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Descriptive Statistics

Frequency tables

Suppose the values observed for a given variable X for statistical units i (i=1,..., n) are represented
by: X1, Xz, Xg,..., Xn

. Discrete (ungrouped) data:
Absolute frequency (Fj) — Number of times each value of variable X is observed (j=1,2,...k).
e Cumulative absolute frequency - cum F; = Zj F,=N
e Relative frequency (fj) — Proportion of times each value of the variable X is observed: fi=F;/N

o

e Cumulative relative frequency - cum f; = ¥ f; = Z, —=1

b. Grouped data:

e jdenominates class j", with j=1,2,3...,m

Class width: aj=l;- l;-1

Class midpoint: MPj= (lj+ 1j-:1)/2 or MPj= lj-1 + (lj- 1;-1)/2
Frequency density: h; = Fj/ajor h;j = fi/a;

Measures of location

Arithmetic mean:

Discrete data

SR

j=1 Jj=1

Grouped continuous data X = 1ZjanjMP =", fiMP;

Median:

Uneven number of observations: xp, = xn+1
2

Discrete data

Xn+xn
Even number of observations: x, = -2 22
0.5 —cum f(Me — 1)
Xpe = Li-1(Me) + a(Me)

f(Me)

Grouped continuous data

where:
- .1 (Me): lower limit of the median class




- cum f(Me-1): cumulative frequency of the class before the
median class

- f(Me): relative frequency of the median class

- a(Me): width of the median class

Mode:

Grouped continuous data

f(Mo+1)
f(Mo—-1)+f(Mo+1)

Xuo = U1 (Mo) + a(Mo)

Quantiles: Q1, Q3

B 0. 25—cumf(Q1—1)
Grouped continuous data
B 0. 75—cumf(Q3—1)
Measures of dispersion
Interquartile range: ‘ IRQ=Q3-Q1
Mean deviation:
Discrete data MD, = W
m n|MP — % m
Grouped continuous data MD, = M = Z filmp, — x
n ]':1
Standard deviation:
S = Z?=1(xi _f)z
Discrete data x = n
\2
s = XLy n(MP,; — %) _
Grouped continuous data x n -
Variance:
Sz _ Z?=1(xi - f)z
Discrete data x = n
ymon (MP
2 j=1"
Grouped continuous data 5% = Zf’(MP
IQR - -
Relative interquartile range: RIQR = IR _Q:—01_0:-&
S Q; Q; XME
Coefficient of variation (CV): cV, = ;f
Measures of concentration
- YT (cumfi(x) — cum ;)  XT5N(pj — qj) 75l
Gini Index Gl = =1 = m—1 = tTym-1,,.
j=1 cumf;(x) j=1 Pj 51 Pj




Symmetry / Asymmetry of the distribution

e mean=median=mode: symmetrical distribution
e mean>median>mode: positive asymmetry — skewed to the left

e mode>median>mean: negative asymmetry — skewed to the right

Rates of change and indices

Average relative change
or rate of change

Absolute change AXpirt = Xevre — Xo withk =1, 2, ... (time periods)
Mean absolute change MAX g r = X”i_xt, withk =1, 2, ... (time periods)
Relative change — rate of - Xk = Xe  AXeypre  Xevk 1
change or rate of growth | ttkt ™ —x T x T x, ’
1
mr (Xt+k)k 1
ke = _
t+k,t X,

1
= (1 + rt_l_k,t)k - 1

1
= [(1 + rt+1,t)(1 + rt+2,t+1) (1 + rt+k,t+k—1)]k_1

Year-on-year rate of

h
change b

Xts — Xt—1,s . .
_, with t the year and s the period
xt—l,s

Simple Indices

Consider a time series for variable X between years 0 and t, Xi, X2, X3,..., X¢:

Chain ind . Xy, X . X3 X
1o =—,l1 =—,i30 =—,lfi 1 = ——
aln Inaex 1,0 X, 2,1 X, 3,2 X, tt—1 X,
] ] . Xy, X . X3 X
Fixed base index lig = X_o' Lo = X_o' l30 = X_o v lgg = X_o
Chain index:

Relationship between indices and
rates of change

g1 = (1 + Tt,t—1)

Fixed base index:
it,O = (1 + Tt’o)

Properties of indices:




Circularity

lto = leg—1* %132 *1lq %1

Xt
. ; Ito x X¢
Rebasing irp = —— because - =—
ino X x,
Xo
) b Xt 1
Reversibility o T PeCAse T X
. .

Composite or aggregate indices

Index of value

Value Index = Price Index*Quantity Index

_ Xbede

— * —JP Q _ pP Q
Ivalue - Y. Po.do - Iprices Iquantity - Lt,O * Pt,o - Pt,o * Lt,o

Laspeyres Price Index

m . _J
800" om L
j=1Po 9

Laspeyres Quantity Index
je1 pg- 4l

L4, = Al
t,0 j i
1jn=1p0_q0

J

m

P _ E j Pt

Lt,o —_ . WO _j,
]_1 po

Laspeyres indices as the weighted average of simple indices

m , J g
Z W({q—t., with Wé = _Po-9o
j= /

, m J ]
1 4 j=1Po- 40

Paasche Price Index

m o ]
j=1DPt- 4t

J

P _
Pt,O_ m j
]zlpo'qt

Paasche Quantity Index
Lipl.ql

pPe = -t
t,0 j i
j=1P¢ - dp

Association and linear relation between variables

Covariance between Xand Y

Z(Xj - )Z)(yj _Y_)
j=1

S, =
YX n

Linear correlation coefficient
between X and Y

1en i _
Syx ZZFI(’CJ’ - x)(yi - y)

rYX=SXSY= 1 an 21 an —\2
(o -2 250y - 9)

Regression line Yi=bo+biXi+€;
b, =V —b,X
Regression parameters
SYX
b =—"2-




