S1 – Key facts

	Averages
	Mean, 
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	Median, middle value = 
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 value (when listed in order)

	
	Mode, most frequently occurring value

	Measures of Spread
	Variance = 
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from frequency table

	
	Standard deviation =
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. If a data set is spread out then its variance (and hence s. d.) will be large.

	
	Coding – if a fixed number is added to / subtracted from all numbers in a data set, then the mean goes up / down by that number, but the variance (and hence s. d.) stays the same. If we’re told the values of 
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for some a, and we want to find the mean & variance of x then, letting y = x – a, we have
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Variance of y = 
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and so this is the variance of x as well.

	
	Range = highest value – lowest value

	
	Lower quartile = value ¼ of way through data = median of first half of data. Upper quartile = value ¾ of way through data = median of second half of data

Interquartile Range  = upper quartile – lower quartile

	Diagrams
	Stem-and-leaf diagrams – must include a key

	
	Box-and-whisker plots, show bottom of range, LQ, median, UQ and top of range

	
	Histograms, area is proportional to frequency; on the vertical axis plot 

frequency density = frequency/class width

	
	Cumulative frequency graphs, cum. freq. = total frequency up to a value, can be used for median, quartiles, by drawing lines ¼, ½ and ¾ of way up, drawing lines down from curve and reading values off the bottom


	Perms & Combs
	Permutation means arrangement – order matters. Combination means selection - order doesn’t matter. So, e. g. if we’re picking 3 letters out of A, B, C, D and E then ABC and ACB count as different permutations but the same combination.

	
	Number of arrangements (perms) of n distinct objects is n!

	
	Number of arrangements (perms)of n objects, of which p are the same, q are the same, etc is 
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	Number of permutations of r objects out of n is nPr

	
	Number of combinations of r objects out of n is nCr  = (nr)

	
	“and” means multiply, “or” means add

	Probability 
	Tree diagrams can be used to display events

	
	If A & B are mutually exclusive (they can’t happen at the same time) then

P(A or B) = P(A) + P(B)

	
	If A & B are independent (outcome of one doesn’t affect outcome of other) then P(A & B) = P(A) × P(B)

	
	Conditional probability – to find the probability that B happens given that A has happened, draw a tree diagram then find the probability of the appropriate branch


	Probability distributions
	The probability distribution of random variable X is a table showing the values X takes and their corresponding probabilities

	
	The probabilities in a probability distribution must add up to 1

	
	The expectation or mean, E(X) = µ = Σxp *

	
	The variance, Var(X) = Σx2p - µ2 *

	Binomial distributions
	X has a binomial distribution, X ~ B(n, p), if 

(i) a fixed number of trials takes place - n 

(ii) each trial has two outcomes and a fixed probability of success – p
(iii) the outcomes of trials are independent

(iv) X counts the total number of successes

	
	P(X = r ) = nCrpr(1 - p)n-r * (r successes = pr, n-r failures = (1-p)n-r,  nCr ways)

	
	Tables of cumulative binomial probabilities give P(X ≤ r)*

	
	E(X) = np *, Var(X) = np(1 – p) *

	 Geometric distributions
	X has a geometric distribution, X ~ Geo(p), if 

(i) a number of trials takes place until success occurs 

(ii) each trial has two outcomes and a fixed probability of success – p
(iii) the outcomes of trials are independent

(iv) X counts the number of trials up to and including the first success

	
	P(X = r) = (1 – p)r-1p* ( r – 1  failures = (1 – p)r-1 then one success = p )

	
	P(X > r) = (1 – p)r ( r  failures = (1 – p)r )

	
	E(X) = 1/p *


	Correlation
	The product moment correlation coefficient (r) measures the linear correlation of pairs of data (how close the scatter diagram is to being a straight line)

	
	r lies between -1 & 1. r = 1 when the scatter diagram forms a straight line of positive gradient, r = -1 when the scatter diagram forms a straight line of negative gradient, r is close to 0 when there is no correlation
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	r does not change if x and/or y are rescaled.

	
	Spearman’s rank correlation coefficient (rs) measures the amount of agreement in order between two rankings (it’s the PMCC of the rankings)

	
	rs lies between -1 & 1, rs = 1 if the two rankings are in the same order,  rs = -1 if the two rankings are in the opposite order
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*,  where d is the difference between rankings

	Regression
	The least squares regression line of y on x is a line of best fit which can be used to estimate y from a given x value. Equation : y = a + bx, where
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	The least squares regression line of x on y is a line of best fit which can be used to estimate x from a given y value. Equation :x = a’ + b’y, where 
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	If x is a controlled variable this means its values aren’t random. In this case, x = a’ + b’y  mustn’t be used  - use y = a + bx to estimate either x from y or y from x.

	
	The lines with equations y = a + bx and  x = a’ + b’y both pass through 
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NB * means it can be found on the formula sheet
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