Section 7.2: Normal Areas with pnorm Statypus Academy

Finding Probability from a Given Quantity

Standardized intelligence quotient (IQ) tests are scaled so that the general population follows a Norm(100, 15)

distribution. A score of 70 or below is a clinical benchmark used alongside adaptive assessments to diag-
nose an “intellectual disability.”

1. Draw a rough bell curve representing this population, label the axis values at the mean and two stan-
dard deviations out, and shade the region representing the probability that a randomly chosen individual
scores 70 or lower.

Reflection: Area as a Probability

Before executing any R code, we need to establish the connection between the geometry of your
graph and the population. Quickly reviewing Section 6.5.2 in the textbook may help you here.

2. Write a full sentence explaining the relationship between the shaded area under
the density curve from Step 1 and the probability of someone having a certain IQ
score.

3. Now, translate your shaded region into formal mathematical notation:

Formal Notation: P(X < )

My Rough Estimate from the Plot: %
. J

4. Textbook Dive: Open your textbook and find the “New R Functions Used” reference block at the
beginning of Chapter 7. Review the structural syntax for pnorm(). Pay close attention to how R defaults
the logical argument lower.tail if you leave it blank.

Coding Corner: The Lower Tail

5. Open RStudio and calculate the precise proportion of the population expected to score 70 or
lower by running a line or code very similar to that found in Example 7.2 of your textbook.

Code:

Precise Value:
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Chapter 7

Section 7.2: Normal Areas with pnorm Statypus Academy

Bill the Statypus says: Bill the Statypus says: Now look at the other side of the boundary line.
How can we use the continuous probability axioms to determine the proportion of individuals who
are not classified under this criterion without rewriting a brand-new calculation from scratch?

6. Write out the notation and evaluate the simple arithmetic that uses your answer from Step 4 to find
the probability of a random person scoring strictly greater than 70 using your result from Step 5.

Formula: P(X > 70)=1— =

Coding Corner: Verifying with Lower Tail Complements

7. Verify your manual complement computation by forcing R to evaluate the upper region directly
via changing the logical lower.tail argument to FALSE:

Code:

Result:

Reflection: Make it Make Sense

Write out full sentences that put the answers in the two Coding Corner boxes in a way that would
make sense to a student who hasn’t taken a statistics course.

a4 )
Bill the Statypus says: Remember, a statistical result means absolutely nothing if you don’t
know what it means!
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