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96 problems · Four activity formats

01 Answer Bank Challenge 24 tasks

02 Grid Rounds 24 tasks

03 Match & Move 24 cards

04 Error Analysis & Strategy 24 tasks

05 Quick Answer Key 96 answers

06 Full Worked Solutions 96 solutions

07 Teacher / Parent Use Guide included
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Topic focus
Across 96 tasks this topic asks for exponential base and predictions, maximum losses and model, why selection is premature,
predictions and plausibility, qualified candidates and costs and feasibility.
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preview only. Table values and matching responses are retained. Full answer keys are not included.
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Name: Date: Class:

Answer each question and record the matching bank letter. Give exact values. A value without its unit is not a complete answer.

Evaluate both candidate models at hour 3. For the answer bank,
record the complete response required by the original task; use the
given context to distinguish responses that share a numerical value.
The exponential is 𝐸(𝑡) = 5(1.3)𝑡 . Evaluate at input 3. The quadratic
is 𝑄(𝑡) = 5 + 𝑡2.

Bank label:

Compute original-scale SSE for both candidates. For the answer
bank, record the complete response required by the original task; use
the given context to distinguish responses that share a numerical
value. For the exponential model, the predicted outputs in input
order are 9.5, 14.5, 19. Use the inputs 0, 2, 4, in that order. For the
linear model, the predicted outputs in input order are 11, 14, 18. The
observed outputs, in input order, are 10, 14, 19.

Bank label:

Select the simplest exact family and state its rate. For the answer
bank, record the complete response required by the original task; use
the given context to distinguish responses that share a numerical
value.
Given domain/context: years

0 50
2 44
4 38
6 32

Bank label:

Select the most discriminating feasible observation. For the answer
bank, record the complete response required by the original task; use
the given context to distinguish responses that share a numerical
value. The feasible months are 1, 3. The gaps are month10.1;
month30.8; month52.4. The measurement resolution is 0.5.

Bank label:
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Answer each question and show your reasoning in the workspace. Give exact values rather than decimals unless the question supplies a
decimal. A value without its unit is not a complete answer.

Evaluate both fitted models at month 4. The exponential is
𝐸(𝑡) = 8.0(1.24)𝑡 . Use least squares on original output scale. The
linear is 𝐿(𝑡) = 8.2 + 3.1𝑡 . Evaluate at input 4.

Choose the cheaper forecast under the stated asymmetric loss. The
actual value is 100. Use this loss rule: underprediction costs $5 per
unit; overprediction costs $1 per unit. The model predictions are
exponential 106; linear 96.

Which feasible input is most useful for distinguishing the models?
The feasible inputs are 0, 1, 5. Use measurement precision nearest
unit. Use these candidate models: exponential 𝐸(𝑡) = 10(1.2)𝑡 ;
linear 𝐿(𝑡) = 10 + 2𝑡 .

The models are close during years 0 − 3. Compare their year-20
predictions and qualify the inference. The exponential is
𝐸(𝑡) = 50(1.08)𝑡 . Evaluate the future input 20. The linear is
𝐿(𝑡) = 50 + 5𝑡 . The observations cover the input interval 0, 3.
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Begin at START. Answer the card, then find the matching final answer at the top of another card. Use the recording sheet for your reasoning.
Visit each card once and continue to FINISH.

Incoming: At 4, 𝐿 = 260 and 𝐸 ≈ 243.10. At 25, 𝐿 = 575 and
𝐸 ≈ 677.27. Their ordering reverses, so local superiority is
horizon-specific.

Compare hour-3 outputs. Use the complete final response to identify
the next Match &Move card; show the reasoning required by the
original task. The exponential is 𝐸 = 12(1.3)𝑡 . Evaluate at input 3.
The linear is 𝐿 = 12 + 5𝑡 .

Your response:

Incoming: Exponential, 𝑦 = 64(0.75)𝑡 , because each output is
three-fourths of the preceding output.

Choose the lower-cost forecast. Use the complete final response to
identify the next Match & Move card; show the reasoning required by
the original task. The actual value is 80. Use this loss rule: shortage
$6 per unit; surplus $2 per unit. The model predictions are
exponential 85; linear 76.

Your response:

Incoming: Linear; its points scatter around zero, whereas quadratic
residuals trend upward from overprediction to underprediction.

Choose the best feasible week for distinguishing the candidates. Use
the complete final response to identify the next Match & Move card;
show the reasoning required by the original task. The last feasible
week is 5. The model predictions are week220.1, 20.4; week532.0, 34.3;
week850.2, 57.9. The measurement resolution is 1.

Your response:

Incoming: Linear reaches 30 at 𝑡 = 15. Exponential reaches 30 when
0.95𝑡 = 0.25, so 𝑡 ≈ 27.03. Both are extrapolations far beyond the data.

Select the exact family and write its rule. Use the complete final
response to identify the next Match & Move card; show the reasoning
required by the original task.
Given domain/context: days

0 64
1 48
2 36
3 27

Your response:
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Evaluate the supplied statement or method. Say whether it is correct, repair it if it is not, and verify the result exactly. Not every prompt
contains an error.

Apply the production loss to choose a model. Student work: Quadratic underpredicts by 3 and costs 20 ; exponential
overpredicts by 4 and costs 4 . Choose quadratic because its unsigned error, 3 , is smaller. Identify the precise
mathematical error or omitted condition, then complete the original task and verify the correction from the supplied
givens. The actual value is 60 . The model predictions are exponential 64 ; quadratic 57 . Use underprediction beyond 2
units costs 20 ; otherwise absolute error.

Choose a staffing model using the interval-specific loss. Student work: exponential costs 1 + 30 + 2 = 33 . Quadratic
costs 2 + 1 + 1 = 4 , so choose quadratic; its avoidance of critical noon underprediction is decisive. Identify the precise
mathematical error or omitted condition, then complete the original task and verify the correction from the supplied
givens. The actual value is 20, 35, 28 . The critical input interval is 11, 14 . The hours are 8, 12, 16 . For the linear model,
the predicted outputs in input order are 19, 32, 30 . For the quadratic model, the predicted outputs in input order are
22, 36, 27 . Use inside critical interval, each understaffed unit costs 10 ; all other errors cost 1 per unit.

Which observation best tests the quadratic-turn claim? Student work: Day 10 , because it lies after the proposed vertex
and directly tests reversal; day 7 is before the turn where all three can still rise. Identify the precise mathematical error
or omitted condition, then complete the original task and verify the correction from the supplied givens. Observations
are available at inputs 7, 9 . For the exponential model, the prediction is continues rising faster. For the linear model, the
prediction is continues rising at day 9 . For the quadratic model, the prediction is peaks at day 8 then falls. The
measurement resolution is sufficient at both.

Compare both candidates by absolute and percent error at the row. Student work: Linear error is 4 units or 4% ; linear
error is 3 units or 3% . Exponential is closer by both measures at this observation. Identify the precise mathematical
error or omitted condition, then complete the original task and verify the correction from the supplied givens. For the
exponential model, the prediction is 103 . Evaluate at input 8 . For the linear model, the prediction is 96 . The observed
outputs, in input order, are 100 .
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Comparing Regression Models
Full Worked Solutions - excerpt
Worked example
Problem. Compare hour- 3 outputs. Use the complete final response to identify the next Match & Move card; show the
reasoning required by the original task. The exponential is 𝐸 = 12(1.3)𝑡 . Evaluate at input 3 . The linear is 𝐿 = 12 + 5𝑡 .

Answer. 𝐿(3) = 27 and 𝐸(3) = 26.364 .

Explanation and check.
Substitute 3 into each candidate.

Worked example
Problem. Compare the day- 6 fitted values. Use the complete final response to identify the next Match & Move card; show the
reasoning required by the original task. The exponential is 𝐸 = 18(0.86)𝑡 . Evaluate at input 6 . The linear is 𝐿 = 18 − 2𝑡 .

Answer. 𝐿(6) = 6 and 𝐸(6) ≈ 7.28 .

Explanation and check.
Evaluate each rule at the same elapsed day.
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