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- Does the location of your brewery influence the quality* of your beer?

If we assume that craft brews are largely purchased locally, do the demographics of the
local population influence how people rate the local beers (and how much they like
them)?

* We used user review scores (out of 5) from BeerAdvocate website database as a proxy for perceived beer quality

Key Questions

What variables have the most statistical impact on a beer’s score?
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Data

Data 1: Beer Score Data per Zip Code (Source: www.beeradvocate.com)

Zip Code Score* PopulationABVStyle

Zip Code

Data 2: Zip Code Demographics Data (Source: National Census Bureau)
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Assumption

1) These craft breweries have mostly local distribution and
sales

2) Therefore, the majority of people consuming these beers
and writing the reviews are local to the area where the beer is
produced

3) Therefore, there is some relevance to demographic data of
where the beer is produced to the score that the beer receives



- Determine beer and brewery attributes that meaningfully impact the score

- Speculate the score of new beer depending on the location of brewery
and other attributes using the regression equation

- Interpret regression results using our existing knowledge of beer
and beer lovers

Objectives



- High ABV beers get rated higher due to alcohol making everything taste good

- Definite pattern between geographical data of breweries and scores of the
beer produced

- Unclear link between demographics data vs. perceived beer quality

Predictions

vs



Step 1
Cleaning the data

1. Removed attributes with incomplete
data

2. Removed the attributes that were
represented in other attributes

ex. Male + Female = Total
population(Removed)

1. Combined some attributes into one
variable

ex. Consolidated the age data into 1
attribute (Over 21)

a. Threshold : 0.9

b. Removed the attribute with
values larger than 0.9

Ran regression analyses
based on the correlation
numbers

Step 3
Regression Analysis

Step 2
Correlation Matrix

Interpretation

Steps



Step 1: Cleaning the Data
3,800 Rated Beers 400 Census Attributes

1. Python scrape of Beer Advocate -
”States top 100 “ --50 Lists

2. Produced 96 Beer styles---all
eliminated as data point from this
study (another day)

3. ABV kept as major data point

4. Zip Codes from brewery matched

1. 40,000 rows of census data
matched to breweries

2. 400 Census Attributes, reduced
to ~50

3. Eliminated much of the economic
data because it was very
repetitive

OVERLOAD



② 0.90 as the threshold

① All the 24 variables except style (non-numerical)

③ Removed the attributes with
values larger than 0.90

Removed
・Total Population
・Male
・Under 18
・21 years and over
・Total white
・Never married
・Now married, not
separated
・Separated
・Divorce Now
married, not separated
・Separated
・Divorced

Step 2: Full Correlation Matrix



Biggest correlation is 0.768

Step 2: Reduced Correlation Matrix



Step 3: Regression Analysis - Results in Excel



Ran best subsets with selected 14 vars
Highlighted row shows the best model

● Highest R-Sq (adj) of 25.2
● Mallows CP of 9.3 closest to number

of predictors + constant (10)

Therefore, best model includes:
● ABV
● Elevation
● Female
● Hispanic or Latino
● Unemployment rate
● Per capita income
● Region - NE
● Region - South
● Region - MW

Stepwise regression (alpha = 0.15), forward
selection (alpha to enter = 0.25) and
backward elimination (alpha to remove =0.1)
all yield the same set of predictors

Step 3: Regression Analysis - Results in
Minitab



P values are low, therefore we can reject the
null hypothesis

ANOVA

Source DF    Adj SS    Adj MS   F-Value  P-Value

Regression 9     56.383    6.2647    126.64 0.000

ABV 1     31.816   31.8164    643.17  0.000

Elevation 1 2.123    2.1227 42.91 0.000

Female 1 0.929    0.9287 18.77 0.000

Hispanic or Latino 1 2.007    2.0074 40.58 0.000

Unemployment Rate 1 0.279    0.2787 5.63 0.018

Per capita income ($) 1 1.325    1.3253 26.79 0.000

Region - NE 1 0.308    0.3081 6.23 0.013

Region - South 1 2.474    2.4739 50.01 0.000

Region - MW 1 0.367    0.3675 7.43 0.006

Error 3351   165.768    0.0495

Lack-of-Fit 2636  154.396   0.0586 3.68 0.000

Pure Error 715   11.373   0.0159

Total 3360  222.151

Model Summary

S R-sq    R-sq(adj)  R-sq(pred)

0.222415     25.38%   25.18%     24.92%

Step 3: Regression Analysis - Results in
Minitab



Coefficients

Term Coef SE Coef T-Value P-Value VIF

Constant 3.6033 0.0273 131.91 0.000

ABV 4.152 0.164 25.36 0.000 1.04

Elevation -0.000024 0.000004 -6.55 0.000 1.70

Female -0.000003 0.000001 -4.33 0.000 2.07

Hispanic or Latino 0.000004 0.000001 6.37 0.000 2.07

Unemployment Rate 0.255 0.107 2.37 0.018 1.52

Per capita income ($) 0.000003 0.000001 5.18 0.000 1.65

Region - NE 0.0360 0.0144 2.50 0.013 2.59

Region - South -0.0941 0.0133 -7.07 0.000 2.59

Region - MW 0.0363 0.0133 2.73 0.006 2.22

Regression Equation

Score = 3.6033 + 4.152 ABV - 0.000024 Elevation - 0.000003 Female + 0.000004 Hispanic or Latino + 0.255 Unemployment

Rate + 0.000003 Per capita income ($) + 0.0360 Region - NE - 0.0941 Region - South + 0.0363 Region - MW

VIF values close to 1 tell us
there is very little
multicollinearity present in this
analysis

Step 3: Regression Analysis - Results in
Minitab





Interpretation

Observations Effect Potential Explanation

Higher ABV usually leads to higher
score

+1% ABV = +0.04 score Drunk tasters are more generous

Higher unemployment rate leads to
higher score

+1% rate = +0.0025 score People looking for work are more
appreciative, or….
Breweries built on cheap property

Beers from the Northeast and
Midwest breweries show higher
scores

~ 0.04 boost in scores Breweries in NE and MW just
better

Southern beers show lower scores ~ 0.09 penalty in scores Beers from the South are just not
good



National Beer League Half-Time Report
Proud States Well-behaved Critical Condition

****according to our broken data set, if you live in Alaska or Arizona, you are without beer altogether
We recommend moving somewhere else.


