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where q i,rst is the log of relative price of regions r and s for good i at 

time t, α i,rs is a cross-section (region pair) specific constant to control for 

non-time-dependent heterogeneity across cross-sections, and θ i,t is a 

common time effect. The γi,rs,j are lag coefficients in the process 

characterizing q i,rs,t , β i,rs is the coefficient that is used to compute half-life 

of a shock. 
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α i,rs allows for cross-sectional heterogeneity, such as different income 

levels and sales taxes that can lead to permanent differences in prices in 

different oblasts. θ�  :��  �� �� �'!!'#� � !�� *�% ����� ����� ��$��%��� �'!!'#�

!��%'��'#'! ����'��������� #&���#��������%'��,���� '#��� !����#�'������#"� ��

�(� *���#�� �'� � !�� �%�#"=3� ε :%�:�� �%�� ����!�"� �'� ���  #"�$�#"�#���� " ��% ����"�

�!'#�� �%'��,���� '#��� �# ��3� �����%���%�� �%��  #��%����"�  #� �'�&& � �#��� βi,rs 

which should be negative. The closer are the estimates to 0, the longer the 

estimated half-life of a shock and the more likely it is that prices are 

nonstationary.�

LL and IPS tests differ in their treatment of βi,rs. Levin and Lin (1993) 

assume that βi,rs = β for all pairs r and s for every good i. This means that 

the coefficient of the lagged dependent variable is assumed to be 

homogeneous across all cross-sectional units of the panel. The null 

hypothesis in both tests is the same, i.e. that all cross-sectional units are 

nonstationary, H0: βi,rs = β = 0. However, these tests have different 

alternative hypotheses. In the LL test the alternative hypothesis, H1: β i,rs = 

β<0, i.e. all cross-sections are stationary. In contrast, IPS allows for 

heterogeneous coefficient βi,rs in cross-sections but the alternative 

hypothesis of IPS test H1: β i,rs<0 is that at least one of the individual series 

in the panel is stationary (see Appendix A1 and A2 for detailed procedures 

of estimation). 

 The Levin and Lin test is restrictive in the sense that it requires βi,rs to 

be homogeneous across cross-sections. On the one hand, it was found in 

several cases that IPS test has more power than LL test. On the other hand, 

LL test is more convenient in that it gives one estimate of βi,rs, whereas IPS 

does not provide a single estimate of the speed of convergence. In addition, 
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=� �%�#"� @ ��� #'�� ���  #���"�"�  #�'� ���� �$�� & ��� '#� '&� $�#��� �# �� %''�� ������  #� ����

�#���� ��'&�%�� '#�����%� # �#�%��� ��$% ���3�



�

=>�

even if IPS test  rejects H0 of a unit root, it does not say how many and 

which cross-sections in the panel are stationary. 

Test statistics of both tests have nonstandard distributions and 

bootstrapping should be done to find p-value of calculated t-statistic. 

However, Levin and Lin (1993) show that as both the cross-section and 

time series dimensions of the panel grow large, the panel unit root statistic 

has a limiting normal distribution. Levin and Lin (1993) therefore provide 

correction and standardization factors required for the unit root estimators 

to have a normal distribution in the limit. Critical values of IPS statistic are 

derived by Monte Carlo simulation and tabulated in the original paper of 

Im, Pesaran, Shin (1997)1. 
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Taking into account nonzero transaction costs. As it has been said 

above, a simple AR model is usually used to study the potential 

convergence of prices toward the law of one price. Convergence speed 

�i,rs is then interpreted to measure market integration or efficiency of 

arbitrage. However, if there are market frictions like transportation costs, 

tariffs, non-tariff barriers, menu costs or pricing to market behavior then 

there can be deviations from the law of one price without arbitrage taking 

place. These frictions create a band of no convergence (Obstfeld and 

Taylor, 1997).  

A TAR model is used to capture this effect. According to this model, 

arbitrage takes place only when its gain exceeds transaction costs. If the 

price gap is inside the band, arbitrage does not affect the ratio of prices. 

In the TAR presentation, the observations are split into two regimes, the 
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inner regime where there is little or no adjustment and the outer regime 

where large deviations make arbitrage profitable and there is convergence 

to the law of one price.  

There are basically two different TAR models to choose from: the 

EQ-TAR and the Band-TAR. 
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In both models qi,rs,t  are the series of interest (log of relative prices of 

good i in regions r and s) with � in and �out being the adjustment 

coefficients, c is the threshold that separates two regimes, eout
t and ein

t  are 

the noise. EQ-TAR model exhibits mean reversion toward the mean of 

the series, while Band-TAR model represents process that reverts to the 

edge of the threshold. The process is stationary overall if the outer band 

dynamics are stationary: the process always reverts to the inner band in 

this case. 

The equilibrium in Band-TAR model is achieved whenever q i,rs,t  is 

inside the band, i.e. c � qi,rs,t � -c. In contrast to panel unit root tests 

equilibrium will hold at any point inside the band [-c;+c] and not just at 

point 0. Since there is no arbitrage inside the bounds [-c;+c], q i,rs,t  may 

follow random walk, drift or stationary process. Therefore, in many 

studies � in is restricted to be equal to 0 or not reported. Both coefficients 

�
in and �out should be negative but, typically, �in coefficients are 
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insignificant and �in > �out, implying faster convergence for relatively 

large price differences outside the band [-c;+c] (Obstfeld and Taylor, 

1997). 

Testing for the law of one price by panel unit root tests that assume 

AR(p) process instead of taking into account thresholds may lead to a 

biased estimate of � if there are transaction costs.  
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(3c) Inside-the-band regression 
 

Fig. 3. Biased estimate of AR(1) versus TAR model. 
Graphs are drawn for relative prices or butter of Dnipropetrovska oblast (region 4) to 
average Ukrainian price level. Variable (q i,,rs,t-1 - c) is on the horizontal axis, variable      
�q i,rs,t  is on the vertical  axis. 

The problem with the usual AR(1) model is that it does not 

distinguish between observations outside and inside the band and ignores 

the threshold. Figure 3 shows what happens when AR(p) model that is 
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applied in panel unit root tests pools the data as if they are a uniform 

process. 

As it can be seen from the graphs, �in >�AR(1) > �out , which means 

that the speed of convergence for observations outside the band is faster 

than for the points inside the interval [-c;+c], and a slope of the AR(1) 

model that pools the data is in between �in  and �out. �in is insignificant. 

The models proposed above are from a large family of TAR (p,k,d) 

models, which may be characterized by arbitrary autoregressive length p, 

an arbitrary number of thresholds k, and an arbitrary delay parameter d. 

The thresholds in specifications shown above are symmetrically placed 

around mean of the series with the same adjustment coefficient �out in 

both out-of-the-band parts of the model. It means that the speed of 

convergence is the same regardless whether the difference in prices in 

regions r and s is above the upper threshold or below the lower threshold. 

The reason to assume symmetric thresholds is that value of a threshold is 

assumed to represent transaction costs, for example, distance or shipping 

costs (Johansson, 2001). Since there is no reason to assume that shipping 

costs, for example, from Kyiv to Donetsk are different from shipping 

costs from Donetsk to Kyiv, symmetric threshold model is chosen for the 

analysis of regional price differences across Ukrainian oblasts. 

There are several reasons to use Band-TAR model rather than EQ-

TAR. Firstly, if it is true that there are transactions costs and arbitrage is 

profitable only if deviations from the law of one price are big enough, 

then there should be some interval in which convergence to 0 does not 

occur, i.e. convergence occurs not to 0 but rather to a band. This is 

exactly the effect that Band-TAR model captures. Secondly, Band-TAR 

model is continuous at the threshold. It means that specification tests of 

Band-TAR model against usual AR(1) model is also a test for �in = �out , 

i.e. the test of whether the convergence speeds are the same in two 
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regimes (Obstfeld and Taylor, 1997). Therefore, Band-TAR model is 

used for the analysis of regional price differences in Ukraine. 

 

In order to test for a particular specification of TAR as alternative 

against AR(p) null, LLR test is  performed: 

LLR=2*(LTAR – LAR), 

where LTAR is the value of the log likelihood function of Band-TAR 

model and LAR is the log-likelihood function of AR(1) specification.  

Band-TAR model has three unknown parameters: � in , �out , and a 

threshold parameter c. The task is to find MLE or OLS estimates of �in 

and �out for a given threshold c from partitioned samples with 

observations qi,rs,t-1 inside and outside the threshold. The optimal 

threshold c is found by a stepwise search of c that maximizes log 

likelihood ratio LLR (see Appendix B for detailed procedure of TAR 

model estimation).  

Fig. 4. Iterative search of the optimal threshold
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Since the threshold c is not identified under the null hypothesis of 

AR(1) model LLR test has a nonstandard distribution and Monte Carlo 

simulation should be used to find critical values of this distribution. “Half 

life” of the price gap is calculated by the same formula as in panel unit 

root tests. 
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Category LLR
Lambda 

AR(1)
Lambda 

TAR
Half-life 
(LL test)

Half-life 
(AR1)

Half-life 
(TAR)

Threshold,
%

Basket of 22 
food goods 5.94 -0.38 -0.73 1.93 1.47 0.53 2.56

Food 13.64 -0.24 -0.51 3.22 2.48 0.98 5.93
Nonfood 17.36 -0.13 -0.35 6.90 4.83 1.59 7.78
Services 16.01 -0.10 -0.29 9.57 6.53 1.99 6.92
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!
Speed of convergence and half-life for Levin and Lin tests are shown for the case when 12 lags are 
included. 
2 P-value of IPS statistic is shown for the case when 12 lags are included. 
3 P-values of coefficients are given in brackets.

G��*�%������� !����&'%�&''"�"'�#'�� #���"���'�&& � �#��'&������������'&�//�&''"��''"�3�
;
�*�%�����'�&& � �#�� ��*�%��� �# & ��#��������������*�% �#���'&�������'�&& � �#�� ��*�%���'@3

 Levin and Lin test IPS 
test 

  Levin and Lin test IPS 
test 

Good Coeffcient 
λλλλ1 

Half-life1 p-
value2 

 Good Coeffcient 
λλλλ1 

Half-life1 p-
value2 

Food  Nonfood 
(#of  observations =1534 for each panel)  (#of  observations=1534 for each panel) 

Sour cream -0.09316 
(0.9673)3 7.09 (0.255) Boots for men -0.10832 

(0.9943) 6.05 (0.116) 

Flour -0.15720 
(1.0000) 4.05 (0.007) Boots for women -0.08829 

(0.9214) 7.5 (0.265) 

Milk -0.18459 
(1.0000) 3.40 (0.451) Refrigerator -0.10993 

(0.9689) 5.95 (0.250) 

Sugar -0.23308 
(1.0000) 2.61 (0.001) Skirt for women -0.08862 

(0.9998) 7.47 (0.183) 

Beef -0.09382 
(1.0000) 7.04 (0.475) Soap (household) -0.10655 

(0.9921) 6.15 (0.160) 

Butter -0.17985 
(1.0000) 3.50 (0.091) Sofa (bed) -0.08644 

(1.0000) 7.67 (0.171) 

Oil -0.16229 
(0.8246) 3.91 (0.003) Stockings for women -0.08860 

(0.9996) 7.47 (0.067) 

Potato -0.34702 
(1.0000) 1.63 (0.000) Stockings for 

children 
-0.08765 
(0.8758) 7.56 (0.264) 

Poultry -0.18386 
(1.0000) 3.41 (0.015) Jacket for children -0.09611 

(0.9502) 6.86 (0.356) 

Rice -0.18079 
(1.0000) 3.48 (0.000) Average -0.095612 

(0.000)5 6.9  

Beet -0.31497 
(1.0000) 1.83 (0.000)  Services 

Cabbage -0.45100 
(1.0000) 1.16 (0.000)  (#of  observations =1222 for each panel) 

Semolina -0.16380 
(0.9999) 3.87 (0.002) Shoes repair -0.07378 

(0.9762) 9.04 (0.260) 

Cheese -0.19630 
(1.0000) 3.17 (0.015) Photo services -0.07407 

(0.0294) 9.01 (0.000) 

Horilka -0.13385 
(0.9297) 4.82 (0.091) Laundry and ironing -0.05503 

(0.7298) 12.25 (0.357) 

Fat -0.14722 
(1.0000) 4.35 (0.132) Haircut for men -0.07667 

(0.8422) 8.69 (0.152) 

Mineral 
water 

-0.06531 
(0.5748) 10.26 (0.158) Average -0.069887 

(0.000)5 9.57  

Basket of 22 
food goods 

-0.30110 
(1.0000) 1.93 (0.001)      

Average4 -0.193418 
(0.000)5 3.22       
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 Levin Lin test IPS test 

Good 4 lags 
Coeffcient λλλλ 

6 lags 
Coeffcient λλλλ 

8 lags 
Coeffcient λλλλ 

12 lags 
Coeffcient λλλλ 

Half-life 
(for12 lags) 

p-value 
(12 lags) 

FOOD 

# of 
observations 1742 1690 1638 1534   

Sour cream -0.10331 
[.01100907]1 

(0.0092)2 

-0.09536 
[.01147111] 

(0.2978) 

-0.09570 
[.01222971] 

(0.6998) 

-0.09316 
[.01288916] 

(0.9673) 
7.09 (0.255) 

Flour -0.12644 
[.01375805] 

(0.1666) 

-0.12881 
[.0147949] 

(0.7079) 

-0.14307 
[.0161395] 

(0.8794) 

-0.15720 
[.02002601] 

(1.0000) 
4.05 (0.007) 

Milk -0.19795 
[.02040345] 

(0.0952) 

-0.16362 
[.02248481] 

(0.9983) 

-0.14793 
[.02362927] 

(1.0000) 

-0.18459 
[.02712373] 

(1.0000) 
3.40 (0.451) 

Sugar -0.33570 
[.0226813] 

(0.0000) 

-0.29012 
[.02520816] 

(0.9617) 

-0.26732 
[.0259207] 

(1.0000) 

-0.23308 
[.0286023] 

(1.0000) 
2.61 (0.001) 

Beef -0.10893 
[.01272125] 

(0.3027) 

-0.10541 
[.0136497] 

(0.8849) 

-0.09237 
[.01437868] 

(0.9995) 

-0.09382 
[.01612231] 

(1.0000) 
7.04 (0.475) 

Butter -0.20868 
[.01736885] 

(0.0026) 

-0.18976 
[.01881682] 

(0.7783) 

-0.16452 
[.01995558] 

(0.9999) 

-0.17985 
[.02243385] 

(1.0000) 
3.50 (0.091) 

Oil -0.16555 
[.01463974] 

(0.0006) 

-0.15587 
[.01530199] 

(0.1808) 

-0.13970 
[.01490212] 

(0.7364) 

-0.16229 
[.01577087] 

(0.8246) 
3.91 (0.003) 

Potato -0.36669 
[.02620736] 

(0.0044) 

-0.37202 
[.0287955] 

(0.7866) 

-0.33515 
[.03090259] 

(1.0000) 

-0.34702 
[.034313] 
(1.0000) 

1.63 (0.000) 

Poultry -0.14175 
[.01408163] 

(0.2875) 

-0.13829 
[.01509496] 

(0.9462) 

-0.15159 
[.01604927] 

(0.9737) 

-0.18386 
[.01938436] 

(.0000) 
3.41 (0.015) 

Rice -0.17123 
[.01432736] 

(0.0004) 

-0.18047 
[.01574627] 

(0.0579) 

-0.18858 
[.01722008] 

(0.5693) 

-0.18079 
[.02046362] 

(1.0000) 
3.48 (0.000) 

Beet -0.32439 
[.02253343] 

(0.0000) 

-0.33249 
[.02506342] 

(0.2140) 

-0.30225 
[.02766297] 

(0.9998) 

-0.31497 
[.03125774] 

(1.0000) 
1.83 (0.000) 

Cabbage -0.42546 
[.02622422] 

(0.0000) 

-0.41295 
[.02962342] 

(0.7373) 

-0.41188 
[.03308564] 

(1.0000) 

-0.45100 
[.03876639] 

(1.0000) 
1.16 (0.000) 

Semolina -0.14629 
[.01348473] 

(0.0063) 

-0.14889 
[.01460879] 

(0.2627) 

-0.15643 
[.01594065] 

(0.7497) 

-0.16380 
[.01892426] 

(0.9999) 
3.87 (0.002) 

Cheese -0.20552 
[.01535294] 

(0.0000) 

-0.17401 
[.01674156] 

(0.7323) 

-0.15638 
[.01817491] 

(1.0000) 

-0.19630 
[.02216346] 

(1.0000) 
3.17 (0.015) 

Horilka -0.11326 
[.01302199] 

(0.1181) 

-0.10028 
[.01372602] 

(0.8766) 

-0.10609 
[0.9285] 

(.0145385) 

-0.13385 
[.0165268] 

(0.9297) 
4.82 (0.091) 

Fat -0.14592 
[.01504903] 

-0.14002 
[.01665236] 

-0.13253 
[.01757909] 

-0.14722 
[.02013496] 4.35 (0.132) 
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(0.6991) (0.9997) (1.0000) (1.0000) 
Mineral water -0.06619 

[.00814281] 
(0.0024) 

-0.05523 
[.00813654] 

(0.1475) 

-0.05798 
[.00850288] 

(0.1901) 

-0.06531 
[.00966481] 

(0.5748) 
10.26 (0.158) 

Basket of 22 
food goods 

-0.30477 
[.02789535] 

(0.3929) 

-0.29024 
[.02956037] 

(0.9660) 

-0.30270 
[.03045593] 

(0.9988) 

-0.30110 
[.03360353] 

(1.0000) 
1.93 (0.001) 

Average3    -0.193418 
[0.00564] 
(0.000)3 

3.22  

 Levin Lin test IPS test 

Good 4 lags 6 lags 8 lags 12 lags Half-life p-value 
NONFOOD 

# of 
observations 1742 1690 1638 1534   

Boots for men -0.09775 
[.01082476] 

(0.0518) 

-0.09636 
[.01154348] 

(0.4467) 

-0.10106 
[.01236375] 

(0.7283) 

-0.10832 
[.0141638] 

(0.9943) 
6.05 (0.116) 

Boots for 
women 

-0.07659 
[.00970729] 

(0.1004) 

-0.07199 
[.01030312] 

(0.6706) 

-0.06953 
[.01082109] 

(0.9362) 

-0.08829 
[.01218404] 

(0.9214) 
7.5 (0.265) 

Refrigerator -0.08496 
[.01129623] 

(0.2642) 

-0.08946 
[.01207866] 

(0.5126) 

-0.08921 
[.01285823] 

(0.8511) 

-0.10993 
[.01509511] 

(0.9689) 
5.95 (0.250) 

Skirt for women -0.07439 
[.00960157] 

(0.5944) 

-0.07447 
[.01009183] 

(0.8821) 

-0.07961 
[.01067453] 

(0.9495) 

-0.08862 
[.01235874] 

(0.9998) 
7.47 (0.183) 

Soap 
(household) 

-0.07801 
[.0102308] 

(0.4341) 

-0.08072 
[.01101699] 

(0.7985) 

-0.08953 
[.01176631] 

(0.8320) 

-0.10655 
[.01408804] 

(0.9921) 
6.15 (0.160) 

Sofa (bed) -0.07758 
[.01134244] 

(0.7898) 

-0.07406 
[.0120173] 

(0.9853) 

-0.07619 
[.01280053] 

(0.9977) 

-0.08644 
[.01479895] 

(1.0000) 
7.67 (0.171) 

Stockings for 
women 

-0.07901 
[.00983041] 

(0.3276) 

-0.08400 
[.01065277] 

(0.6792) 

-0.09473 
[.01154863] 

(0.7606) 

-0.08860 
[.01280163] 

(0.9996) 
7.47 (0.067) 

Stockings for 
children 

-0.06087 
[.00909529] 

(0.5644) 

-0.06468 
[.00967975] 

(0.7266) 

-0.06901 
[.01028188] 

(0.8144) 

-0.08765 
[.01191684] 

(0.8758) 
7.56 (0.264) 

Jacket for 
children 

-0.07991 
[.01008755] 

(0.2098) 

-0.08245 
[.0106608] 

(0.4475) 

-0.08440 
[.01130604] 

(0.7127) 

-0.09611 
[.01295593] 

(0.9502) 
6.86 (0.356) 

Average    -0.095612 
[0.00447] 
(0.000)3 

6.9 
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 Levin Lin test IPS test 
Good 4 lags 6 lags 8 lags 12 lags Half-life p-value 

SERVICES 

# of 
observations 1430 1378 1326 1222   

Shoes repair -0.05189 
[.00901837] 

(0.6732) 

-0.05906 
[.00970056] 

(0.6249) 

-0.06109 
[.01045138] 

(0.8744) 

-0.07378 
[.01232824] 

(0.9762) 
9.04 

(0.260) 

Photo services -0.05283 
[.00693971] 

(0.0014) 

-0.06348 
[.00749265] 

(0.0002) 

-0.06987 
[.00788939] 

(0.0001) 

-0.07407 
[.00881447] 

(0.0294) 
9.01 

(0.000) 

Laundering and 
ironing 

-0.04925 
[.0076607] 

(0.0580) 

-0.04825 
[.00788888] 

(0.1757) 

-0.05005 
[.00824712] 

(0.2702) 

-0.05503 
[.00942332] 

(0.7298) 
12.25 

(0.357) 

Haircut for men -0.05636 
[.0085494] 

(0.3583) 

-0.06232 
[.00919714] 

(0.3659) 

-0.07171 
[.00979895] 

(0.3077) 

-0.07667 
[.01109504] 

(0.8422) 
8.69 

(0.152) 

Average 
   -0.069887 

[0.005253] 
(0.000)3 

9.57 
 

!�4��#"�%"�"�* �� '#��'&��'�&& � �#���
%��,*������'&��'�&& � �#���
$���*�%�����'�&& � �#�� ��*�%��� �# & ��#��������������*�% �#���'&�������'�&& � �#�� ��*�%���'@3�
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Z�*�%������� !����&'%�&''"������'%��"'���#'�� #���"��������� !����&'%������������'&�//�&''"��'!!'" � ��3�

ZZ��'�&& � �#��λ�&%'!������!'"��� ���λ'��3�λ #��%��#'��%�$'%��"���������������%�� #� �# & ��#�3�

ZZZ�'�&& � �#��� λ� &%'!� ��6=8� �#"� � ���� � !'"���� �%�� �*�%���� �'�&& � �#��� &'%� /<� �%'��,���� '#�� &'%� �����
�'!!'" ��3���� %�$,*�������%��#'��%�$'%��"���������������%������*�%��� �# & ��#��6��������*�% �#����'&��*�%����

�'�&& � �#����%��*�%���'@83�
ZZZZ�����'��!#�+��A��� '#:B-���'@�� #��'@�!�#���%'������� '#����6=8�!'"���@���%�A����"� #�&�*'%�'&�5�#",
����!'"���������������

# Good
T 

(total)
T 

(outside) LLR
Lambda 
AR(1)

Lambd
a TAR

Half-life 
(AR1)

Half-life 
(TAR)

Threshold,
%

Rejection,
%

1 Sour cream 72 31 7.59 -0.13 -0.35 4.83 1.63 6.62 ��

2 Flour 72 34 13.71 -0.20 -0.51 3.18 0.98 3.64 ��

3 Milk 72 35 31.93 -0.28 -0.47 2.14 1.08 7.17 �


4 Sugar 72 33 12.38 -0.34 -0.65 1.66 0.65 3.10 �


5 Beef 72 36 12.00 -0.16 -0.39 3.93 1.42 6.20 �	

6 Butter 72 37 7.82 -0.24 -0.49 2.48 1.04 2.93 ��

7 Oil 72 35 11.76 -0.20 -0.40 3.07 1.35 5.21 �


8 Potato 72 40 15.10 -0.45 -0.74 1.17 0.51 6.70 ��

9 Poultry 72 36 8.74 -0.20 -0.38 3.08 1.44 5.01 ��

10 Rice 72 35 12.27 -0.21 -0.40 2.97 1.35 3.11 ��

11 Beet 72 32 23.60 -0.35 -0.66 1.59 0.64 12.54 ��

12 Cabbage 72 32 9.74 -0.40 -0.92 1.37 0.28 14.59 ��

13 Semolina 72 32 12.86 -0.20 -0.42 3.09 1.27 3.29 �


14 Cheese 72 33 9.04 -0.24 -0.50 2.49 0.99 3.90 ��

15 Horilka 72 31 18.15 -0.21 -0.59 2.95 0.78 5.29 ��

16 Fat 72 34 8.63 -0.19 -0.41 3.26 1.32 5.36 ��

17 Mineral water 72 31 16.58 -0.14 -0.36 4.76 1.56 6.96 �	

Basket of 22 food 
goods

48 23 5.94 -0.38 -0.73 1.47 0.53 2.56
�,

Food 34 13.64 -0.24 -0.51 2.48 0.98 5.93 -,

18 Boots for men 72 31 18.40 -0.14 -0.37 4.64 1.51 8.64 ��

19 Boots for women 72 35 16.35 -0.12 -0.34 5.51 1.67 9.91 	�

21 Refrigerator 72 32 15.10 -0.17 -0.41 3.67 1.30 6.40 ��

22 Skirt for women 72 32 13.44 -0.13 -0.30 5.18 1.94 8.18 ��

23 Soap (household) 72 33 13.19 -0.13 -0.33 4.90 1.72 5.20 �


24 Sofa (bed) 72 33 22.23 -0.15 -0.47 4.36 1.09 8.07 	�

25 Stockings for women 72 35 19.17 -0.13 -0.27 4.98 2.19 7.45 ��

26 Stockings for children 72 36 21.13 -0.11 -0.30 6.08 1.93 4.42 �


27 Jacket for children 72 32 17.21 -0.13 -0.38 4.92 1.46 11.96 �


Nonfood 33 17.36 -0.13 -0.35 4.83 1.59 7.78 ��

27 Shoes repair services 60 28 17.78 -0.10 -0.29 6.54 2.02 5.09 �


28 Photo services 60 27 21.40 -0.11 -0.33 6.13 1.72 6.89 	�

29 Laundry and ironing 60 31 14.13 -0.09 -0.28 6.95 2.10 8.69 ��

30 Haircut for men 60 28 10.73 -0.10 -0.27 6.56 2.16 7.05 ��

Services 29 16.01 -0.10 -0.29 6.53 1.99 6.92 -�
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(total)
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(outside) LLR
Lambda 

AR(1)
Lambda 

TAR
Half-life 

(AR1)
Half-life 
(TAR)

Threshold,
%
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