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Proportions vs. Probabilities

Bill the Statypus says: We’ve spent weeks summarizing descriptive parameters of historical data.
Now, we cross the bridge into the future. Probability allows us to transition from explaining what
data is to estimating what data will be!

1. Technical Grounding: Two Sides of the Same Coin

Open your browser to r.statypus.org and navigate to Section 6.1: Proportion or Probability?.
Locate the prominent Big Idea callout block to help you resolve this conceptual paradigm change.

Reflection: Textbook Dive: The Big Idea in Section 6.1

1. According to the Section 6.1 Big Idea block, what is a Proportion used to evaluate? Focus
strictly on how it interfaces with a sample or historical dataset.

2. Contrast that explicitly with a Probability. What role does it play when we shift our focus
to an experiment or future trial?

3. Based on the textbook summary, why are these two terms sometimes described as being
opposite sides of the exact same coin?

Sally the Statypus says: This is why I love statistics! It allows us to use information we have,
proportions, to make predictions about future events, probabilities!

Bill the Statypus says: Someone had their tea this morning!
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2. Operational Mechanics: Settle the Terminology

Before diving into arithmetic, extract the formal axioms from the text to establish the game boundaries.

Reflection: Textbook Dive: Definition 6.1 & 6.2

1. Write out the textbook’s formal definition of a Probability Experiment:

2. Explain the subtle but foundational difference between an Outcome and an Event as clar-
ified by the author’s note on card suits:

3. Building the Numeric Bridge

In the real world, data arrives with messy qualitative labels. We cannot compute a mathematical popu-
lation average for a “Latte” or a “Muffin.” To run statistics, we must build a function that transforms
text into real numbers.

ÿ Seneca the Statypus: The Random Variable Architecture

Read Definition 6.3 under Section 6.2: Random Variables. A Random Variable (X) is a

mathematical rule that assigns a to every outcome in a sample space (S).

Locate Example 6.4 (The Caffeine Statypus) in your text. Extract the baseline customer prob-
ability distribution to construct your manual processing block below.

Customer Order Outcome
(s)

X(s) (Syrup Pumps) P (X = x)

Drip Coffee 0.40

Vanilla Latte 3

Caramel Macchiato 0.20

Herbal Tea 0
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Statypus Insight: Mathematical Axiom Check

Prove mathematically that the distribution above complies completely with the final item listed in
the Rules of Probability (Definition 6.2). Show the verification line below:

4. Long-Run Realities: Expected Value

Sally the Statypus says: When we calculate the Population Mean (µX) of a discrete random
variable, we are evaluating its Expected Value, also written as E[X]. It tells us what the running
average will settle down to over the long haul.

Extract the algebraic formula for the Population Mean from Definition 6.5:

µX =

Reflection: Friction Block: Calculating the Shop Average

Using your formula and the coffee shop distribution values from Page 2, manually calculate the
expected number of syrup pumps used per customer. Show your fully expanded summation
steps explicitly.

Interpretation Check: If your calculation yields a decimal value, explain how a manager can
realistically utilize this number for inventory tracking even though a single customer can never
order a fraction of a pump.
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5. Mapping a New Variable

Tackle the Now It’s Your Turn! block at the conclusion of Section 6.2. The manager introduces a
completely distinct random variable, Y , to track the number of espresso shots ordered.

Reflection: Friction Block: Combined Mappings

The textbook maps the operational parameters as: Y (Drip Coffee) = 0, Y (Vanilla Latte) = 2,
Y (Herbal Tea) = 0, and Y (Caramel Macchiato) = 2.

1. Map out the combined probabilities to finalize the distribution table for Y :

yi Combined Sample Space Outcomes P (Y = yi)

0 Drip Coffee or Herbal Tea

2

2. Manually execute the summation steps to determine µY , the expected number of espresso
shots sold per customer:

Bill the Statypus says: Should we just tell them that there are so many other variables associated
to a Vanilla Latte? I mean, there is the amount of caffeine or the calories. This discrete concept is
really restricting!

Sally the Statypus says: Bill.. calm down. You are right, but we learn to count before we learn
fractions or decimals. However, these students seem quite smart. Can you think of other variables
that may need to be measured rather than counted for a Vanilla Latte? Write your answers below.

Page 4 of 4


