	
Type of Data

	Goal
	Measurement (from Gaussian Population)
	Rank, Score, or Measurement (from Non- Gaussian Population)
	Binomial
(Two Possible Outcomes)

	Describe one group
	Mean, SD
	Median, interquartile range
	Proportion

	Compare one group to a hypothetical value
	One-sample t test
	Wilcoxon test4
	Chi-square8

	Compare two unpaired groups
	Independent t test (for mean) 1
Levene’s Test (for variance)2
	Mann-Whitney test5
	Fisher's test9
(chi-square for large samples)

	Compare two paired groups
	Paired t test 3
	Wilcoxon test4
	

	Compare three or more unmatched groups
	One-way ANOVA6
Two-way ANOVA7
	Kruskal-Wallis test (non parametric ANOVA)
	Chi-square test8

	Quantify association between two variables
	Pearson correlation10
	Spearman correlation11
Kendall correlation 11
	

	Predict value from another measured variable
	Simple linear regression12
	
	

	Predict value from several measured or binomial variables
	Multiple linear regression13
	 
	


You cannot conclude that null hypothesis is true, but you can state that there is insufficient evidence that null hypothesis is false. 









	
	1 sample T test
	Normal distribution 
Kolmogrov – smirnov
Shaprio-Wilk test
	Independent T test1
	Paired T test3
	Wilcoxon test4
	Mann-Whitney test5

	Assump
	
	
	· Subjects are obtained independently
· Subjects are obtained randomly and act as a good representation of the general population
· Subjects within each sample is obtained independently
· Data are sampled from populations where the variable is approximates a normal distribution
	· Each pair are obtained independently 
· Subject pairs are obtained randomly and act as a good representation of the general population
· Pairs must be matched before hand
· Distribution approximates a normal distribution 
	· Each pair are obtained independently 
· Subject pairs are obtained randomly and act as a good representation of the general population
· Pairs must be matched before hand
· Distribution that is approximately symmetric but not normal
	· Subjects are obtained independently
· Subjects are obtained randomly and act as a good representation of the general population
· Subjects within each sample is obtained independently 
· Does not follow a particular distribution but must have the same shape

	Hypo 
	Null: u = mean (or what you want) 
Alternative u =/= mean
	Null: the distribution of the variances are normal
	Mean A = Mean B
	Mean A = Mean B
	Median A= Median B
	Median A = Median B

	
	If the 95% confidence interval does not have the null #, reject the null hypothesis. 
	
	Must check for Levene’s test first (variance)2
· Null hypothesis: variances are equal
· Alternative hypothesis: variances are not equal
	
	
	

	DF
	
	
	DF=N1+N2 - 2
	DF = N-1
	
	
















	
	1 Way Anova
	2 Way Anova
	Non parametric ANOVA - Kruskal- wallis test
	Confidence interval

	Assump
	· samples are obtained independently 
· samples are obtained randomly and in reflection of a larger population
· same variances are assumed and also the assumption of homeoscedasity
· normal distribution
	· samples are obtained independently (not paired)
· the subjects are randomly selected and in reflection of a larger population
· variances must be equal
· population are normally distributed
	· Data must be independent samples from populations for which the variable has the same shape
· samples are obtained independently
· randomly selected subjects in each sample
	· fixed # of trials
· trials are independent
· 2 categories of outcomes
· probability remains constant 

	DF
	DF1=K-1 DF2=n-K         K= number of sets n=number of subjects
	Subject of interest a
	a-1
	 
	DF = k-1
	

	
	
	Subject of interest b
	b-1
	
	
	

	
	
	Interaction
	(a-1)(b-1)
	
	
	

	
	
	Error
	ab(n-1)
	
	
	

	
	
	Total
	abn-1
	
	
	

	Conclu
	(Test, F=#, P=#, DF= #,#)
	Interaction statement
	there is insufficient evidence to state that there is an effect of subject A and B to the mean of (what we are trying to test)
	(Test, F (interaction, error)=#, P=#)
	(Test, Chi square value, P=#, Df (k-1)
	

	
	
	Subject A statement 
	there is a sufficient/insufficient evidence to state that (what we are trying to test) differs btwn the 2  things of subject A
	(test, F(subjectA, error)=#, p=#)
	
	

	
	
	Subject B statement
	there is a sufficient/insufficient evidence to state that (what we are trying to test) differs btwn the 2  things of subject B
	(test, F (subjectB, error)=#, p=#)
	
	

	Hypo
	Mean is the same for all variables
H0: u1=u2=u3
	mean is the same for all variables
	 
	Median is the same for all variables
H0: median 1= median 2=median 3
	Null: U = the mean
Alternative: u =/= the mean

	
	mean is different for at least one variable
	mean is different for at least one
	 
	Median is different for at least one
	


	
	Chi-square8 
1-WAY GOF test 
	R x C cross tabulation table (contingency table) or 2X2
	Pearson correlation10
	Spearman correlation11
Kendall correlation 11

	Assump
	· each observation must be independently (no pairing) - each individual can appear only once in the data set, the categories of the variable cannot overlap
· Subjects are obtained randomly and act as a good representation of the general population
· The sample data consist of frequency counts for the k different categories (ex. Not converted to proportions or %)
· probabilities remain constant and independent during the experiment - with small populations, sample with replacement, use random sampling
	· Each pair are obtained independently 
· Subject pairs are obtained randomly and act as a good representation of the general population
· The data must form a contingency table. The values must be the actual number of subjects observed, not percentages or proportions. The categories that define the rows and columns must be mutually exclusive
· The sample size should be large enough that no expected frequency (E) is <1 and no more than 20% are <5). 
	· paired samples, each subject must have both X and Y values
· Subject pairs are obtained randomly and act as a good representation of the general population
· independent observations - sampling one subject does not influence changes of sampling another - X and Y measured independently
· Both variables must follow a normal distribution in the statistical population
	· paired samples, each subject must have both X and Y values
· Subject pairs are obtained randomly and act as a good representation of the general population
· independent observations - sampling one subject does not influence changes of sampling another - X and Y measured independently
· Both variables do not follow a normal distribution in the statistical population

	Hypo
	Extrinsic 
H0: the ratio is equal to the given ratio 
H1: the ratio is not equal to the given ratio
	H0: there is no association 
H1: there is an association
	𝛒 = 0 (no correlation between the variable)
𝛒 =/= 0 (correlation between the variable)

one tailed = if they want positive and negative correlation – it should be different 
r squared = how much variability of one factor can be caused by its relationship to another factor 

	
	If O and E are close -> small chi square value, large P
If O and E are far -> large chi square value, small P
	Fisher’s test9
Model 1: no fix
Model 2: one variable fix
Model 3: both variables are fixed

Expected =(row x column) / grand total
	Linear relationship btwn 2
· Between -1 and 1
 

	DF
	Extrinsic (DF=K-1)- know the proportions before doing the experiment 
 Intrinsic (DF=K-2) - have to calculate the expected proportions after the experiment is done
	(R-1)(C-1)
	DF = N-2

	Concl
	Chi-square GOF test, X^2=#, P=#, d.f.=#
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	Simple linear regression12
	Multiple linear regression13
	Non linear regression 

	Assump
	· Each subject (or each XY pair) was randomly sampled from the population, or at least they are representative of the entire population
· Each subject (or XY pair) was selected independently (picking one subject from the population should not influence the chance of picking anyone else)
· The relationship between X and Y must be linear in the population
· The equation defines a line that extends infinitely in both directions (no matter how high or low a value of X you propose, the equation can estimate (or predict) a Y-value)

	· Random sample : each subject is randomly sampled from the statistical population, or at least the sample is representative of the population (depends on experimental design)
· Linearity : increasing a X variable by 1 unit changes (increases or decreases) Y by the same amount at all values of X
· No interaction among predictor variables : increasing a X variable by 1 unit changes (increases or decreases) Y by a certain amount, regardless of the values of the other X variables
· Independent observations : knowing Y for any particular subject provides no information about Y in other subjects (depends on experimental design)
	

	Hypo 
	H0: 𝛃 = 0 (population slope)
H1: 𝛃 =/= 0 
	H0: 𝛃 = 𝛃 = 𝛃 = 0
H1: at least one of the 𝛃 =/= 0
	

	
	Ŷ= a + bX = 𝓔
	Ŷ = …..
	Y is a measured variable, and there is a single X variable, but, a graph of X versus Y is curved. 


	DF
	N-2
	(regression, k), (residuals, N-K-1)
	

	Concl
	Ŷ=a+bX 
a = Y intercept 
b = slope
	
	


	Null is actual ->
But we do: 
	FALSE
	TRUE


	Reject
	Correction (alpha) 
	Type 1

	Accept
	Type 2 
	Correction (power = 1-b)


	Left tailed (smaller)
Negative correlation 
H0: u > or = some value
H1: u < some value 

	Right tailed (larger)
Positive correlation
H0: u < or = some value
H1: u > some value 



[image: Screen%20Shot%202017-04-10%20at%201.41.53%20AM.png][image: Screen%20Shot%202017-04-10%20at%201.43.25%20AM.png][image: Screen%20Shot%202017-04-10%20at%201.44.10%20AM.png]
2 Tailed: 
H0: u = some value 
H1: u = some value

Nominal – no order
Ordinal – order 
Interval – no zero 
Ratio – zero 
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Adjusted | Std. Error of | Durbin-w
Model R RSquare | R Square | the Estimate | _atson N N
T 7T 50 5 7590 217 So, SLR equation is:
a. Predictors: (Constant), %C20-22 Fatty acids
b. Dependent Variable: Insulin sensitivity (ma/m3/min) ? 4. 42
=-486. +37.208X
e 86.542 + 37.208
Sum of
Model Squares df Mean Square E Sig
1 Regression [ 92280.934 1| 92280934 | 16.021 0027
Residual  |63361.374 1 5760.125
Total 1556423 12
a. Predictors: (Constant), %C20-22 Fatty acids
b. Dependent Variable: Insuiin sensitivity (mg/m3/min) Coefficients®
Model Standardized
Unstandardiz:d Cocfiicicnts | Goefficients 95.0% Confidence Interval for B
B Std. Emror Beta t Sig. LowerBound | Upper Bound
1 (Constant) 486.542 193.716 2512 029 912908 60176
%C€20-22 Fally acids 37.208 929 770 4003 002 16.748 57868

& Dependent Variable: Insulin sensitivty (mgim3imin) Y = intercept (a)
* The Y-intercept (Coefficient of the ‘constant’) = -486.542 mg/m?/min
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Correlation coefficient

Adjusted | Std. Erorof | Durbin-W
Model R RSquare | RSquare | the Estimate | _atson
1 77 59 56 7590 217 output
a. Predictors: (Constant), %C20-22 Fatty acids
b. Dependent Variable: Insulin sensitivity (ma/m3/min)
ANOVA
Sum of
Model Squares df Mean Square E Sig
1 Regression | 92280.934 1 92280934 |  16.021 0027 ANOVA table OUtPUt
Residual 63361.374 " 5760.125
Total 155642.3 12
a. Predictors: (Constant), %C20-22 Fatty acids
b. Dependent Variable: Insuiin sensitivity (mg/m3/min) Coefficients® SLR equation & P-values
Model Standardizod
Unstandardizzd Gocfficients | Goefficients 95.0% Confidenee Intenval for B
B Std. Error Beta t Sig. LowerBound | Upper Bound
1 (Constant) 486.542 193716 2512 029 -912.908 -60.176
%C20-22 Fally acids 37.208 9298 7 4,003 002 16.748 57668

a. Dependent Variable: Insulin sensitivity (mgim 3/min)
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b. Dependent Variable: Insuiin sensitivity (mg/m3/min) Coefficientst
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B Std. Emror Beta t Sig. LowerBound | Upper Bound
1 {Constant) 486.542 193716 2512 029 912,908 £0.176.
%C20-22 Fallyacids 37.208 929 i 4003 002 16.748 57558
a.Dependent Variable: Insulin sznswtmf(mgrmirmin)
slope (b)

* The bottom line gives information on the X variable.

The coefficient of the X variable is the slope (=37.208). This means
that when %C20-22 (X) increases by 1.0 unit (1%), the average insulin
sensitivity (V) increases by 37.208 units (mg/m2/min.).








