[bookmark: _eybf7jg6f3ax]Data Science Day: "Halloween Economics"
[bookmark: _5z8gw1ohzv69]High School (Grades 9-12) | October Activity
[bookmark: _igqv8r4juj57]Overview
Students analyze real economic data related to Halloween spending, consumer behavior, and entertainment industry trends using professional statistical methods and data science tools to understand market dynamics.
[bookmark: _ixg0bc19ihg7]Learning Objectives
· Analyze large datasets using spreadsheet software and statistical tools
· Calculate and interpret mean, median, mode, standard deviation, and correlation
· Identify trends and patterns in consumer spending data
· Apply economic concepts (supply/demand, inflation, consumer confidence)
· Create professional data visualizations and presentations
· Evaluate data quality and methodology
[bookmark: _6h5bjs56xmby]Materials Needed
· Computers/tablets with spreadsheet software (Excel, Google Sheets)
· Access to public datasets (links provided below)
· Calculators
· "Halloween Economics" analysis guide (provided below)
· Presentation software (PowerPoint, Google Slides, Canva)
· Optional: Statistical software (R, Python, or online tools)
[bookmark: _njbz1jbdjcsu]Time Required
60-90 minutes (can extend to multi-day project, if you’d like!)

[bookmark: _u8ftef8ur26g]Project Overview: The Economic Analysis Challenge
You are economic analysts hired by a retail investment firm. Your clients are deciding whether to invest in Halloween-related businesses and need data-driven insights about:
· Market size and growth trends
· Consumer spending patterns
· Category performance (costumes, candy, decorations)
· Regional variations
· Economic indicators affecting Halloween spending
· Future market predictions
Your analysis will directly influence million-dollar investment decisions.

[bookmark: _wjcsspkhmxjz]Part 1: Data Acquisition & Exploration (15-20 minutes)
[bookmark: _4n588dllnf4s]Primary Data Sources
National Retail Federation (NRF) Halloween Data:
· Annual Halloween spending surveys (2015-2024)
· Category breakdowns (costumes, candy, decorations, cards)
· Consumer participation rates
· Demographic spending patterns
Additional Sources:
· U.S. Census Bureau retail sales data
· Box Office Mojo (horror movie revenues)
· Google Trends (search interest data)
· Candy Industry Association sales figures
· Bureau of Labor Statistics (CPI data for inflation adjustment)
[bookmark: _tvz5d0u7p36p]Initial Exploration Questions
Download and examine the dataset, then answer:
1. What time period does the data cover?
2. What variables are included?
3. Are there any missing data points?
4. What is the sample size/methodology?
5. Are spending amounts in current or constant dollars?
6. How are categories defined?
[bookmark: _mb7j0s1eap2v]Data Cleaning Checklist
· Remove or note missing values
· Check for outliers or errors
· Ensure consistent units (dollars, percentages)
· Adjust for inflation if comparing across years
· Verify data types (numerical vs. categorical)

[bookmark: _vd9f677y4ay]Part 2: Statistical Analysis (25-30 minutes)
[bookmark: _23yontlyi57l]Descriptive Statistics
Calculate for total Halloween spending (2015-2024):
	Statistic
	Value
	Interpretation

	Mean (Average)
	
	Typical spending level

	Median
	
	Middle value (less affected by outliers)

	Mode
	
	Most common spending amount

	Range
	
	Spread between min and max

	Standard Deviation
	
	Variability in spending

	Variance
	
	Squared deviation from mean


[bookmark: _ip4vqaw5czh2]Trend Analysis
Year-over-Year Growth:
Growth Rate = ((Current Year - Previous Year) / Previous Year) × 100
Calculate:
· Average annual growth rate (2015-2024)
· Compound Annual Growth Rate (CAGR)
· Year with highest/lowest growth
· Identify any declining years (and research why)
[bookmark: _67uqs32r5fsw]
[bookmark: _91zzkh1sdmsc]Category Analysis
Compare spending across categories:
	Category
	2024 Spending
	% of Total
	5-Year Trend

	Costumes
	
	
	

	Candy
	
	
	

	Decorations
	
	
	

	Greeting Cards
	
	
	


Analysis Questions:
· Which category dominates spending?
· Which is growing fastest?
· Which is most stable/volatile?
[bookmark: _remhifk00s61]Correlation Analysis
Test relationships between variables:
· Halloween spending vs. Consumer Confidence Index
· Halloween spending vs. GDP growth
· Costume spending vs. box office horror movie revenues
· Candy spending vs. sugar prices
Calculate correlation coefficient (r):
· r = +0.7 to +1.0: Strong positive correlation
· r = -0.7 to -1.0: Strong negative correlation
· r = -0.3 to +0.3: Weak or no correlation

[bookmark: _q0gyfvvpcw16]
[bookmark: _cex5mbuax1h1]
[bookmark: _mjy9hw4u0fnq]
[bookmark: _bfv4g5sa6unl]Student Analysis Workbook
[bookmark: _5ex62zmd199o]Halloween Economics Analysis Report
Student Name: _________________ Date: _________________
[bookmark: _ebez4kyjt8ij]Executive Summary
Complete this section last - write 3-5 sentences summarizing your key findings

[bookmark: _gsjmmqpvam3k]Section 1: Market Overview
[bookmark: _lqynsae92146]Total Market Size Analysis
Current Year (2024) Halloween Spending:
· Total spending: $_____________ billion
· Per-person average: $_____________
· Number of participants: _____________ million
· Participation rate: _____________% of U.S. adults
Historical Comparison:
	Year
	Total Spending
	Per-Person
	Growth Rate

	2024
	
	
	

	2023
	
	
	

	2022
	
	
	

	2021
	
	
	

	2020
	
	
	

	2019
	
	
	

	2018
	
	
	


Descriptive Statistics (2015-2024):
· Mean annual spending: $_____________
· Median: $_____________
· Standard deviation: $_____________
· Range: $_____________ to $_____________

[bookmark: _cwngbjk2wnur]Section 2: Category Deep Dive
[bookmark: _n3zkymxep4th]Spending by Category (2024)
Costumes:
· Total: $_____________ billion
· Percentage of total: _____________%
· Average per consumer: $_____________
· Top demographic: _____________
Candy:
· Total: $_____________ billion
· Percentage of total: _____________%
· Average per consumer: $_____________
· Trend vs. previous year: _____________
Decorations:
· Total: $_____________ billion
· Percentage of total: _____________%
· Average per consumer: $_____________
· Growth rate (5-year): _____________%
Greeting Cards:
· Total: $_____________ billion
· Percentage of total: _____________%
· Average per consumer: $_____________
[bookmark: _n0cqqc6vl8ln]
[bookmark: _6osywbqf7b2n]
[bookmark: _vv8r4mz4qvrx]Category Trends Graph







Key Observations:
1. 
2. 
3. 

[bookmark: _5cgdcwkbsz5w]Section 3: Economic Factors Analysis
[bookmark: _8o8w8v9jqt8q]Inflation Adjustment
Nominal vs. Real Spending:
	Year
	Nominal $
	CPI
	Real $ (2024 dollars)

	2024
	
	100.0
	

	2023
	
	
	

	2022
	
	
	

	2021
	
	
	

	2020
	
	
	


Analysis: When adjusted for inflation, is Halloween spending actually growing or declining?

[bookmark: _lrtgera67efj]External Economic Indicators
Research and analyze correlation with:
Consumer Confidence Index:
· Current CCI: _____________
· Correlation with Halloween spending: r = _____________
· Interpretation: _________________________________________________
Unemployment Rate:
· Current rate: _____________%
· During spending peaks/valleys: _____________
· Impact on spending: _________________________________________________
Gas Prices:
· Average during Halloween season: $_____________
· Correlation with trick-or-treating participation: _____________

[bookmark: _ms7rrz33qfkz]Section 4: Demographic Analysis
[bookmark: _ouauusy7ysy6]Spending by Age Group
	Age Group
	Average Spending
	Participation Rate
	Total Market Share

	18-24
	
	
	

	25-34
	
	
	

	35-44
	
	
	

	45-54
	
	
	

	55-64
	
	
	

	65+
	
	
	


Key Insights:
· Highest spending demographic: _____________
· Fastest growing demographic: _____________
· Marketing opportunity: _________________________________________________
[bookmark: _gulcjnew6mha]Regional Variations
Research and compare Halloween spending by U.S. region:
	Region
	Per-Capita Spending
	Participation Rate

	Northeast
	
	

	South
	
	

	Midwest
	
	

	West
	
	


Why might regional differences exist?

[bookmark: _xc1847xle6ur]Section 5: Industry-Specific Analysis
[bookmark: _wtgw2juic8m7]Entertainment Industry Connection
Horror Movie Box Office (October releases):
	Year
	Top Horror Film
	Box Office
	Halloween Spending
	Correlation?

	2024
	
	
	
	

	2023
	
	
	
	

	2022
	
	
	
	


Analysis: Do successful horror movies boost Halloween spending?

[bookmark: _4oee8z9xsfl4]Retail Strategy Analysis
Peak Shopping Periods:
· When do consumers start Halloween shopping? _____________
· Peak purchasing week: _____________
· Last-minute shoppers: _____________%
Channel Preferences:
· Online spending: _____________%
· Physical stores: _____________%
· Trend over time: _________________________________________________

[bookmark: _i3az1owgttp1]Section 6: Predictive Analysis
[bookmark: _9z4hay35sckb]2025 Spending Forecast
Based on your analysis, predict 2025 Halloween spending:
Method 1: Linear Trend
· Using average growth rate: $_____________
· Confidence level: _____________
Method 2: Economic Indicators
· Considering consumer confidence: $_____________
· Considering economic forecast: $_____________
Final Prediction: We predict 2025 total Halloween spending will be: $_____________
Justification:

[bookmark: _jovpm89xje9v]Section 7: Investment Recommendations
[bookmark: _j5b7xxahimlc]Portfolio Strategy
Based on your analysis, recommend investment allocation:
HIGH INVESTMENT Priority:
1. 
· Rationale: _________________________________________________
MODERATE INVESTMENT: 2. _________________________________________________
· Rationale: _________________________________________________
LOW INVESTMENT or AVOID: 3. _________________________________________________
· Rationale: _________________________________________________
[bookmark: _h2ij7l4v4nx8]Risk Assessment
Market Risks:
· Economic recession impact: _____________
· Consumer trend shifts: _____________
· Competition intensity: _____________
Opportunities:
· Emerging categories: _____________
· Underserved demographics: _____________
· Innovation potential: _____________

[bookmark: _92lnzs9iqep8]Data Visualization Requirements
[bookmark: _ycaseftr5yke]Required Graphs (Create 4-6 of the following):
1. Total Spending Trend Line
· X-axis: Years (2015-2024)
· Y-axis: Billions of dollars
· Include trendline with R² value
2. Category Breakdown Pie Chart
· Show 2024 spending by category
· Include percentages
3. Multi-Line Graph
· Compare all four categories over time
· Use different colors for each category
4. Bar Chart: Regional Comparison
· Show per-capita spending by region
· Sort from highest to lowest
5. Scatter Plot: Economic Correlation
· Halloween spending vs. consumer confidence
· Include correlation coefficient
6. Stacked Area Chart
· Show total spending growth with category contributions

[bookmark: _tsfeu386ich0]Advanced Statistical Analysis
[bookmark: _3er60xptjrv4]Regression Analysis
Simple Linear Regression: Predict Halloween spending based on year:
Y = mx + b
Where: Y = spending, x = year
· Slope (m): _____________
· Y-intercept (b): _____________
· R² value: _____________
· P-value: _____________
Interpretation: For each year, spending increases by approximately $_____________
[bookmark: _47h8ybwiqdos]Multiple Regression
Predict spending using multiple variables:
· Consumer Confidence Index
· Unemployment rate
· Previous year spending
Model equation:

Which variable has the strongest effect?
[bookmark: _bc4ioi6tkbbq]Time Series Analysis
Identify patterns:
· Trend: _____________ (increasing/decreasing/stable)
· Seasonality: _____________ (within-year patterns)
· Cyclical: _____________ (multi-year cycles)
· Irregular: _____________ (random fluctuations)

[bookmark: _69saf6b3ugde]Data Quality & Methodology Critique
[bookmark: _eq2xeq5a20jv]Evaluate Your Data Sources
Sample Size & Methodology:
· How was data collected? _____________
· Sample size: _____________
· Is it representative? _____________
Potential Biases:
1. 
2. 
Limitations:
1. 
2. 
How could data collection be improved?

[bookmark: _vl6y7gcfi7sh]Professional Presentation Guidelines
[bookmark: _wwtl9e51rqh6]Structure Your Presentation:
Slide 1: Title & Executive Summary
· Project title
· Your name/team
· Key takeaway in one sentence
Slides 2-3: Market Overview
· Total market size and growth
· Major trends identified
Slides 4-5: Category Analysis
· Which categories drive spending
· Growth leaders and laggards
Slides 6-7: Economic Factors
· External influences on spending
· Correlation analysis results
Slide 8: Demographics
· Who spends the most
· Emerging consumer segments
Slides 9-10: Predictions & Recommendations
· 2025 forecast with confidence interval
· Investment strategy recommendations
Slide 11: Methodology & Limitations
· Data sources used
· Analysis limitations
Slide 12: Q&A

[bookmark: _g0m0wkavoy9j]
[bookmark: _fc17ty6a28ns]
[bookmark: _b3a4e1ksvjvw]
[bookmark: _bw8v96cp4xwu]
[bookmark: _xjqp80brdywm]Assessment Rubric
[bookmark: _1adu6xz67l6c]Data Analysis (35%)
· Advanced (32-35): Sophisticated statistical analysis; multiple methods used; insightful interpretations
· Proficient (28-31): Solid analysis with appropriate statistics; correct calculations
· Developing (21-27): Basic analysis with some errors; limited statistical depth
· Beginning (0-20): Significant errors; minimal analysis
[bookmark: _9u9iibmvvugq]Economic Understanding (25%)
· Advanced (23-25): Demonstrates deep understanding of economic principles; makes intelligent connections
· Proficient (20-22): Shows good understanding; makes some economic connections
· Developing (15-19): Basic economic understanding; limited application
· Beginning (0-14): Poor economic understanding; little connection to concepts
[bookmark: _5i1bbh5qt8a3]Data Visualization (20%)
· Advanced (18-20): Professional-quality visualizations; appropriate types; clear and compelling
· Proficient (16-17): Clear, accurate visualizations with proper labels
· Developing (12-15): Visualizations present but may lack clarity or appropriateness
· Beginning (0-11): Poor or missing visualizations
[bookmark: _eotum9yj5v96]Critical Thinking (15%)
· Advanced (14-15): Insightful conclusions; considers multiple perspectives; identifies limitations
· Proficient (12-13): Logical conclusions with some depth of analysis
· Developing (9-11): Basic conclusions; limited critical evaluation
· Beginning (0-8): Superficial or illogical conclusions
[bookmark: _be3loyer0ss3]Communication (5%)
· Advanced (5): Professional, clear, persuasive presentation of findings
· Proficient (4): Clear communication with minor issues
· Developing (3): Adequate communication with some clarity problems
· Beginning (0-2): Unclear or unprofessional communication

[bookmark: _l8zbaun4dph]Extensions & Advanced Options
[bookmark: _7cbom1d32nl1]Advanced Statistical Methods:
· ARIMA modeling for time series forecasting
· Monte Carlo simulation for uncertainty analysis
· Cluster analysis for consumer segmentation
· Sentiment analysis of Halloween social media trends
[bookmark: _ksqnr1sad8ru]Research Papers:
· Write formal economic research paper
· Submit to high school economics journals
· Present at student research conferences
[bookmark: _b7duaudwsfrl]Real-World Application:
· Contact local Halloween businesses for guest speaker
· Analyze local retail sales data
· Create marketing plan for local business
· Develop business proposal for Halloween startup

[bookmark: _xouvi73nlvmv]Real-World Career Connections
[bookmark: _eyub7aj52isr]Financial Analyst
Analyze market trends and company performance to guide investment decisions. Starting salary: $60,000-$85,000.
[bookmark: _rye1lquik3bf]Economic Consultant
Advise businesses and governments on economic trends and policy. Average salary: $70,000-$120,000.
[bookmark: _d2ovllx7eszg]Data Scientist
Use statistical analysis and machine learning to solve complex business problems. Average salary: $95,000-$140,000.
[bookmark: _tt8q1efz340s]Market Research Analyst
Study consumer behavior and market conditions. Average salary: $55,000-$85,000.
[bookmark: _cvas0crhvird]Business Intelligence Analyst
Transform data into actionable business insights. Average salary: $65,000-$95,000.

[bookmark: _2o25vgpwo6cq]Teacher Implementation Guide
[bookmark: _ubl5k5arc9rx]Before Class:
· Verify data source links are accessible
· Download datasets for offline access
· Test spreadsheet software functionality
· Prepare example analysis
· Review statistical concepts students may need
[bookmark: _9xj7j4w6f0jk]Differentiation Strategies:
For Advanced Students:
· Require multiple regression analysis
· Add programming component (Python/R)
· Include international market comparison
· Present to real business professionals
For Struggling Students:
· Provide partially completed analysis templates
· Pair with stronger analytical students
· Focus on descriptive statistics only
· Allow extra time for calculations
[bookmark: _53osn01ct91q]Technology Alternatives:
· Google Sheets (free, cloud-based)
· Excel (if available)
· LibreOffice Calc (free alternative)
· Online graphing calculators
· Statistical websites (StatCrunch, etc.)

[bookmark: _olba8ayb98ub]Data Sources & Resources
[bookmark: _lah3sa1c3ghj]Primary Sources:
· National Retail Federation: nrf.com/research/halloween-data
· U.S. Census Bureau: census.gov/retail/index.html
· Bureau of Labor Statistics: bls.gov/cpi
· Federal Reserve Economic Data (FRED): fred.stlouisfed.org
[bookmark: _raokill4k811]How to Access Data:
1. Visit NRF website and search "Halloween spending"
2. Look for annual survey results (usually released September)
3. Download historical data files if available
4. Check for methodology documentation
[bookmark: _noec14v3bwk1]Backup Plan:
If current data unavailable, teacher can provide:
· Historical dataset (2015-2023)
· Simulated 2024 data based on trends
· Simplified dataset for time constraints

[bookmark: _fktg5aybgeaz]Cross-Curricular Connections
[bookmark: _ihogqfj5mb3d]Economics:
· Supply and demand
· Consumer behavior theory
· Market analysis
· Inflation and real vs. nominal values
[bookmark: _8co79dhmd9vw]Mathematics:
· Statistics and probability
· Linear regression
· Correlation and causation
· Data visualization
[bookmark: _1hnq0dim9zf6]Business:
· Market research
· Investment analysis
· Retail strategy
· Consumer trends
[bookmark: _b1u8aum9ln7]Social Studies:
· Cultural celebrations
· Regional differences
· Historical context of Halloween

[bookmark: _1dqb6i8bseql]Follow-Up Activities
Same Week:
· Debate: "Is Halloween too commercialized?"
· Compare with other holiday spending
· Research Halloween traditions worldwide
Long-term Projects:
· Track actual 2025 spending to test predictions
· Analyze other seasonal markets (Christmas, Valentine's)
· Create stock market simulation with Halloween retailers
· Develop entrepreneurial Halloween business plan
College Preparation:
· Use as portfolio piece for economics programs
· Develop into research paper for college applications
· Practice for AP Statistics or Economics exams

