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Abstract: nowadays there are lots of areas, which are considered deprived all over the world. Each government
has special programs — both on national and local levels — aiming to tackle deprivation. For example, the
government of United Kingdom often uses the Index of Multiple Deprivation, to find out these regions and then
to target funding to the most deprived ones. The model considered factors such as income, employment, health,
education, skills and training and crime. It also looked at disability, access to housing and the built environment
in cities and towns in England and Wales. | suppose that it will be useful for each government to have this index
to help tackle deprivation.
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MOJEJb AEINPUBAIIMA B AHI'JIMA
Tumoxuna A.B., Tpery6 U.B.?

YTumoxuna Anacmacus Bukmopoena - 6axanasp, cmydenm,
MeAHCOYHAPOOHbILL (PUHAHCOBbIL (haKynbmem,
2Tpeay6 Unona Braoumupona - 00Kmop 3KOHOMUHECKUX HAYK, KaHOUOAm MexXHUYecKux Hayk, npogeccop,
Kagheopa mamemamuyecko2o MoOenUpoO8aHs IKOHOMUYECKUX NPOYECCO8,
Qunancoswvill yHusepcumem npu [lpasumenvcmee Poccuiickoti @edepayuu,
2. Mockesa

Aunomayusa: 8 Hacmoswee 6peMs  CYwecmeyem —MHONCECMB0  PAUOHO8, KOMopble  CUUMAIOMCS
HeONa2oNOIYUHbIMU 80 6CeM Mupe. Y Kajxicoo2o 20cy0apcmea ecmv CReyUudibHble NPOSpAMMbl - KAK HA
MeANCOYHAPOOHOM, MAK U HA MECMHOM YpOGHe, - HanpaegienHvie Ha 6Oopvby c Odenpusayueu. Hanpumep,
npasumenscmeo Coedunennozo Koponeecmea ucnonv3yem unoekc Oenpusayuu, 4mobwl pacno3Hame 3mu
peauonnl, a samem onpedeiums yeiesoe gunancuposanue. Mooderw exniouaem 6 cebss maxkue akmopul, Kax
00X00, 3aHAMOCMb, 30PABOOXpaHenue, 06pazosanue, HABLIKU U NPOPECCUOHATLHASL NOO20MOBKA U
npecmynnocms. OHa maxaice 8KOUAEM UHBANUOHOCTHb, OOCMYNHOCHb HCUTbS 8 20PO0AX U npueopooax Anenuu
u Yanwsca.

Knrouesvie cnosa: nebnazononyynvie paioHvl, UHOEKC 0enpusayu, IKOHOMempuiecKdas Mooeb.
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The Index of Multiple Deprivation, commonly known as the IMD, is the official measure of relative
deprivation for small areas in England. It is the most widely used of the Indices of Deprivation .The Index of
Multiple Deprivation ranks every small area in England from 1 (most deprived area) to 32,844 (least deprived
area)[8]. The English Index of Deprivation is based on 37 separate indicators, poverty indicators.

This Index is very useful, because it could help us to:

1. compare small areas across England;

2. identify the most deprived small areas;

3. explore the domains (or types) of deprivation;

4. compare larger areas e.g. local authorities;

5. look at changes in relative deprivation between versions (i.e. changes in ranks).

I have constructed the econometric model analysis of the dependence of economic parameters (Income rank,
Employment rank, Education rank, Health rank, Crime rank, Barriers to housing and services rank and living
environment rank) on Index of Deprivation of different districts of England. All data is taken from official
governmental website of UK www.gov.uk. To be more precisely, | have used Statistics on relative deprivation in
small areas in England. The English index of deprivation measure relative deprivation in small areas in England
called lower-layer super output areas. The data are performed for different districts of UK for 2015. This is a
direct link: https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015.

The initial form of the model is:
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Yi=aot+a Xy +a, Xop+as - Xagptay Xy +as-Xsp + a6 Xee + a7 Xop + &
aq,0a;,03,04,0s5,06,a7 > 0
E(e) =0
o(e;) = const

where, Y; —Index of Multiple Deprivation (IMD) Rank

X1~ Income Rank

X,,— Employment Rank

X5,— Education, Skills and Training Rank

X,.— Health Deprivation and Disability Rank
Xs: — Crime Rank
X¢: — Barriers to Housing and Services Rank

X, — Living Environment Rank

&, — disturbance term

To construct the good econometric model and understand that these economic parameters really have
influence on Index of Deprivation, | made the following tests of this model.

The first step of investigation was the construction the correlation matrix.

Table 1. Correlation matrix

Y X1 X2 X3 X4 X5 X6 X7
Y 1,00
X1 0,97 1,00
X2 0,94 0,95 1,00
X3 0,81 0,81 0,84 1,00
X4 0,76 0,73 0,83 0,64 1,00
X5 0,62 0,57 0,54 0,44 0,35 1,00
X6 0,11 0,05 -0,12 -0,09 -0,27 0,09 1,00
X7 0,48 0,41 0,35 0,21 0,33 0,17 -0,07 1,00

Source: https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015 Calculation made by the author.

According to the table, it can be seen that the first four parameters (Income rank, Employment rank,
Education rank, Health rank) have strong positive linear relationship with Index of Multiple Deprivation (IMD)
Rank. Crime Rank (X5) has weak linear relationship, and the rest have not linear relationships at all.

The next step of my investigation was to cover the regression analysis so that we could get the estimated
form of this econometric model.

Estimated form of model

Y, = -5129,16 + 0,27 - X;; + 0,32-X,, + 0,14 - X5, + 0,13 - X,; + 0,11 - X5, + 0,16 - X, + 0,18 - X, + &,
(743,4)  (0,08)  (0,08) (0,04)  (0,04) (0,02) (0,02) (0,02) (1211,46)
R> = 0,98 F = 343.84 F,,;, = 2,23
Torie = 2,02df, =7 df, = 43

Now instead the parameters ay, a4, a,, as, as, as, ag, a;their estimates are presented in the equation: -5129;
0,27; 0,32; 0,14; 0,13; 0,11, 0,16; 0,18 correspondingly. Besides this, the system includes the standard deviations
of parameters and disturbance term (numbers in round brackets) the values of R?, F and F,,;;.

R2-TEST

Concerning this test everything is rather simple and not go beyond the analysis of R2. According to this test
if R? is close to 1 means that model is constructed very good because this parameter shows
Xi6) X6, X3t Xar» X5t X, X7cinfluence on the Y variable by linear regression. In our case R%=0,98, so the model
is constructed well because 98% of var. X,;, X,;, X3¢, Xaer Xse) Xor, X7 describes var. Y by linear regression
model.

F-TEST

This test also requires calculating the F-crit and compares it with F given in regression analysis. F-test results
are presented below:

Foue = 2,23 F = 343,84

This test checks the whole specification whether its quality is high or low and if R? is random variable or
not. If F..;; > F, the quality of specification is low and R? is random. Otherwise, vice versa.

In our case according to the calculationF,,;; < F, so | conclude that the quality of specification is high and
R? is non-random variable.

T-TEST is held for checking a significance of coefficients. The following table provides significant
information concerning with t-test.
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Table 2. T-test

[tstacl teric Significance
ag -6,90 2,02 Yes
a, 3,46 2,02 Yes
a, 3,85 2,02 Yes
az 3,69 2,02 Yes
ay 3,74 2,02 Yes
as 4,67 2,02 Yes
ag 7,44 2,02 Yes
a; 7,15 2,02 Yes

Source: https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015 Calculation made by the author.

THE CONFIDENCE INTERVAL AND THE ADEQUACY OF THE MODEL

Next step of my investigation was the estimation of the adequacy of model. For that | constructed
confidence interval. Confidence interval consists of two boundaries: low and upper boundary. First of all |
calculate theoretical point. y* =ap+a; *X; +a, * X, +az * Xz +as * X, +ag *Xs + ag * X + a; * X, .
y" = 1518,97.

Then, | construct confidence interval:

(Yoo — tepic * S; Yoo + torie * S) = (1518,97 — 2,02*1211,46; 1077,06 + 2,02*1211,46)

=(-924,17; 3962,12)

So we can see that Yrasz = 1229, so it belongs to the confidence interval. This means that then with
probability 98% my model is adequate.

GOLDFIELD-QUANT TEST

To verify the possibility of using method of ordinary least square it is necessary to check the premises of
Gauss-Markov theorem. As a result of this test, we find out, if the residuals are homoscedastic or not and if we
may use ordinary square to estimate parameters.

1. Finding the sum of the Absolute values of independent variables. In the model we have 7 independent
variables, so in order to find abs of them | create the extra columns: = ABS(X;) + ABS(X,) + ABS(X3) +
ABS(X,) + ABS(Xs) + ABS(X,) + ABS(X,)

As the number of observations is equal to 52, so it is possible to divide data in 3 parts: first part contains 20
observations; second — 12; and third — 20;

2. Building of regression models for first and third parts. After constructing regression models, using the SS;
(green part) and SS,, (blue part) we obtain Goldfield — Quant coefficient.

_SS1_ .
GQ—E—OAS,
1/GQ= 2,22
3. Comparing GQ and 1/GQ numbers with Ferigo. If

1|,. GQ < |:critGQ y
Tl/GQ < FcritGQp’

this condition is fulfilled, residuals are homoscedastic and we may use ordinary square to estimate
parameters or coefficients of the model; otherwise, residuals are heteroschedastic and we can’t use ordinary
square to estimate parameters or the coefficients of the model.

In the model | obtained Feico = 2,91, as | can see 0,45<2,91 and 2,22<2,91 so residuals in this model are

homoscedastic and | can use ordinary list square to estimate parameters of coefficients of the model.
DURBIN-WATSON TEST
Durbin-Watson test is used to check if there is an autocorrelation between nearest residuals. To calculate DW
constant the following formula is applied:

2
€t — 64—
DW = Z(tiz“) = 1.94
xef
In model there are seven coefficients and number of observations is equal to 52, so n=52 and k =7. Using
table of values for Durbin-Watson criteria | find values dl= 1.134 and du= 1.685. Then | make a table with

intervals:
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Table 3. Test of Durbin-Watson

0 dl du 2 4-du 4-dl 4
0 1.081 1.692 2 2.308 2.919 4

Source: https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015Calculation made by the author.

If DW lies in red intervals there is an autocorrelation between two nearest residuals. The third Gauss-Markov
condition was not confirmed and we can not use ordinary list square.

If DW lies in green interval there is no autocorrelation. Third condition of Gauss-Markov theorem is
confirmed, | can use ordinary list square for estimated coefficients.

In my case DW=1.94, DW lies in green interval. It means that there is no autocorrelation between two
nearest residuals and third condition of Gauss-Markov theorem is confirmed, | can use ordinary list square for
estimated coefficients.

And finally, I made Interpretation of coefficients. If income will rise by one rank, the IMD will increase by
0,27 rank. If employment will rise by one rank, the IMD will increase by 0,32 rank. If Education, Skills and
Training will rise by one rank, the IMD will increase by 0,14 rank. If Health Deprivation and Disability will rise
by one rank, the IMD will increase by 0,13 rank. If Crime will rise by one rank, the IMD will increase by 0,11
rank. If Barriers to Housing and Services will rise by one rank, the IMD will increase by 0,16 rank. If Living
Environment will rise by one rank, the IMD will increase by 0,18 rank.

CONCLUSION

In conclusion, it should be mentioned that this econometric model shows, that economic parameters have real
impact on Index of Deprivation of different districts of England. It means that if district of England goes up by
one position at income rank, the IMD will also increase by 0,32 rank. So, it may be conclude that if country uses
this index to tackle deprivation, it will help the government to identify the critical social areas that the
government should focus on it. By identifying these problematic areas government may accumulate all forces to
enhance the economic parameter, like unemployment, education and crime rates.
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