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- Homework: 15%
- Final Exam: 40%
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|

Nature of Location | nstr uments
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- POPULATION: Which is all subjects possessing a common characteristic that is being
studied. and itsclassified into
(1) Finite
(2) Infinite
(3) Real
(4) Hypothetical

- SAMPL E: A subgroup or subset of the population.

- DATA : It’sthe observations, which classified into (1) Quantitative Data
(2) Quadlitative Data

- RANDOM VARIABLE: A variable whose values are determined by chance. Which
classified into
(1) Discrete R. Variables, which assume afinite or countable
number of possible values. Usually obtained by counting.
(2) Continuous R.V, which assume an infinite number of
possible values.

5 EHG 201 4slas) b sl ga s Clibare dadlaa ) s

al




NOTE

oY) asle IS oball Lin sl g and — Call a3 3 sana [y 53S0 ALY

Creguency Tables

—xample
Mhe following data represent 50 students grades

3 C ACDFCBAFDCBCUFUC CUDCUCB CUC

CA DBUDZ CCUB D CFBI CDCBAC C B
DBAFCD

onstruct the frequency table using Tally Marks method?

(J)C) T

Grade Marks
A N/B
B /R
C WL it A
D I
F HH— ]

n case of numerical and large amount of data the above technique not suitable]

50 we will select the following approach (using classes)

1) Determined the number of classes using the following formula

Number of classes=1+ 3.3 logn
Where nis a number of data use

~XAMPLE

The concentration of magnesium of 45 groundwater samples were determined and shown in thé
ollowing table. Put the data in the form of frequency table
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15.0 18.1 || 14.4 ||14.6|| 10.9 18.1 || 18.2 18.3 15.0
16.0 12.6 || 16.6 |[20.7| 19.8 11.6 || 12.8 15.6 11.0
15.3 9.4 19.5 ||18.3|| 14.5 16.6 || 11.5 16.4 12.5
14.6 11.9 || 125 (|18.6| 13.1 12.1 || 10.7 17.3 12.4
17.0 6.3 16.8 |[12.5|| 16.3 14.7 || 12.7 16.3 11.5
Answer
1- Find the number of classes
=1+ 3.3log 45
=1+ 3.3log (1.653)
=6.46
~ 7

2- Find therange (R)
he range of a set of numbers is the largest value in the set minus the smallest value in the set.
ote that the range is a single number, not many numbers

Range (R )= X maimum - X minimum

R =207-63=144
3- Find the length of class

Range

L ength of class
No. of Classes

=144/ 7= 206 = 2.1

.25—- 8.35 14 65- 16.75
3.35— 10.45 16.75 - 18.85
0.45 - 12.55 15.85 - 20.95
2.55-14.65
Classes center of classes | Frequency Relative
Frequency

6.25-8.35 7.30 1 0.022

8.35-10.45 9.40 1 0.022

10.45 - 12.55 11.50 12 0.267

12.55 - 14.65 13.60 8 0.178

1465 - 16.75 15.70 11 0.244

16.75 - 18.85 17.80 9 0.200

18.85 — 20.95 19.90 3 0.067

Total 45 1.00
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—our types of freguency histogram
- Log normal distribution

- Normal distribution

- Uniform distribution

- Exponential distribution

n Figure (1) is asymmetrical and the phenomenain x-direction

n Figure (2) is symmetrical

n Figure (3) is symmetrical and the phenomenais homogenous like grain-size
n Figure (4) is asymmetrical and negative relationship

8- Frequency Polygon
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xample: Theset 2,2,5,7,9, 9,9, 10, 10, 11, 12

xample: Theset 3,5, 8, 10, 12, 15, 16

xample: Theset 2,3,4,4,4,5,5,7,7,7, C

Example (1) The set of numbers 3,4, 4,5, 6, 8, 8, 8, 10
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-xample (2) The set of numbers5, 5, 7, 9, 11, 12, 15, 18
Answer: It has median

What is the relation between the Arithmetic mean, Mode and Median ?

Mean, Median, Mode

» Positive Skew moves mean to right

* Negative Skew moves mean to left

« Normal Dist’n has mean = median = mode
 Median has highest prob. of occurrence

Mean = Mode = Median ™ Mode-
" Median
Mean x‘“ﬁ

Symmetrical Positive skew Mepative skew

Figure 3.9

Effect of skewness on PDF and relative locations of mean, median, and mode, (From Haan, 1977, Fig. 3.3.).

Example
hat isthe average, Mean and Median of: 1, 1, 2, 4, 7?

eigth Mean ((X,)
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Sometimes we associate with numbersX; , X , X3 , X, certain weighting factors or
veightw, , W, , Wz ,...... w,, depending on the significant or importance
ttached to the numbers. In this case

Example:

A student’s final marks in math, physics, English, and Arabic are 82, 86, 90 and 70
espectively. If the respective credits received for these coursesare 3,5, 3and 1 :
letermine an approximate average mark.

Seometric Mean (( G)

t is estimated by the following equation

n
G =V Xy X2 ... Xp,

n practice, G, is computed by logarithms and its equal the arithmetic mean of the
Egarithms of full data.

OTE : Thedata should not contain negative or zero values

Harmonic Mean (H)
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he Harmonic mean of a set of N numbers X3, X2 X3,.... Xy iSthe reciprocal of the arithmetic
nean of the reciprocals of the numbers

1
Hm = = N/ YUx
1Un> 1/x

Note:
Harmonic mean cannot be calculated when the data contain zero value why?

Example

I he harmonic mean of thenumbers 2, 4, 8is

Example
What is the har monic mean of the following

2,1,4,58

What is the reation between the Arithmatic mean, Harmonic mean and
Seometric mean?

Arithmetic mean > Geometric mean > Har monic mean

Skewnss Estimation
|t’s a degree of symmetrical or far from symmetrical distribution of the data

Mean - Mode

Standard Deviation PERSON LOW (1)

Skewnss =

3 (Mean - Median) G201 “dbas)laslsmy Clhie dalles ) i
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PERSON LOW (2)

L ater we study the standard deviation, But it can simplify the two above
quations and it givesthefollowing

(Arithmetic mean — M ode) = 3(Arithmetic mean —M edian)

Mhisistherelation between the Arithmetic mean, Mode and M edian

IMoving Average

LVe define moving aver age of order N to be given the sequence of arithmetic means. It
ysually applied in the time series.

X1y X2, X3y wrereveneneeenn Xn

Degree of movements=n—-m+ 1

IGiven a set of numbers X1y X2, X3y weveeenennnnnnn Xn
~XAMPLE

IGiventhenumbers 2,6, 1, 5, 3, 7, 2 amoving average of order 3 isgiven by the
sequence

t is customary to locate each number in the moving average at its appropriate
position relative to the original data. In this example we would write

Original data 2,6,1,5 3,7 2
Moving averageof order 3 3, 4, 3, 5, 4
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The degree to which numerical datatend to spread about an average value is called
he variation or dispersion of the data.

V arious measures of dispersion or variation are available, the common being the
Range

Mean Deviation

Standard Deviation

1) Range(R) = Xmax = Xmin

> x-x]

N
Where X isthe arithmetic mean of the numbersand [x —X [isthe
Wbsolute value of the deviation of x from x. The absolute value of a number without

he associated sign and is indicated by two vertical lines placed around the number.
Ihus |-6 [=6, |+3 ]

2) Mean Deviation (M .D) =

EXAMPLE
Find the mean deviation of the set of numbers2, 3, 6, 8, 11

Answer Arithmeticmean = X =2+ 3+ 6+ 8+ 11 = 6
5

Mean Deviation (M.D)= |2-6 [+|3-6 [+|6-6 [+|8-6 [+|11-6

5

|-4/+|-3/+]0/+|2]+]|5]
= = 4+ 3+ 0+2+5= 2.8
5

(3) Standard Deviation
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Straight line equation
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l=a+b(2 (1)
3=a+b(3)---—-- (2)) Complete
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Ty=

Average (Y )=

Y =4.16+3.29 X

“ Y V= 4.16+3.29 X I

|| % 17.72
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VHAT ISA TIME SERIES

Foo98 89 oo M

QOriginal
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Y =Cxl
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YEARS | [Jan_ | Feb | Mar| | Apri. | /May |/ Jun | Jul’ | Aug | Sept |/ Oct | Nov | Dec |[Total ||Mean

2000 318 | 281 || 278 | 250 | 231 | 216 | 223 |1245 | 269 | 302 | 325 | 347 | 3285 | 274
2001 342 | 1309 || 299 | 268 | 249 | 236 | 242 |1 262 | 288 | 321 | 342 | 364 | 3522 | 294
2002 367 | 328 || 320 | 287 | 269 | 251 |/ 259 |/284 | 309 | 345 | 367 | 394 | 3780 | 315
2003 392 | 349 |[342 | 311 |/ 290 ||273 | 282 | 305 | 328 | 364 | 389 | 417 | 4042 | 337
2004 420 | 378 |1 370 | 334 | 314 | 296 | 305 || 330 | 356 | 396 | 422 | 452 | 4373 | 364
2005 453 | 412 |1 398 | 362 | 341 | 322 | 335 || 359 | 392 | 427 | 454 | 483 | 4738 | 395
2006 487 | 440 |1 429 | 393 | 370 | 347 | 357 ||388 | 415 | 457 | 491 | 516 | 5090 | 424
2007 529 | 477 |1463 | 423 |1 398 | 380 | 389 |1 419 | 448 | 493 | 526 | 560 | 5505 | 459

2000 — 2007 <l sl &y 5el) s siall 5 galaall J g2l peia 4

Sl Jead) (

N

alad) olasy)
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2000 2001 2002 2003 2004

2005 2006

2007

3285 3522 3780 4042 4373

4738 5090

5505

273.7 2935 315.0 336.8 364.4
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