creates a potential
endogeneity problem.

Omitted variables are equally important. Bond yields may depend on expected future short-term
rates, bond maturity, sovereign or corporate credit risk, liquidity, fiscal deficits, exchange rates, global
interest rates, central-bank credibility, market risk appetite, and inflation expectations. If an omitted
factor is correlated with one of the included variables, the estimated coefficient may absorb part of
that omitted relationship. Adding every available variable is not a solution because indiscriminate
expansion can create overfitting and further multicollinearity. Variable choice should follow economic
theory and the purpose of the analysis.

The political climate measure requires special documentation. The source, range, direction,
frequency, and construction of the index should be reported. A one-unit change cannot be interpreted
meaningfully if readers do not know whether the scale runs from instability to stability, whether it is
categorical or continuous, or how frequently it changes. Measurement error can weaken the apparent
association even if political conditions influence borrowing costs in reality.

Prediction also requires more than substituting numbers into the fitted equation. A point prediction
should be accompanied by uncertainty, and predictions should remain within or near the range of the
original data. Extrapolating to an economy with inflation, unemployment, or political conditions far
outside the estimation sample can produce misleading results. Out-of-sample validation—such as
holding out later observations or using rolling-origin evaluation for time series—would show whether
the 97 percent in-sample fit translates into useful forecasting performance.

Statistical significance should finally be separated from economic significance. The inflation
coefficient is statistically different from zero in the reported model, but decision-makers also need to
know whether realistic changes in inflation produce economically meaningful changes in bond rates.
The same applies to growth and unemployment. Scenario analysis using realistic movements in each
predictor can translate coefficients into outcomes that investors or policymakers can interpret.

Overall Interpretation
The supplied regression provides a strong descriptive fit. Economic growth, unemployment, and
inflation have positive and statistically significant coefficients in the fitted model, while political
climate has a negative but statistically insignificant coefficient. The model explains about 97.1
percent of the sample variation in bond interest rates, and the overall F-test strongly rejects the
hypothesis that all slope coefficients are zero.

Those results should be reported as conditional associations rather than causal effects. Before the
model is used for explanation or forecasting, the analysis should document the sample period and
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variable units, define the political-climate index, inspect residuals, assess multicollinearity,
heteroskedasticity, autocorrelation, and stationarity, test the stability of the specification, and
evaluate out-of-sample performance. A statistically impressive regression becomes a defensible
economic model only when its assumptions, measurement, and predictive behavior are examined as
carefully as its p-values.
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