Statsanity’s Survival Guide
Created by Amanda nguyen :)
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Ch.5
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Ch.1




Commonly Asked Facts:


Ch.2

Commonly Asked Facts:

· If the variance is 0          the population is 0 and the sample is 0
· If the sample variance is 0         μ and median are equal

·  If n     then spread
· If you multiply the data, IQR and range is multiplied too.

· If you add more to each data point, the mean and median increases by the same amount
·  The mode=median=mean





Normality 
· CLT – N>30 in order for there to be enough samples (DOES NOT MATTER ABOUT POP. DIST.)
· In box plots, label the minimum, Q1, median, Q3, max







CALC FUNCTIONS!
· To find x          invnorm (pval, μ, σ)

· To find p-val         ncdf( x (which is lower bound), x ( upper bound), x̅, σ)

CH. 3




 

                                       strong

· Slope- for every x, y is expected to rise___.
· “S”- average residual

· Estimates standard deviation

· The typical prediction is off by ___

· r2   = S   ( √Standard error)
CH.4
· conditional ( does not include total)

· marginal ( includes total)

· extrapolation- out of sample range / exaggeration

CH 6

· Mutually Exclusive
· CANNOT happen at the SAME TIME

· ALWAYS DEPENDENT ( ADD)

· Independence
· You can MULTIPLY

· Conditional probability= denominator is diff



CH 7-  this is binomial!

CH 8 pt.1 (binomials)


CH 8 pt .2 ( geometric)
Ch 9

Ch10- Confidence Intervals


·  If the process is repeated, __% of all intervals would capture the true diff in mean/diff in prop./ prop./ mean, b/c this interval works __% of the time.
OR
· I am __% conf. that the true____ lies in (____,____) because the interval works % of the time.

1. Ho ( usually =), Ha 


TESTS ( CH. 11- 14)
Ch.11and 12
· When looking for the difference in means or proportions, remember what you want is 0 ( there is no difference between the 2)
· 2 sample t-test or 2 prop z is usually hinted if the sample sizes are DIFFERENT

· Matched pairs= 1 pair ( same ppl or person)

· Df for 2 sample/prop is (n-1) USE THE SMALLER ONE

Ch. 13

· χ² (GOF)→expected vs real

· DF= n-1

· χ² sum→ ( o-e)2/ e→Σ χ

· independence, homogeneity→ association ( related) 
· expected→ 
Ch. 14
H0- There is no association ( b=0)
Ha-There is an association ( b>,<,≠)

CH 4



Surveys


SRS- number all subjects then choose through rand. Digit table (assume they are equal)


Strata- make groups equally represented


Systematic- best used in a line (every fifth person)


Cluster-grab groups ( consider groups as all equal)


Convenience/ voluntary- don’t bother using this -.-


Quota sample- overemphasized minority





*





      even though blocking and stratified split people into groups, remember that a treatment must be imposed in order for it to be blocking.





Bias


Undercoverage


Nonresponse


Response








Experiments:


Control ( extraneous variables)


Direct: i.e all women ( similar to completely randomized design)


Block: control known  ext. var. by separating subjects per factor and level








Wording


Convenience


voluntary
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- Matched pairs


Compare yourself/ twins


Must be same characteristics For subjects


i.e. – left and right hand





-Completely 


Randomized


(1 equal group, 


rand. right away)





blocked





T 1





T 2





VAR 1





T 3





T 2





T 1





T 2





VAR 2





*





        In the beginning, remember to perform a test. At the end, retake the test and compare results!





Double Blind


Subjects+ evaluators don’t know treatment


Use when evaluation tool is opinion- based





Replication


n     


should have same results





Randomization-


Reduce bias





Control group


Gives experiment a basis of comparison





Center- μ  or median


Unusual features- outliers





Shapes-
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Skewed left ( tail is to the left and mean is closer to tail!)





Skewed right  ( tail is to the right and mean is closer to tail!)





Normal curve 





Spread- IQR, range





Standard Error


Only needs sample n and at least 1 statistic


Measures variability





Standard Deviation


Must have at least 1 population parameter


 





Variance=  





Outliers


x̅ ± 3 σ


Quartile 3+ 1.5(IQR) --( anything past this #)


Quartile 1- 1.5(IQR)—anything under this #)


IQR= Q3-Q1














*





Dot and stem plots show ALL points!





*





�





Z SCORES ONLY WORK ON NORMAL STUFF





Median=mean=mode=all points





Standard normal curve





Emperical Rule- (approximation of normal curves)




















1





0





Normal probability plot ( z-scores!)





*





Least squares minimizes ( resid.)2 


        ALWAYS CONTAINS X-BAR AND Y-BAR








Regression lines


Y=a+bx


if the residual plot is randomly scattered, line is a good fit!











Residuals


Sum =0


Mean=0


y-ŷ








     ( coefficient of determination)


___% of the variability in y is due to x


Can work for anything














r2 








r  (correlation coefficient) 


only works for linear!


There is a linear, ±, strong/mild/weak, correlation between x and y











       In order to differentiate r and r2, remember correlation COEFFICIENT and then COEFFICIENT of determination





weak





1





.6





-.6





.8





-.8





-1





CALC FUNCTIONS!


STAT, CALC, LIN REG     L1, L2





mild





*





P (A) U (B)





OR (+)





*





P (A) ∩ (B)





Must be 0





Formulas-


μ= (n)(p)


σ= √ np(1-p)





CALC FUNCTIONS:


Binompdf( n, pval, x)


Binomcdf(n,p,x)


Binompdf or cdf (n,p,L1) for the whole list!





      P IS ALWAYS BINOMIAL





-P is the same for all trials


-There are 2 outcomes


-There is a set number of trials


-Independence





POT              I





PO             I





CALC FUNCTIONS:


geopdf( n, pval, x)   (on a #)


geocdf(n,p,x)   (by a #)








-P is the same for all trials


-There are 2 outcomes


-Independence


NO SET # OF TRIALS





Formulas-


μ= (1/p


σ= none


(1-p)n-1





Commonly Asked Questions


The sample dist. Eventually ends in a normal curve ( the pop. shape DOESN’T MATTER)


In order to cut std. dev. in half with means, multiply n by 4





Parameter


μ


π or p


σ








Stat


x̅


p̂


Sx








    To shrink the confidence interval, increase n or lower the conf. level.





*





n    = T*





DF= n-1





Margin of error





Conditions:


SIN (srs, ind, norm)


SNAP (srs, np>10,n (1-p)>10, pop. Is 10x bigger)


EASI ( 80% of expected > 5,srs, ind)


IRS (ind, resid. plot is scattered, srs)





 Test or intervals


x̅ ± T* (σ/n)


x̅1- x̅2 ± T* (√ (s12/n1) +(s22/n2))


p̂ ± Z* (√p̂ (1- p̂) /n)


p̂1- p̂2 ± Z*(√ (p̂1 (1- p̂1) /n) + p̂2 (1- p̂2) /n))


slope± T* (SE or std. error)











Conclusion


P val > α fail to reject


Pval < α reject





Power-  The ability to detect a false Ho


increase sample size or increase alpha= increase power


 1-ß





α –


a set %


type 1 error


increases as beta decreases


isn’t affected by n








      Type 1- (if you reject) Ho but the data doesn’t detect it


Type 2- ( if you fail to reject) Ha is true but you didn’t detect it





ß-


% of type 2 error


Increases as alpha decreases








P value- If Ho is true, there is a __% chance of this event occurring (or getting this sample) simply by chance.





Use T* if:


n< 15, data looks normal


n ≥ 15, there is no outlier or skewness


n≥ 40 use anyways unless there is an outlier





* 





       In confidence intervals for differences, LOOK FOR THE 0 AS Ho





*





χ²cdf(χ²,        ,DF) 





Ho- dist. is the same


Ha- dist is different





One sided!





# row total x # column total


whole total





DF= (R-1) (C-1)





Nonlinear


Line- a+bx


Exp- log ŷ= a+bx





DF- N-2


 St dev- The slope is __ but it is off by σ 





Commonly Asked Facts:


If you don’t know what p is, use .5


.5 as p is the large std. deviation


Use the population pval for standard deviation.


Discrete=  whole # and random!


Law of large #s – proportion will go to true proportion eventually


μx-y= μx-μy


μ1 + μ2 =μ1+2


if independent, combine std. dev. using √ (σ12)+ (σ22)


σx-y= (σx2)+ (σy2)








P(A)=.25 P(B)=.34 IND P(A U B)








P(A)=.3 P(AUB)=.7 1. IF IND?  2. IF MUT?


                   .3        0     .4  





             .3-.3B      .3B   B-.3B    





.3+.7b=.7 →  b=.4/.7





mean= (what can happen)( P of what can happen) +…. (repeat with other possibilities)


payout = $(P)+ $(P)+ …..


std. dev. = √ (x- μ)2(p)+… (repeat)








.25-.085  .085   .34-.085





Power- log ŷ= a+b(log x)


Log- ŷ= a+b(log x)





# (y-int)      #...... (NOT NEEDED)


# slope       # (σ)     #(T*)    # (p-val)


         Doesn’t account N





*





Tips and common calc. key functions:


2nd, list, resid.


Invnorm (p) (to find z score)


Normcdf(100, z score) or (min,max,mean,std. dev)


invT ( pval,df)


binompdf/cdf ( n,pval,x)


geometricpdf/cdf ( p, x)


x2cdf(x2,1000,df)








vars,stat,eg,reg eq


2nd, matrix (for chi-squared)


Tcdf( T*,1000,Df)


x2→ list,math,sum,(L3)








*








