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● MAD is a developmental precursor to the SD (e.g. CCSSM-6.SP.B.5):
○ Conceptually simpler; more intuitive; prior exposure to MAD
○ A bridge between informal and formal inferential reasoning

● MAD is used to “express the difference 
between two groups as a multiple of a 
measure of variability” (CCSSM-7.SP.B.3) 

● And can be used to “gauge the variation in 
estimates or predictions” (i.e., confidence 
intervals) (CCSSM-7.SP.A.2) 

Background and Motivation
These slides: gvsu.edu/s/3EU  

Image credit: https://www.stat.auckland.ac.nz/~wild/talks/09.USCOTS.html  
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The MAD can be used for formal inference because the 
k-statistic is equivalent to a scaled t-statistic. 

Equivalence between k and t
These slides: gvsu.edu/s/3EU  
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Equivalence between ktwo and t

Start with the two-sample t-statistic:

Substitute

Sub (Revets, 2009):

and simplify:
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Results: ⇔

1 2
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Example
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● Do taller (>1m) land-mammals 
tend to run faster than shorter 
ones? (source data)
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Example

● Do taller (>1m) land-mammals 
tend to run faster than shorter 
ones? (source data)

● t-test (r.t.) says:
  p = 0.048, 90% CI = [0.2, 40]

These slides: gvsu.edu/s/3EU  

https://codap.concord.org/app/static/dg/en/cert/index.html#shared=https%3A%2F%2Fcfm-shared.concord.org%2FZ3FqOB02RhmXdjrawA0Q%2Ffile.json
https://gvsu.edu/s/3EU


Example
 t-test (r.t):  p = 0.048

MAD-based p-value: 

● Do taller (>1m) land-mammals 
tend to run faster than shorter 
ones? (source data)

1

ktwo p-value calculator⇗
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Example
 t-test (r.t):  90% CI = [0.2, 40.0]

● Do taller (>1m) land-mammals 
tend to run faster than shorter 
ones? (source data)

⇒   k* =
2

MAD-based CI:  

= [0.4, 39.8]

(k*)(dp) is the margin of error:

ktwo-crit calculator⇗
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Equivalence between kone and t
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Two-sample case:

One sample case: 3

4

The MAD can be used for formal inference because the 
k-statistic is equivalent to a scaled t-statistic. 
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Equivalence between kone and t

Start with the one-sample t-statistic:

Sub (Revets, 2009):
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Substitute and simplify:

Results: ⇔
3 4
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Example
These slides: gvsu.edu/s/3EU  

● Estimate the mean speed of taller 
land-based mammals. (source 
data)

● t-test says:
  95% CI = [45.3, 76.3]
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Example

● Estimate the mean speed of taller 
land-based mammals. (source 
data) 4

MAD-based CI:  

⇒   k* =

kone-crit calculator⇗

t-based CI:  [45.3, 76.3]

= [45.7, 75.9] km/h

(k*)(d) is the margin of error:
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k-Calculators and Conclusions

Desmos CI-calculator tools: 
    https://faculty.gvsu.edu/hasenbaj/ 

To learn more, stop by our poster on Thursday 6/18 
or download our 2025 article at 
StatisticsTeacher.org
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BONUS CONTENT 
Simulations showing the very strong 

correlation between the sample MAD and 
SD (for a given n)



Initial idea: Estimate k-critical values via simulation. 

1. Plot t vs. k for many random samples (fixed n & 𝛼). 

*Insight*  →  k ≈ 0.328 t (r2 = 0.999)     ← ← for n = 30!

2. Use t* to estimate k* (critical values).
(Repeat for other n and 𝛼)

Estimating k* from t* via simulations

E.g. for n = 30 and 𝛼 = 0.05:
|t*| ≤ 2.002  ⇔   |k*| ≤ 0.657
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Simulations yield the following thresholds for 𝛼  = 0.05: 

● for n = 15, k* = ~1 (so a 1-MAD difference is meaningful)
● for n = 30, k* = ~⅔
● for n = 50, k* = ~½

k ≈ 0.328 t
r2 = 0.999
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