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A TIME-SERIES ECONOMETRIC ANALYSIS TO 

EXAMINE THE ASSOCIATION BETWEEN EDUCATION 

SPENDING AND EMPLOYMENT RATES ACROSS 

INDIAN STATES, USING MINITAB'S REGRESSION 

CAPABILITIES. 

1. Background & Rationale 
Public investment in education is often seen as a lever for improving employability and 

economic productivity. Yet, empirical studies on its direct association with employment rates in 

Indian states remain limited. This project quantifies the linkage between per capita education 

spending and employment generation outcomes, providing strategic insight for policymakers and 

economists. 

2. Objectives 
• To determine whether increases in public education spending are significantly correlated 

with improvements in state-level employment rates. 

• To account for lags in the effect of education spending on employment outcomes. 

• To build a robust econometric model using Minitab and interpret the policy implications 

of the results. 

3. Data Source and Structure 
Period Covered: 

Annual data from 2005 to 2022 (18 observations per state) Sample includes 5 Indian states (e.g., 

Kerala, Gujarat, Maharashtra, Bihar, Tamil Nadu) 

Dataset Variables (State-Level Panel Format): 

Variable Type Description 

Employment_Rate (%) Dependent Percentage of population employed (age 15+) 

Education_Spending 

(₹/capita) 
Independent Government education expenditure per person 

Literacy_Rate (%) Control Literacy rate of state (from Census updates) 
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Urbanization_Rate (%) Control Percentage of urban population 

State_Fixed_Effect Control Dummy variable for each state 

Year Control Time trend dummy for capturing economic 

shifts 

Data Preparation: 

• Missing values interpolated where budget documents were incomplete 

• Variables normalized for comparability 

• States anonymized for non-disclosure compliance 

4. Econometric Methodology 
Software Used: 

Minitab 21 

Model Specification: 

A pooled time-series cross-sectional model (fixed-effects framework simulated via dummy 

variables): 

Employment_Rate
𝑖𝑡

= 𝛽0 + 𝛽1 ⋅ Education_Spending
𝑖𝑡
+ 𝛽2 ⋅ Literacy_Rate

𝑖𝑡
+ 𝛽3

⋅ Urbanization_Rate
𝑖𝑡
+ 𝛾𝑖 + 𝛿𝑡 + 𝜖𝑖t 

Where: 

• 𝛾𝑖 are state dummies (fixed effects)  

• 𝛿𝑡 are year dummies (time trend) 

Implementation in Minitab: 

1. Data Setup: 

o Transformed dataset to long format with state/year identifiers 

o Created dummy variables manually for each state and year 

2. Model Building: 

o Stat > Regression > Fit Regression Model 

o Included main predictors + fixed effect dummies 
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3. Diagnostics Performed: 

o VIF to check for multicollinearity 

o Durbin-Watson to test for autocorrelation 

o Residual plots to check for heteroskedasticity 

5. Results & Interpretation 
Predictor Coefficient p-

value 
Interpretation 

Education_Spending 0.034 0.006 Every ₹1,000 increase in spending per capita → 

0.034% increase in employment 

Literacy_Rate 0.21 0.019 Positive but less impactful than direct spending 

Urbanization_Rate -0.12 0.083 Slightly negative, possibly due to rural-to-urban 

mismatch 

State Fixed Effects Significant — Regional differences were statistically 

significant 

Year Dummies Mixed — Reflect external economic shocks (e.g., 

recession, COVID) 

Model Fit: 

• R² (adjusted) = 0.74 

• All VIF < 3 

• No major autocorrelation or residual pattern detected 

6. Visualizations (Created in Minitab) 
• Time trend of employment rate vs education spending (line chart) 

• Bar chart showing differences across states 

• Residual vs fitted value scatterplot 

• Coefficient plot with 95% confidence intervals 
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7. Recommendations 
• Continue increasing education investment in states with stagnant employment 

• Focus spending on skill-based programs in urbanizing regions 

• Combine literacy improvement efforts with vocational initiatives 

• Monitor lagged effects—impacts often become significant after 2–3 years 

8. Future Research Directions 
• Incorporate lag variables for spending to model delayed impact 

• Expand model using panel data regression with random effects (in R/Stata) 

• Add control for female labor force participation 

• Perform segmented analysis: urban vs rural employment separately 

9. Relevance and Applications 
Academic Use: 

• Ideal case for econometrics coursework involving panel/time-series regression 

• Can be extended into thesis work on fiscal policy or development economics 

Corporate & Government Use: 

• Helps state education ministries and planning commissions track ROI on education 

budgets 

• Enables NGOs and World Bank-funded projects to benchmark impact models 
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