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Normal distributions with a mean p and » Regions within the original normal distribution \for mere sbout this Tables (usually) E
A standard deviation o can be transformed into the correspond to regions in the standard normal distribution. : show areasto  *
standard normal distribution with mean of zero » Areas in the standard normal distribution are known and left of Z values. o

and standard deviation of one. tabulated in tables (or stored in statistics programs).

] For z=0,
Let s do x Lot X— ﬂ L Area to the left Area between z=0
z = [ 03 z= o 03 fromtable = 0.5 and z=1 is therefore:
3L g 02 <l. e Area from 02 1 Foriz=l, i i
RaEs g = Area to the left
Q 01 e 34.13% o sameas W 04 30.13% from table = 0.8413 N:t_e1, a':alsl::eve
50% =1 wou .
£ x Zo bt Area from ‘ ok 1-0.8413 = 0.1587
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Example #1 - masses of guinea pigs Example #1 - masses of guinea pigs Example #1 - masses of guinea pigs Example #1 - masses of guinea pigs = cmme | [
: . : i s How many guinea pigs are lighter How many guinea pigs are lighter How many guinea pigs are heavier
Consider a population of 80 guinea pigs in v g Pl A 9 v Pig £ 9 Vg Pig i
: ; ; than 1.1 kg? than 1.4 kg? than 0.8 kg?
which the mean mass is 1.1 kg and the o o
standard deviation is 200g (0.2 kg). gotH_11-11_ o @ g o X8 _14-11 u 5o xon _08-11 s
~ @ o o T o 02 A\ T ¢ " o2 !
How many guinea pigs are lighter than 1.1 kg? =93 _15 -03 _
How many guinea pigs are lighter than 1.4 kg? below z=0 02 below z=1.5 0.2 i above =15
; : ; Py
How many guinea pigs are heavier than 0.8 kg? For 2=0, the area to the Forz=15, the areatothe . 1-0.0668 = 0.9332 T T
left from table = 0.50! left from table = 0.9332 the left from table = 0.0668

80 x 0.5000 = 40 guinea pigs 80 x 0.9332 = 74.656 guinea pigs 80 x 0.9332 = 74.656 guinea pigs

Example #2 - viral load counts Example #2 - viral load counts Example #2 - viral load counts S==

5 . . How many patients have a viral load How many patients have a viral load between ! What viral load value divides the population into
Consider a population of 15,000 infected less than 62,0007 " 53,000 and 74,0002 a atop 5% and bottom 95% o
patients with a mean viral load of o 5000 - 60,000 7000 o Frobt araas i Gble o
60,000/ml and standard deviation of 7,000. 5 92:000-60,000 . == o o0 ! * 0.9495 is 2= 1.64 " 95%

7 000 P = - 0.9505 is 2= 1.65 ay - 5%
i o 74,000 - 60,000 . 14,000 " e
How many patients have a viral load less than 62,000? = 2000 ogew F R T z= i
. . 7 000 below 2=0.2857 T
How many patients have a viral load between 53,000 and batwean;:t:and 2 x = (7,000)(1.64) + 60,000 = 71,480
For z=0.2857, the area to the i =17, . ) =171,

74,000? 15,000 x0.6103 e from tabl s between__— 0.8772-0.1587  forz=-1,0.1587 tothe left x = (7,000)(1.65) + 60,000 = 71,550
What viral load value divides the population into a top 5% and = 9,154.5 patients 0.6103 and 0.6141 =0.7185 Foi 2 2, 0.8772 to th lefe ——8 Viral load between 71,480 and 71,550
bottom 95% 15,000 x 0.62,41 From 9,155

15,000 x 0. 7185 = 10,777.5 patients i Interpolate: (***%) (7,000)+ 60,000 = 71,515

=9,211.5 patients t0 9,212 patients

Example #3 - exam scores
What is the range for the middle 50% of the scores?

Example #3 - exam scores it
Which score corresponds to the 90% percentile?

Example #3 - exam scores
How many scores are between 70 and 807?

Example #3 - exam scores

Consider a set of 2,000 exams with a mean score

= 70 — 74 -4 o4 o4
i z= —=-0.66 p From areas in table
of 74 and a standard deviation of 6. 306 . : & ;,:;;,:is ,;, ;:,,,e i g cpan RS
ait B = . ' NS 0.7486/0.7517 is 2= 0.67/0.68 —_**
How many scores are between 70 and 80? e et s im o S el
Which score corresponds to the 90% percentile? T * TR EL e z=——" Qx =o0z+pu X x = i
: ; ! -0. P ._|_. = =
What is the.range for the middie 50% of the scores? =0.5899 e _— x =(6)(1.28) + 74 = 81.68 Below 1.28 or 1.29 -0.675t0 0.675
For z = -0.66, 0.2514 to the |V x=(6)(1.29) + 74 = 81.74 x =(6)(-0.675) + 74 = 69.95
Forz=1,0.8413 to the left ; A score between 81.68 and 81.74 x = (6)(0.675) + 74 = 78.05 Bestgw::"
2,000 x 0. 5899 = 1,179.8 scores Interpolate: (3) (81.68)+(55) (81.74) = 81.69 IQR=8.1  and78.05
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