IPS 5/e 6.3:  Use and Abuse of Tests

Questions, cautions, limitations

Step 0 (stating background assumptions) forces you to note the sampling and population assumptions underlying your test.


Where did the data come from?  


“Statistical inference is not valid for all sets of data.” (426)

Our methods typically work for probability samples and randomized experiments.


There is no warranty for their use in other cases.


Examples of voluntary response samples…

Cautions about significance tests


There is a methodological problem with rejecting H0 when  P ≤ (

except in true decision situations.

“Choosing a level ( in advance makes sense if you must make a decision, but not if you wish only to describe the strength of your evidence.” (IPS 4/e, 461)


Moore recommends reporting the P-value and stating your conclusion.


The level ( = 0.05 is not sacred. 


Statistical significance ( practical significance.  

Large sample sizes make even small differences statistically significant.

See exercises 6.56 and 6.82.

Multiple tests are more likely to have an outcome judged “significant” just by chance.  

Moore & McCabe’s 4/e tells a  “Once upon a time …” story about three psychiatrists “trying to discover what distinguishes persons who later become schizophrenic” who measured 77 variables for each subject, did 77 separate tests of  significance, and found 2 test significant at the 5% level.  (IPS 4/e, 465)

“Don’t ignore lack of significance.” (425)
Moore & McCable cite the article, “Absence of Evidence Is Not Evidence of Absence.”  They also note that “Research in some fields has rarely been published unless significance [sic] at the 0.05 level.” (426)  For the field as a whole, this has the perverse effect of keeping some research data in desk drawers.
Cautions about the z procedures


We assumed an SRS from N((, () with known (.


We’ll learn t procedures for cases with unknown (.

 Cautions about confidence intervals

“The margin of error in a confidence interval covers only random sampling errors.”   There may be other sources of bias.
Know the correct interpretation of “confidence.”  After sampling, 95% confidence is not the same as 95% probability.
What if the background assumptions about the population are not satisfied?

“If … then …” math statements tell us nothing about what happens


if the hypotheses fail to hold.


These cases can be investigated by more math or empirical studies.


Is the statistical procedure robust?  Or is it not?

IPS 5/e 6.4:  Power and Inference as a Decision
*The power of a test measures its sensitivity to the true alternative.


Power = P(reject null hypothesis | the true alternative).

*Type I and Type II errors

*Figure 6.17, p. 436, presents a useful view of the statistician versus the world.

