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EXTRAPOLATION

• Extrapolation: the process of making a prediction outside of the 
observed range of predictor values used to construct the original 
regression line

Maximum 𝑋: 46

Minimum 𝑋: 12

Predicting the admission price when the number of attractions 

is less than 12 or greater than 46 would be extrapolating.
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EXAMPLE: EXTRAPOLATION

• Scenario: Use the number of years since 1890 to predict median 
age at the time of a person’s first marriage.
• Regression Line: "𝑌 = 24.15 − 0.0365𝑥

• Question: What would be the predicted median age of a person’s 
first marriage in 1960?  What about 2021?

• Answer:

• 1960: "𝑌 = 24.15 − 0.0365 70 = ________

• 2021: "𝑌 = 24.15 − 0.0365 131 = ________

• Actual Median Ages and Residuals:
• 1960: 21.55 à 𝑒 = 21.55 − 21.60 = ________

• 2021: 29.50 à 𝑒 = 29.50 − 19.37 = ________
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EXAMPLE: EXTRAPOLATION

• Scenario: Use the number of years since 1890 to predict median 
age at the time of a person’s first marriage.

• Question: What is the problem with using this regression line to 
predict future observations?

• Answer: This trend obviously _______________ and had to _______ 
or __________ at some point
• Eventually we would predict _____________

• True Relationship: ___________
• Our perception changed as time passed and 

we __________________

• Linear regression was _____________
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EXTRAPOLATIONTAKEAWAYS

• Extrapolating makes the assumption that the relationship between 
the predictor and response _____________ at all 𝑋 values, even at 
_____________ values.

• In reality, we only have an understanding of how the data behaves 
within the __________________________ values in the sample.
• Even this is only a ________ because we only have a _________.

• If we believe that the relationship between the predictor and 
response is similar beyond the scope of the collected data, we can 
___________.
• However, this comes at the cost of having much ____________ and _____ 

__________ of plausible values of our predictions.
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TWOTYPES OF INTERVALS IN REGRESSION

• Recall: A confidence interval can be used to estimate the slope 
parameter, gauging if a significant relationship exists.

• There are two types of intervals that can be used to perform 
inference on the predictions themselves:
• Confidence Interval

• Prediction Interval

• Before calculating either interval, need to choose a specific value 
of the predictor that we are interested in studying.
• Reason: In regression, the response ________ depending on the value of 

the _________ that is selected.
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CONFIDENCE INTERVAL

• Confidence interval: an interval estimate that provides a range of 
plausible values for where the mean of all responses for a chosen 
value of the predictor will fall
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• Choose the value of the predictor 𝑋! to perform inference at

• Center the interval at ____________

• Confidence interval yields a range of plausible values for the __________ 
_____________ when the value of the predictor is 𝑋!
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PREDICTION INTERVAL

• Prediction interval: an interval estimate that provides a range of 
plausible values for where a single response for a chosen value of 
the predictor will fall
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• Choose the value of the predictor 𝑋! to perform inference at

• Center the interval at "𝑌 = 3𝛽" + 3𝛽#𝑋!
• Prediction interval yields a range of plausible values for where a _______ 

___________ is likely to fall when the value of the predictor is 𝑋!
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FOURTYPES OF INFERENCE

• Scenario: Use number of attractions at 27 amusement parks to 
predict admission price

• Question: How can we perform inference on…
1. Average admission price for parks with 30 attractions?

2. Admission price for a single park with 30 attractions?

3. Average admission price for parks with 40 attractions?

4. Admission price for a single park with 40 attractions?

Value Mean Std. Dev. Sample Size

Price (Y) 61 18.80 27

Attractions (X) 30 9.33 27
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FOURTYPES OF INFERENCE

• Scenario: Use number of attractions at 27 amusement parks to 
predict admission price.

____________

_________________
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EXAMPLE: POINT ESTIMATES

• Scenario: Use number of attractions at 27 amusement parks to 
predict admission price.  Regression line is "𝑌 = 16.62 + 1.479𝑋.

• Question: What is the predicted admission price for a park with 30 
attractions?

• Answer: "𝑌 = ________________________ = _______

• Question: What is the predicted admission 
price for a park with 40 attractions?

• Answer: "𝑌 = ________________________ = _______
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EXAMPLE: APPROXIMATE MEAN RESPONSE AT 𝑋! = 30

• Scenario: Use number of attractions at 27 amusement parks to 
predict admission price.

• Question: What interval approximates the average admission price 
for all parks with 30 attractions?

• Answer: ___________________________

_____________________________________

__________________

______________
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EXAMPLE: PREDICT INDIVIDUAL RESPONSE AT 𝑋! = 30

• Scenario: Use number of attractions at 27 amusement parks to 
predict admission price.

• Question: What interval approximates the admission price for a 
single park with 30 attractions?

• Answer: ___________________________

_____________________________________

__________________

______________
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EXAMPLE: INTERPRETING INTERVALS

• Scenario: 95% confidence interval and prediction intervals were: 
• Confidence Interval: (55.84, 66.16)

• Prediction Interval: (33.69, 88.31)

• Question: What is the interpretation of the confidence interval?

• Answer: We are _____________ that the ________ admission price 
for ___________________ with ____ attractions is between ______ 
and ______.

• Question: What is the interpretation of the prediction interval?

• Answer: We are ______________ that the admission price for a 
___________________ with ____ attractions is between _______ 
and _______.
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EXAMPLE: APPROXIMATE MEAN RESPONSE AT 𝑋! = 40

• Scenario: Use number of attractions at 27 amusement parks to 
predict admission price.

• Question: What interval approximates the average admission price 
for all parks with 40 attractions?

• Answer: ___________________________

_______________________________________

__________________

______________
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EXAMPLE: PREDICT INDIVIDUAL RESPONSE AT 𝑋! = 40

• Scenario: Use number of attractions at 27 amusement parks to 
predict admission price.

• Question: What interval approximates the admission price for a 
single park with 40 attractions?

• Answer: ___________________________

_______________________________________

__________________

______________
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CONFIDENCE INTERVALVS. PREDICTION INTERVAL AT SAME 𝑋!

• Question: Which interval is wider for 30 attractions?  What about 
for 40?

• Answer: ______________________ for both numbers of attractions

• Reason: Prediction intervals predict a __________________ while 
confidence intervals approximate the _______________________
• More variability when sampling ______ observation compared to ______

Interval 30 Attractions 40 Attractions

Confidence (55.84, 66.16) (68.14, 83.42)

Prediction (33.69, 88.31) (47.89, 103.67)
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Extra ‘1’ makes 

margin of error 

________
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COMPARING INTERVALS AT DIFFERENTVALUES OF 𝑋!

• Question: Which confidence interval is wider?

• Answer: Confidence interval for ____ attractions
• Width of ______ vs. ______

• Question: Which prediction interval is wider?

• Answer: Prediction interval for ____ attractions
• Width of ______ vs. ______

Interval 30 Attractions 40 Attractions

Confidence (55.84, 66.16) (68.14, 83.42)

Interval 30 Attractions 40 Attractions

Prediction (33.69, 88.31) (47.89, 103.67)

18



COMPARING INTERVALS AT DIFFERENTVALUES OF 𝑋!

• Question: Why were the intervals for 𝑋' = 40 wider than 𝑋' = 30?

• Answer: Both confidence intervals and prediction intervals will get 
_________________________________
• Tend to have _______________ about values ______ than those _______ 

away so the predictions are _______________

CI:	
(

!
+

&!" )&
"

!"( *#
" PI:	 1 +

(

!
+

&!" )&
"

!"( *#
"

If 𝑋! is farther from 6𝑋, then __________ becomes 

larger, which makes the entire ______________ larger.
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CONFIDENCE BANDS AND PREDICTION BANDS

• Confidence band: a curved line drawn on a scatterplot 
representing the set of all confidence intervals for a regression

• Prediction band: a curved line drawn on a scatterplot representing 
the set of all prediction intervals for a regression

95% PI @ 𝑋 = 40:

(47.89, 103.67)

95% CI @ 𝑋 = 40:

(68.14, 83.42)

95% CI @ 𝑋 = 30:

(55.84, 66.16)

95% PI @ 𝑋 = 30:

(33.69, 88.31)

20


