2.5 Measures of Position

Fractiles are numbers that partition an ordered data set into equal parts.

The three quartiles Q1, Q2, and Q3 divide an ordered data set into four equal parts.  25% of the data falls on or below the first quartile, Q1.  50% of the data falls on or below the second quartile, Q2 (which is the same as the median).  And 75% of the data falls on or below the third quartile, Q3.

Ex 1:  Consider the following data set:
100  27  18   93   34   54   52   59   91   85  82   87   78   68  61  

To find Q1, Q2 and Q3, first put the data in order:

Lower half


upper half


↓


         ↓


18   27   34   52   54   59   61   68   78   82   85   87   91   93   100
                       ↑                         ↑                           ↑

                      Q1

Q2 (median)          Q3
Interquartile Range (IQR) – in the difference between Q3 and Q1

IQR = Q3 – Q1
Box-and-Whisker Plots

Five number summary – min, Q1, med, Q3, max

Min =18

Q1 = 52

Median = 68

Q3 = 87

Max = 100


***For instructions on how to construct a box-and-whicker plot in your calculator, check out the link on the main moodle page.


Percentiles- divide a data set into one hundred equal parts. P1, P2, P3, …P99.
A percentile tells us what percent of the data is less than a certain data value. 
SAT percentile ranks:
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Another example of percentiles:
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Calculating a percentile:

Ex: Your grade in stats is an 86.  There are 52 students taking the class this semester, 31 of whom have a grade that is the same or lower than your.  To calculate your percentile rank:  
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 So, your grade is in the 60th percentile.
A z-score represents the number of standard deviations a given value x falls from the mean ,µ.


[image: image4.wmf]x

z

m

s

-

=


Ex: The mean SAT score for mathematics in 515 with a standard deviation of 116.  Three students have scores 400, 520 and 750.  Find the three z-scores and decide if any of them are unusual.
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Z-scores that are greater than 2 or less than -2 are considered unusual.  If a data value has a corresponding z-score that is greater than 3 or less than -3, it is considered very unusual.
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SAT® Percentile Ranks
Critical Reading, Mathematics, and Writing


Score Critical Reading Mathematics Writing


800 99 99 99+
790 99 99 99
780 99 99 99
770 99 98 99
760 99 98 99
750 98 97 99
740 98 97 98
730 97 96 98
720 96 96 97
710 96 95 97
700 95 94 96
690 94 93 95
680 93 91 94
670 92 90 93
660 91 88 92
650 90 85 90
640 88 84 89
630 85 82 87
620 84 80 85
610 82 77 84
600 79 75 82
590 77 72 79
580 75 69 77
570 72 66 74
560 69 64 71
550 66 60 69
540 62 57 65
530 59 54 62
520 56 51 59
510 52 48 55
500 49 44 52
490 45 41 49
480 42 38 45
470 38 35 42
460 35 31 38
450 32 28 34
440 28 25 31
430 26 23 28
420 22 20 24
410 20 17 22
400 17 15 18
390 15 13 16
380 12 11 13
370 11 10 11
360 9 8 9
350 8 7 8
340 6 6 6
330 5 5 5
320 4 4 4
310 4 3 3
300 3 2 3
290 2 2 2
280 2 2 2
270 2 1 1
260 1 1 1
250 1 1 1
240 1 1 1
230 1 1 1
220 1 1- 1-
210 1 1- 1-
200 – – –
Mean 502 515 494
SD 112 116 110
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