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The Central Limit Theory Does NOT Bring Salvation 

Despite the fact that many claim the Central Limit Theorem represents a universal 
solution to any problem arising from non-normal distributions, this is not true and 
reflects a misunderstanding of precisely  what the Central Limit Theorem states, implies 
and the evidence against it. 

On this topic, Hampel (2001) notes:  

But the central limit theorem, being a limit theorem, only suggests 
approximate normality under well-specified conditions in real situations; 
and empirical investigations, already by Bessel (1818) and later by 
Newcomb (1886), Jeffreys (1939) and others, show that typical error 
distributions of high-quality data are slightly but clearly longertailed (i.e., 
with higher kurtosis or standardized 4th moment than the normal). Gauss 
(1821) had been careful to talk about “observations of equal accuracy”, but 
obviously real data have different accuracy, as modeled by Newcomb 
(1886). 

Micceri (1989) notes:  

The central limit theorem states that the sums (or means) of sufficiently 
large samples from a population satisfying the Lindberg conditions will 
have an approximately normal distribution. 

Further, when statisticians speak of “large samples,” they mean approaching infinity. In 
fact, the sampling distribution of means from any real-world sampling will tend to 
model the underlying population distribution, although with less variability, less 
asymmetry and fewer extremes. As sample size increases, variance and asymmetry in 
the sampling distribution of means tends to decrease. 

Of course, statistical tests are designed for the small sample situation and tests of 
significance based upon large sample sizes (say greater than 100) almost always 
produce significant results (differences), since the power functions of such tests 
converge to their asymptotic expectations rather rapidly. Therefore, when interpreting 
results, the concept of importance is of interest. Cohen (1977) recommended the 
following criteria (1977): a difference of 0.2sx may be defined as a Small effect size, 
0.5sx a Moderate effect size, and 0.8sx a Large effect size. Since most data suffer from 
many sources of error and are only infrequently collected under rigorous controls, the 
effect sizes between the Small and Moderate may be considered important indicators 
of possible differences where scientific questions are considered. However, when 
conclusions are political in nature, it is essential to avoid errors of the first type, 
incorrectly rejecting a true null hypothesis. Therefore, for many questions, important 
differences should be accepted only if a Moderate to Large effect is present, which 
substantially reduces the possibility of erroneously identifying false differences 
between groups.  
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