PSY 201 Lecture Notes 05:  Summation Notation
Definition of numeric measure
A numeric measure is a single number summarizing one of the characteristics of data.

We’ll consider measures of central tendency, variability, shape

Importance of summation notation in numeric measures          Not in Pyrczak
Most numeric measures are based on the sum of values or functions (e.g., squares) of values.

Example:  Arithmetic Average


Word definition:  The sum of the values divided by the number of values.. Takes 16 sec.
Reason for summation notation

A shorthand way of representing the concept


Summation Notation definition:   ΣX / N
Takes about 2 seconds.
Compare the number of symbols required to represent the arithmetic average using words vs. the number required using summation notation.
Key summation notation symbol

Σ:  Greek upper case sigma.

ΣX:  The sum of all the Xs.
Summation Notation

Definition:  A shorthand notation for representing quantities based on sums of values and/or sums of functions of values.

Need:  Many statistical concepts are based on such sums.  So we need a shorthand way of representing and communicating those sums.

Basic Symbols
Definition

N
The number of scores in the collection under consideration.


(If pairs are being considered, N is the number of pairs.)

X
The variable being measured.

X1
The first value of X which was observed.  


(Not the largest nor the smallest.)

X2
The second value of X.

Xi
The ith value.

Xj
The jth value

XN
The last value of X.

Y
Another variable being measured.

Y1, Y2, Yi, Yj, YN
Values of Y defined analogously

(
The sum of the values of the variable whose symbol follows.

(X
The sum of the values of the variable, X.

(Y
The sum of the values of the variable, Y.

Start here on Tuesday.
Expansion of the summation 
Definition:  The specific algebraic expression represented by the summation symbol.

Suppose N = 3 and the following values of X were defined . . .

X1 =  5

X2 =  2

X3 =  3

(X     =          X1  +  X2  +  X3              =            5   +   2    +  3         =          10
                  Expansion with symbols                 Expansion with values
Answer
Summation Notation Building Blocks.


For the following, assume N = 3.

Suppose that we have 3 pairs of scores:  X1~Y1, X2~Y2, X3~Y3
1.  Suppose a constant, such as 6, had to be added to each X, forming N new scores, each one equal to an Xi+6.  The sum of the new set of scores would be represented as follows.

Wrong:  (X+6
((X+6) = (X1+6) + (X2+6) + (X3+6) = (X + 3*6
2.  Suppose a constant, K, had to be subtracted from each Y.  The sum of the new set of scores would be represented as follows.

ΣY-K
((Y-K) = (Y1-K) + (Y2-K) + (Y3-K) = (Y -3*K = (Y -N*K
3.  Suppose each X had to be multiplied by 5.  The sum of the new set of scores would be represented as follows.

Not needed:  ((5X) because of Not Even My Dear Aunt Sally
(5X = 5X1 + 5X2 + 5X3 = 5(X
4.  Suppose each Y had to be divided by N.  The sum of the new set of scores would be represented as follows.


ΣY/N  = Y1/N + Y2/N + Y3/N = (ΣY)/N
5.  Suppose each X had to be added to its paired Y.  The sum of the new set of scores would be represented as follows. 
((X+Y) = (X1+Y1) + (X2+Y2) + (X3+Y3) =(X+(Y 
6.  Suppose each X had to be multiplied by its paired Y.  The sum of the new set of scores would be represented as follows.

(XY = X1Y1 + X2Y2 + X3Y3

This quantity is called the sum of the products.
7. Suppose each X had to be squared.  The sum of the new set of scores would be represented as follows.

(X2 = X12 + X22 + X32

Called the sum of the squares.

8.  Suppose the sum of the X's had to be squared.  The sum of the new set of scores would be represented as follows.

((X)2 = (X1 + X2 + X3)2
9.  Suppose the sum of the X's had to be multiplied by the sum of the Y's.  The sum of the new set of scores would be represented as follows.

Wrong:  (X(Y = X1*(Y + X2*(Y + X3*(Y +
((X)((Y) = (X1 + X2 + X3) (Y1 + Y2 + Y3)

Summary of the basic summation notation operations

  ((X+K)

((Y-K)



(KX





(X2
(XY
(Y2

((X)2
((X)((Y)
((Y)2

Summation Exercises.

Expand the following for 3 scores, X1, X2, and X3.
1.  ΣX

2.  Σ(X-4)

3.  Σ(X-4)2
Give the summation notation for the following

4.  The sum of the Xs.

5.  The sum of the squared Xs.

6.  Suppose 1 was to be subtracted from each X and the result squared.  How would the sum of those values be represented?
7.  Suppose 5 were subtracted from each X and 9 from each Y, and the products of the differences taken and summed.

8. What’s the summation symbol for (X1-3)2 + (X2-3)2 + (X3-3)2 ?
Suppose you have 3 pairs of scores:  
X1 is paired with Y1

X2 is paired with Y2

X3 is paired with Y3
9.  What’s the summation symbol for (X1-3)2(Y1-8)2 + (X2-3)2(Y2-8)2 + (X3-3)2(Y3-8)2
10.  Expand Σ(X-2)(Y-5).

11.  Expand Σ(X-2)2(Y-5)2
Not in Pyrczak





Not in Minium et al.
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