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1. Introduction 
 

 The smooth adjustment hypothesis (SAH) of international trade states that when trade 

changes are of the intra-industry (IIT) type, then adjustment costs will not be as high as when 

they are of the inter-industry type. If increases in trade involve increases in both the exports 

and imports of a given sector, then the resource transfers required to accommodate the new 

trade pattern would take place within the sector and at lower costs. If, however, the changes in 

trade are of the inter-industry type, then resource transfers need to be made between sectors 

and the larger the factor requirement differences between sectors, the larger will be the 

adjustment costs.  

The SAH was investigated both in terms of measuring the intra-industry component in 

new trade (Hamilton and Kniest, 1991, Greenaway et al., 1994, Brulhart, 1994, Manon and 

Dixon, 1997, Erlat and Erlat, 2003) and econometrically (e.g., Brulhart, 2000, Brulhart and 

Thorpe, 2000, Erlat and Erlat, 2006). In this paper we continue with the first strand of this 

literature and extend our results in Erlat and Erlat (2003) by utilizing the new measures 

concerning changes in trade introduced by Azhar and Elliott (2003, 2008, and 2010).   

 The contribution of Azhar and Elliott (2003) is to introduce a trade-induced measure 

of the SAH that accounts for all new trade. The contribution of Azhar and Elliott (2008) and 

Azhar and Elliott (2010) is to take into account the changes in quality (via changes in unit 

values) in new trade, arguing that a large vertical IIT component would have the same effect 

on the SAH as inter-industry trade. The construction of the trade-induced measure, S , and the 

quality-induced measure, MQ , is similar. S  is based on the difference between the changes 

in exports between two time periods and the change in imports, while MQ  is based on the 

difference between the change in the unit values of exports and the change in the unit values 

of imports, again between two time periods. Both lie between -1 and 1. A large positive or 

negative value of S  would indicate the dominance of the inter-industry component in new 

trade. A large positive value for MQ , on the other hand, would indicate the increase in the 

quality of new trade and would make up for the negative values of S . Azhar and Elliott 

(2010) suggest summing these two indexes to yield a quality-adjusted index they call VQ  that 

will now lie between -2 and 2. 

 Using these tools we, initially, intended to investigate to what extent the SAH held 

after the Customs Union Agreement with the European Union was put into effect on January 
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1, 1996. The assumption was that this would lead to an increase in trade and changes in its 

composition.  

< Figure 1 > 

 

But when we plotted Turkey’s total exports (X) and imports (M) for the 1989-2008 period, as 

shown in Figure 1, we found that the real increase in trade took place starting in 2002 so that 

worrying about adjustment costs made more sense for the post-2001 period. For this purpose 

we considered the 1989-2001 and the 2002-2008 periods. This would allow us to measure the 

extent to which the IIT component in new trade increased after 2001 and the change in the 

quality of this trade. This would also enable us to pinpoint those sectors that were worth 

watching, both in terms of success and failure in their export performances. 

 Hence, the next section will contain the description of the tools used, followed by an 

account of the data. Section 4 will contain the empirical result and section 5, the conclusions. 

  

2. Methodology 
 

 We implemented the three-stage procedure in obtaining measures of trade induced 

adjustment, first elaborated in Azhar and Elliott (2008) and extended in Azhar and Elliott 

(2010).  

 At the first stage of this procedure a measure of changes in the volume of matched 

new trade is calculated. This measure was introduced by Azhar and Elliott (2003). Let 
0t

X  

and 
0t

M  be exports and imports in period 0t  and 
1t

X  and 
1t

M  exports and imports in period 

1t , where 1 0t t . Then 
1 0t tX X X    and 

1 0t tM M M   . We may now express this 

measure, denoted by S, as 

 

    
2max(| |,| |)

X M
S

X M

 


 
         (1) 

 

S is a monotonically increasing function of X M   and lies between -1 and 11. X  and 

M  may represent changes in exports and imports at any level of aggregation. For example, 

                                                 
1 The numerator of S contains the same information as the numerator of Brulhart (1994)’s B-index, but the 
denominator is different; ( ) / (| | | |)B X M X M       . B also lies between -1 and 1. The lower limit is 

reached when 0X  and 0M  and the upper limit is reached when 0X  and 0M . This limits the 
usefulness of B as a measure of trade-induced adjustment because it leaves out these two cases. S, on the other 
hand, does not reach its limits in these two cases and provides us with the information we need. 
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letting i represent a 5-digit sector, 
1 0i it itX X X   ; aggregating it to the higher jth level would 

simply require the sum 
1 01 1 1

j j jN N N

i it iti i i
X X X       , where jN  stands for the number of 5-

digit sectors at the jth aggregation level. 

 The S-index enables us to select the sectors that show large changes in matched trade, 

since it would be these sectors that would have lower adjustment costs. Since a value of zero 

for S would indicate that the changes in exports and imports are exactly equal to each other, 

we would be interested in those sectors with S-indexes in the interval ( %, %)  . The choice 

of  , of course, will be somewhat arbitrary but should be, at least, less than 50. 

 In the second stage, we decompose matched trade at 0t  and 1t  into their horizontal 

(HIIT) and vertical (VIIT) components. To do so, we take the unit values of exports (UVX) 

and imports (UVM) as indicators of quality. There are three approaches in the literature that 

use unit values to decide if matched trade is horizontal or vertical. The approaches by 

Greenaway et al (1994) and Fontagné and Freundenberg (1997) make use of ratio of UVX to 

UVM, r, and decide if a good is HIIT when r falls within an interval and VIIT when it falls 

outside the interval. The main difference between the two is how they calculate the lower 

bound of the interval. Greenaway et al (1994) take it as 1   where   may be 0.15 or 0.25, 

while Fontagné and Freundenberg (1997) take it as 1/ (1 ) . The upper limit is taken to be 

1   by both papers2. Azhar and Elliott (2006) level certain criticisms at these two 

approaches concerning their use of r as the criterion of quality and suggest an alternative way 

of using unit values to distinguish between HIIT and VIIT sectors. We may express their 

measure3 as 

 

 1
UVX UVM

PQV
UVX UVM


 


         (2) 

 

PQV  lies between 0 and 2. If 0.85 1.15PQV  , then a product is classified as HIIT, if 

1.15PQV   it is classified as high quality VIIT (HQVIIT) and if 0.85PQV   then it is 

classified as low quality VIIT (LQVIIT). 

 Azhar and Elliott (2008) indicate that the r-index may be biased towards classifying 

sectors as VIIT. This is empirically verified by Azhar et al (2008) for China’s trade with other 
                                                 
2 Fontagné and Freundenberg (1997)’s choice is made so as to correct the asymmetry in using 1  as the lower 
limit. See, e.g., Erlat and Erlat (2010) for a discussion. 
3 In fact, their suggestion involves two measures, the other, denoted by PQH, constitutes the complement to PQV 
in that 2 PQHPQV . We prefer PQV because the appropriate interval for this index has a more natural 

interpretation.  
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East Asian countries and by Erlat and Erlat (2010) for Turkish trade. Thus, in this second 

stage we shall use the PQV -index as a static measure of quality differences between traded 

goods from the same sector. 

 The expression given for PQV  in (2) may be used at any level of aggregation. 

However, if i again indicates the 5-digit level, 
0itUVX , say, will be calculated as 

0 0 0
/C Q

it it itUVX X X  where the superscripts “C” and “Q” stand for “currency” and “quantity”, 

respectively. For the jth level of aggregation we will have 
0 0 01 1

/j jN NC Q
jt it iti i

UVX X X    . 

 In the final stage, we measure the changes in product quality in matched trade changes 

using the MQ -index of Azhar and Elliott (2008). This index may be expressed as 

 

    
2max(| |,| |)

UVX UVM
MQ

UVX UVM

 


 
        (3) 

 

where 
1 0it itUVX UVX UVX    and 

1 0it itUVM UVM UVM   . Similar to the S-index, the 

MQ -index also takes on values between -1 and 1. It may be used at any level of aggregation 

and aggregating from level i to level j will again be based on aggregating the unit values as 

shown for the PQV -index. 

 Azhar and Elliott (2010) have suggested that S and MQ  could be combined to yield a 

“quality adjusted measure of trade induced adjustment”. This measure, denoted by VQ , is 

simply obtained as 

 

     
2max(| |,| |) 2max(| |,| |)

X M UVX UVM
VQ S MQ

X M UVX UVM

   
   

   
      (4) 

 

and will lie between -2 and 2, by construction. The sign of VQ  would indicate the success or 

failure of the sectors as to their contribution to trade induced adjustment. But, since VQ  is 

made up of the sum of S and MQ , we would want to know the role played by these 

component measures in yielding a positive or negative value for VQ . 

 Azhar and Elliott (2008) suggest that one may group sectors into four categories: 

i. 0, 0S MQ   where VQ  may be positive or negative depending upon || MQS   or 

|| MQS  , respectively. 

 ii. 0, 0S MQ   where VQ  will be positive. 
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 iii. 0, 0S MQ  where VQ  will be negative. 

iv. 0, 0S MQ   where VQ  may be positive or negative depending upon | |S MQ  

or | |S MQ , respectively. 

It would also be instructive to know what contributes to the signs of S and MQ . We note, 

from (1) and (3), that those would be the signs of X  and M  for S  and of UVX  and 

UVM  for MQ . If we let C  stand for X  and UVX  and D  stand for M  and UVM , 

we end up with the following six cases: 

 S and MQ  are positive if 0 DC  and 

i. 0,0  DC  with DC   or 

ii. 0,0  DC  or 

iii. 0,0  DC  with |||| CD  . 

 S and MQ  are negative if 0 DC  and 

i. 0,0  DC  with DC   or 

ii. 0,0  DC  or 

iii. 0,0  DC  with |||| DC  . 

 If we were to express these in terms of the changes in exports and imports, then S will 

be positive if there has been an increase in both exports and imports but the increase in 

exports outstrips the increase in imports or if exports increased while imports decreased or if 

both exports and imports decreased but the decrease in imports is more than the decrease in 

exports, while S will be negative if there has been an increase in both exports and imports but 

the increase in imports outstrips the increase in exports or if exports decreased while imports 

increased or if both exports and imports decreased but the decrease in exports is more than the 

decrease in imports. The same analysis may be made for MQ  when changes in the unit values 

of exports and imports replace the changes in exports and imports. 

 

3. The Data 
 

 The foreign trade data used in the applications were obtained from the TURKSTAT 

database, which also is the basis for the Turkish trade data found in the UN-COMTRADE 

database. They cover the period 1989-2008 and are classified in terms of SITC, Rev. 3 at the 

5-digit level. They are made up of export and import flows in terms of $US and kilograms. 
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The $US-based figures are transformed into TL-based figures using exchange rates obtained 

from the Turkish Central Bank’s database. They are, subsequently, deflated using the 1987-

based Consumer Price Index (CPI). The CPI figures were obtained from the TURKSTAT 

database. 

 
4. Empirical Results 

 

 In obtaining these empirical results we considered only those 5-digit sectors that had 

matched new trade in a given period. This implies, of course, that sectors with no new trade 

and only trade in exports or imports, in a given period, were also left out. This reduced the 

number of sectors considered to 2105 for the 1989-2001 period and to 2290 for the 2002-2008 

period. 

 We also classified the sectors according to their technological nature as we had done 

in previous work, see e.g., Erlat and Erlat (2003). We thus have 

 raw-material intensive goods (RMIG); SITC 0, 2 (ex. 26), 3 (ex. 35), 4, 56 

 labour-intensive goods (LIG); SITC 26, 6 (ex. 62, 67, 68), 8 (ex. 87, 88) 

 capital-intensive goods (CIG); SITC 1, 35, 53, 55, 62, 67, 68, 78 

 easy-to-imitate research-intensive goods (EIRG); SITC 51, 52, 54, 58, 59, 75, 76 

 difficult-to-imitate research-intensive goods (DIRG); SITC 57,7 (ex. 75, 76, 78), 87,88 

 We first present the results in aggregated form. These aggregated results refer to total 

trade in all five-digit sectors and to total trade within the five categories listed above. Also, in 

accordance with the three-stage methodology described above, we selected those sectors with  

S  values that lay in the interval [-0.40, 0.40], allowing us to focus on sectors with changes in 

exports and imports that were acceptably close to each other.  

Thus, the aggregate results, presented in Table 1 for the 1989-2001 period and in 

Table 2 for the 2002-2008 period, refer to changes in trade in all the sectors and in the 

selected sectors. The first four columns of the tables contain the static quality results based on 

the PQV index. The first pair of columns refers to the beginning year and the next pair to the 

end year. The first column of each pair has the PQV figures while the second column 

indicates whether these figures imply horizontal, high quality or low quality vertical IIT. 

The next three columns contain the changes in exports and imports and the S-index. 

We represent the changes in exports and imports by X  and M  but this is shorthand for 

their shares in the change of total trade; i.e., X  stands for / (| | | |)X X M     and M  for 
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/ (| | | |)M X M    . The following three columns contain the changes in the unit values of 

exports and imports and the MQ -index. UVX  and UVM  are also shorthand for 

/ (| | | |)UVX UVX UVM    and / (| | | |)UVM UVX UVM    , respectively. The final 

column contains the VQ -index. 

The disaggregated results are presented in Tables 3.1-3.4 and 4.1-4.4 and are for two-

digit sectors4, aggregated from those 5-digit sectors with S-values in the interval [-0.40, 0.40]. 

They are presented not only in terms of the technological classification given above but also  

in terms of the four-way classification based on the signs of S and MQ . The tables contain the 

same information as in Tables 1 and 2. 

 
4.1 Aggregate Results 
  

a. 1989-2001 

 
< Table 1 > 

 

When we consider all the sectors, we find that both S  and MQ  are negative for the 

changes in total trade. However, the reason why S  is negative is different from that of MQ . 

Both exports and imports increased during this period but the increase in imports was  larger, 

but slightly so. On the other hand, MQ  is negative because there is a decrease in the quality 

of exports and a much larger increase in the quality of imports. Thus, the change in quality 

does not soften the cost of adjustment; in fact, it increases it, this is reflected in the value of 

VQ , which is quite close to unity in absolute value. 

When we consider the breakdown of total trade with respect to the five technological 

categories, we find that S  is negative in raw material intensive goods, easy-to-imitate 

research intensive goods and difficult-to-imitate research intensive goods. In all three cases, 

the reason for this is the considerable increase in imports compared to the increase in exports. 

For labour-intensive goods and capital- intensive goods S  is positive and this is due to the 

increase in exports being larger than the increase in imports. This difference is larger for LIG 

than for CIG, leading to a value of S  for LIG (24%) twice the size of S  for CIG (12%).   

Does MQ  show any offsetting performance in any of the categories with negative 

S ’s? The answer to this is “No” except in DIRG. The reason for a positive MQ  in this case is 

                                                 
4 The list of two-digit sectors is given in the Appendix. 
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the increase in the quality of exports and an even larger decrease in the quality of imports. 

Thus, VQ  is positive for DIRG, indicating a positive contribution to adjustment costs. 

MQ  is negative for CIG but is not high enough (- 1%) to offset the positive  index. 

The reason it is negative is because the decrease in the quality of imports is not as large as the 

decrease in the quality of exports. MQ  is negative for RMIG, LIG and EIRG. In the case of 

RMIG, the decline in the quality of exports is more than the decline in the quality of imports 

while for LIG, the quality of exports decline while those of imports increase. The decline in 

the quality of exports is much larger than the increase in the quality of imports .For EIRG, on 

the other hand, the increase in the quality of imports being greater than the quality of exports 

leads to a negative MQ . This, coupled with a negative S  leads to a large negative value 

forVQ . Thus, one may expect high costs of adjustment in sectors belonging to RMIG, LIG 

and EIRG. 

What can be said about the comparative static nature of IIT for 1989 and 2001? For 

total trade, IIT was horizontal in 1989 but became low-quality vertical in 2001. This is in 

keeping with the fact that MQ  is negative. For RMIG and EIRG horizontal IIT holds for both 

years. For the remaining categories the vertical IIT nature of trade has remained the same for 

the two years; CIG and DIRG were low-quality vertical while LIG moved from being high-

quality vertical to low-quality vertical. 

Turning to the selected sectors, we find that, for total trade, S is negative but MQ is 

positive. S is negative because the increase in imports is greater than the increase in exports 

but these changes are quite close to each other (47% for exports, 53% for imports), so that the 

negative value of S is quite small (3%), indicating that the negative contribution of S to 

adjustment costs is quite small. The positive value for MQ (32%), due to the increase in the 

quality of exports being greater than the increase in the quality of imports, easily offsets the 

negative S value, resulting in a positive VQ. 

We find that all the categories exhibit positive S  values except RMIG and DIRG. 

However, the negative S  values here are due to the increase in exports being less than the 

increase in imports. In the case of positive S  values for LIG, CIG and EIRG, we find that 

they are all due to the increase in exports being more than the increase in imports. However, 

the difference is only pronounced in the case of EIRG (64% for exports versus 36% for 

imports). For the other two, S  is quite close to zero. 

The MQ  values on the other hand, are all positive. In the case of RMIG and DIRG, 

they are sufficiently large to offset the negative S  values, yielding positive VQ ’s. The 
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positive MQ ’s for CIG, RMIG and EIRG are due to the increase in the quality of exports and 

the decrease in the quality of imports The positive MQ ’s for LIG and DIRG, however, are 

due to the decrease in the quality of imports being considerably in excess of the decrease in 

the quality of exports (64% versus 24% for LIG and 89% versus 11% for DIRG). 

 
b. 2002-2008 
 

< Table 2 > 
 

When we again start with all the sectors, we find that S  and MQ  are again negative 

and the reason for a negative S  is the increase in exports being less than the increase in 

imports, while the negative MQ  is due to the decrease in the quality of exports being greater 

than the decrease in the quality of imports. However, in both cases, the changes in the exports 

side and the imports side are quite close to each other so that the resultant negative VQ  is not 

very large. In other words, the picture that emerges for all sectors, in terms of total trade, 

resembles IIT rather than inter-industry trade.  

In terms of the five categories, we find that only CIG exhibits a positive S  value and 

this is due to the increase in exports being greater than the increase in imports. In the 

remaining categories, the negative S values are the result of increases in exports being less 

than the increases in imports. These differences are considerable in the case of RMIG (81% 

versus 19%) and EIRG (93% versus 7%) indicating an inter-industry trade induced 

adjustment costs, whereas these changes are quite close to each other for LIG (59% versus 

41%) and DIRG (52% versus 48%) so that their negative contribution to adjustment costs will 

be much less.  

There are two negative MQ  figures; one for RMIG and the other one for EIRG. While 

the negative MQ  for RMIG is due to the decrease in the quality of exports and the increase in 

the quality of imports, the negative value for EIRG is due to the decrease in the quality of 

exports being much higher than the decrease in the quality of imports (80% versus 20%). 

Hence the resultant negative VQ ’s in both cases are quite large (0.87 for RMIG and 0.84 for 

EIRG), indicating high trade induced adjustment costs. The remaining three  categories have 

positive MQ ’s and for LIG and DIRG, they are due to decreases in export quality being less 

than the decreases in import quality, while for CIG it is due to the increase in export quality 

far outstripping the increase in import quality (94% versus 6%).   
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As to the comparative static nature of IIT, we find that total trade exhibits horizontal 

IIT in both 2002 and 2008 and this holds also for DIRG. On the other hand, RMIG moves up 

from high quality vertical IIT and CIG from low quality vertical IIT to horizontal IIT. EIRG is 

the only category that moves from horizontal IIT to low quality vertical IIT. 

The selected sectors contain a more promising set of results. For the total trade of 

these sectors both S  and MQ  are positive. S  is positive because the increase in exports 

exceeds the increase in imports and MQ  is positive because the quality of exports increase 

while the quality of imports decrease. The value of S  indicates the IIT nature of these sectors 

and thus the adjustment costs are expected to be low as can be seen from the value of VQ  

(0.85). 

Both S  and MQ  are positive in the case of LIG and CIG. S  is positive in both cases 

because the increase in exports is larger than the increase in imports. In the case of LIG, MQ  

is positive because the decrease in export quality is less than the decrease in import quality 

while for CIG, the positive value of MQ  is due to the increase in export quality and the 

decrease in import quality. RMIG, ERIG and DIRG have negative S  values and these are due 

to the increase in imports being greater than the increase in exports. MQ  is also negative for 

RMIG and EIRG, the reason for RMIG being the increase in the quality of imports and the 

decrease in the quality of exports while for EIRG it is the large decrease in the quality of 

exports compared to that of imports (87% versus 13%). These lead to very high values for 

VQ , implying high adjustment costs. On the other hand, MQ  is positive for DIRG and this is 

due to the decrease in import quality being larger than the decrease in export quality, but it is 

not high enough to offset the negative S value.  

The comparative static situation indicates that quality has improved in total trade, 

moving from low-quality vertical IIT in 2002 to horizontal IIT in 2008. The same result is 

observed for CIG and DIRG. DIRG exhibits horizontal IIT while LIG exhibits low-quality 

vertical IIT for both years. Finally, RMIG and CIG show improvement in quality; RMIG 

moves from high quality vertical IIT and CIG from low quality vertical IIT to horizontal IIT. 

  
4.2 Disaggregated Results 
 

a. 1989-2001 

 
The disaggregated results in Tables 3.1 to 3.4 and 4.1 to 4.4 refer to the 2-digit 

selected sectors. They are based on the four-way classification referring to the signs of S  and 
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MQ . The Tables 3.1-3.2 and 4.1-4.2 refer to cases where S  is positive and Tables 3.3-3.4 

and 4.3-4.4, to cases where S  is negative. 

 
< Table 3.1 > 

 

Hence, we start by considering the case of 0, 0S MQ  . We first note that no two-

digit sector belonging to CIG, EIRG and DIRG appear in this group. We further note that only 

one sector, belonging to RMIG, has a positive VQ ; “28 Metalliferous ores and metal scrap”. S 

is positive for 28 because the increase in exports is larger than the increase in imports, while 

MQ is negative because the increase in the quality of exports is less than the increase in the 

quality of imports but this difference is very small so that the resultant negative value for MQ 

(9%) is not sufficient to yield a negative VQ.  

  The remaining five sectors “05 Vegetables and fruits”, “41 Animal and vegetable oils, 

fats and waxes” belonging to RMIG and “64 Paper, paper board and articles of paper pulp, of 

paper or of paperboard”, “84 Articles of apparel and clothing accessories”, “85 Footwear” 

belonging to LIG, have negative VQ’s since | |MQ S . The positive S ’s for 05, 64, 84 and 85 

are due to the increase in exports exceeding the increase in the imports while the positive S for 

41 is obtained because the decrease in exports is less than the decrease in imports. The 

negative MQ’s for 41 and 64 are due to the decrease in exports quality being greater than the 

decrease in import quality while it is negative for 84 and 85 because of the decrease in export 

quality and the increase in import quality. Finally, for 05 both export and import quality 

increase but the latter is much larger than the former  (94% versus 6%) 

The comparative static results indicate that all sectors, have the same quality in 2002 

and 2008 except for 85 where the quality level declines from high quality vertical IIT to low 

quality vertical IIT. 

 
< Table 3.2 > 

 

Turning to the case of  0, 0S MQ  , all the positive S ’s are due to the increase in 

exports exceeding the increase in imports. As for the positive MQ’s, there are eight sectors 

where export quality increases and import quality decreases; these are “04 Cereals and cereal 

preparations”, “07 Coffee, tea, cocoa, spices and manufactures thereof”, “29 Crude 

animal and vegetable materials, n.e.s.”, “43 Animal or vegetable fats and oils, processed; 

waxes of animal or vegetable origin; inedible mixtures or preparations of animal or vegetable 

fats or oils, n.e.s.”, “66 Non-metallic mineral manufactures, n.e.s.”, belonging to LIG, “62 
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Rubber manufactures,  n.e.s.” and “78 Road vehicles (including air-cushion vehicles)” 

belonging to CIG, and “52 Inorganic chemicals” belonging to EIRG. For the remaining nine 

sectors the decrease in export quality is less than the decrease in import quality; these being 

“02 Dairy products and bird’s eggs”, “09 Margarine and shortening”, and “24 Cork and 

wood”, belonging to RMIG, “63 Cork and wood manufactures (excluding furniture)”, “65 

Textile yarn, fabrics, made-up articles, n.e.s. and related products”, and “82 Furniture and 

parts thereof; bedding, mattresses, mattress supports, cushions and similar stuffed 

furnishings” belonging to LIG, “12 Tobacco and tobacco manufactures” belonging to CIG, 

“58 Plastics in non-primary form” belonging to EIRG and “77 Electrical machinery, apparatus 

and appliances, n.e.s., and electrical parts thereof (including non-electrical counterparts, n.e.s., 

of electrical household type equipment)” belonging to DIRG. 

The resultant VQ  values are not very low. The lowest belongs to 63 (0.15). The 

highest VQ  value belongs to 07 (0.91) and this is followed by 43 (0.90), 29 (0.86), 62 (0.76), 

24 (0.76) and 04 (0.76). Thus, even though this group of sectors shows good trade 

performance, few of them seem to contribute significantly to lowering adjustment costs. 

Finally, the comparative static situation indicates that there are six sectors that show 

an improvement in quality. 04, 09, 24, 65 and 66 move from high-quality vertical IIT to 

horizontal IIT while 52 moves from low quality vertical to high quality vertical IIT. The 

remaining keep the same level of IIT in both years. This level is low quality vertical IIT for 

02, 07, 63, 82, 12, 62, 78, 58 and 77 and horizontal IIT for 29 and 43.  

 
< Table 3.3 > 

 

Turning to the cases where S  is negative, we first consider 0, 0S MQ  . This is the 

situation where one may regard the performances of the sectors to be poor. We note that, for 

the majority of the sectors, S  is negative because the increase in exports is less than the 

increase in imports. The exceptions are “56 Fertilizers (other than those of group 272)” in 

RMIG and “51 Organic chemicals” in EIRG. In both sectors the decrease in exports is more 

than the decrease in imports. The resultant S  values are generally low, the highest being 42% 

for 56. 

The majority of the negative MQ’s are obtained because the reduction in export quality 

is greater than the reduction in import quality. The exceptions are “33 Petroleum, petroleum 

products and related materials” in RMIG, “51 Organic chemicals”, “76Telecommunications 

and sound-recording and reproducing apparatus and equipment” and “54 Medicinal and 
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pharmaceutical products” in EIRG, “71 Power-generating machinery and equipment” and “87 

Professional, scientific and controlling instruments and apparatus, n.e.s.” in DIRG. 33, 51, 76 

and 87 exhibit negative MQ’s because the quality of exports decline while the quality of 

imports increase. The negative MQ’s for 54 and 71 are due to the increase in quality being 

higher in imports rather than in exports. 

These figures, in general, lead to large negative values for VQ , implying increasing 

contributions to adjustment costs. This is particularly true for 76 (-1.92), 33 (-1.01), and 87 (-

0.96). 

As to comparative statics; we find that 33 shows improvement in quality by moving 

from high-quality vertical IIT to horizontal IIT. On the other hand, “26 Textile fibers (other 

than wool tops and other combed wool) and their wastes (not manufactured into yarn or 

fabric)” and 76 show a decline in quality by moving from horizontal IIT to low quality 

vertical IIT. The remaining sectors keep the same level of quality for the both years. This is 

low-quality vertical IIT for “08 Feeding stuff for animals (not including milled cereals)” and 

“22 Oil seeds and oleaginous fruits” in RMIG, 51 and 54 in EIRG, and 71, “73  

Metalworking machinery”, “79 Other transport equipment” and 87 in DIRG, high 

quality vertical IIT for “83 Travel goods, handbags and similar containers” in LIG and 

horizontal IIT for 56 in RMIG. 

 

< Table 3.4 > 
 

 Finally, we consider the case where 0, 0S MQ  . We note that, in general VQ  is 

positive because MQ  makes up for the negative S  values. The negative S  values, in general, 

are obtained as a result of imports growing faster than exports. The exception is “42 Fixed 

vegetable fats” in RMIG. The S  for 42 is negative because the decrease in imports is less 

than the decrease in exports.  

 The majority of positive MQ  values are due to the decrease in the quality of imports 

being larger than the decrease in the quality of exports. The exceptions are “23 Crude rubber” 

in RMIG, “75 Office machines and automatic data processing machines” in EIRG, “72 

Machinery specialized for particular industries” and “88 Photographic apparatus, equipment 

and supplies and optical goods, n.e.s.” in DIRG. All of these 2-digit sectors have positive 

MQ ’s because the quality of exports increased while those of imports decreased. 
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The comparative static situation indicates that one sector, “06 Sugar, sugar 

preparations and honey”, 42, “68 Non-ferrous metals” and 88 have improved their qualities by 

moving from low-quality vertical IIT to horizontal IIT, while 23 shows improvement in 

quality by moving from low-quality vertical IIT to high-quality. The remaining sectors stay at 

the same IIT level in 2001 as obtained in 1989. This is horizontal IIT for “27 Crude 

fertilizers, other than those of division 56, and crude minerals (excluding coal, petroleum and 

precious stones)”, “55 Essential oils and resinoids and perfume materials; toilet, 

polishing and cleansing preparations”, “67 Iron and steel” and 88, and low-quality vertical IIT 

for “61 Leather, leather manufactures, n.e.s. and dressed furskins”, “69 Manufactures of 

metals, n.e.s.”, “81 Prefabricated buildings, sanitary, plumbing, heating and lighting fixtures 

and fittings, n.e.s.”, “53 Dyeing, tanning and colouring materials”, “59 Chemical materials 

and products”, 75, “57 Plastics in primary form”, 72 and “74 General industrial machinery 

and equipment, n.e.s., and machine parts, n.e.s.”. 

 
 b. 2002-2008 
 

< Table 4.1 > 
 

 The 2-digit results for 2002-2008 given in Table 4.1 refer to 00  MQS , . We first 

note that two of the sectors in this group, 41 and 84, for 1989-2001 also appear for 2002-

2008. Their S ’s are positive because the increase in exports are greater than the increase in 

imports while their MQ ’s are negative because the increase in the quality of their exports is 

less than the increase in the quality of their imports. The reasons for these signs are different 

from those for 1989-2001 and may be viewed as an improvement as they are due to increases 

in both trade flows and quality. Sectors 05, 28 and 64 have moved to the 00  MQS ,  

group (Table 4.4) while 85 has moved to the 00  MQS ,  group (Table 4.3). Their S ’s 

have turned negative because the increase in exports are now less than the increase in imports. 

The positive MQ ’s for 05, 28 and 64 are due to the increase in the quality of exports 

exceeding the increase in the quality of imports but the positive MQ  only offsets the negative 

S  in the case of 28. As for 85, its negative MQ  is due to the increase in export quality being 

less than the increase in import quality. 

 Of the new sectors in this group “00 Live animals other than animals of division 03”, 

“03 Fish (not marine mammals), crustaceans, molluscs, and aquatic invertebrates, and 

preparations thereof” and “69 Manufactures of metals, n.e.s.” are selected as sectors with 
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intra-industry performance  for the first time in 2002-2008. The remaining new sectors come 

from  come 00  MQS , (02, 09, 24, 63, 66, 82, 62, 78, 77; Table 3.2), 00  MQS ,  (08, 

76, 73; Table 3.3) and 00  MQS ,  (42, 81, 89; Table 3.4). The positive S ’s for 02, 03, 

08, 09, 63, 66, 69, 81, 82, 89, 62, 78, 76, 73 and 77 are due to increases in exports exceeding 

the increases in imports while, for 00, 24 and 41 in RMIG, this increase is due to the decrease 

in exports being lower than the decrease in imports. For the majority of the sectors the 

decrease in MQ  is due to the increase in export quality being less than the increase in import 

quality. The exceptions are 00, 02 and 03, all in RMIG, where the decrease in export quality is 

more than the decrease in import quality. 

 The comparative statics indicate that the majority of the sectors have remained at the 

same quality level in 2008 as in 2002. The exceptions are 02 and 42 in RMIG where both 

exhibit horizontal IIT performance in 2002 but move to low-quality vertical (02) and high-

quality vertical IIT (42), and 62 and 78 in EIRG where both move from low-quality vertical 

IIT to horizontal IIT. 

 
< Table 4.2 > 

 

 We have 00  MQS ,  in Table 4.2. We find that the number of sectors in RMIG 

has declined from 8 to 5 and from 4 to 1 in LIG, 3 to 1 in EIRG while it has remained at 1 in  

DIRG. Only one sector, 04, from 1989-2001 (Table 3.2) has remained in this group for 2002-

2008. Its S  is positive because the increase in exports exceeds the increase in imports, as was 

the case in 1989-2001. The positive MQ  value is due to the increase in export quality being 

greater than the increase in import quality. 

 Of the rest of the sectors in Table 3.2, 12 is no longer considered an IIT sector. On the 

other hand nine of the sectors, 02, 09, 24, 63, 66, 82, 62, 78 and 77 have moved to 

00  MQS , , as we pointed out above. The rest have moved to the two groups where S  is 

negative. The sectors that have moved to 00  MQS ,  are 07, 43, 65 and 58. The S ’s for 

43 and 58 are negative because the increase in imports outstrips the increase in exports while 

for 65 it is negative because the decrease in exports is more than the decrease in imports. The 

negative MQ ’s are all obtained since the increase in export quality is less than the increase in 

import quality. Finally, the sectors that have moved to 00  MQS ,  are 29 and 52. The 

negative S  value for 29 is due to the decrease in exports being greater than the decrease in 

imports while, for 52, it is due the increase in exports being less than the increase in imports. 
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The MQ ’s are positive because the increase in the quality of exports exceeds the increase in 

the quality of imports. 

 Of the new sectors in this group “11 Beverages” and “21 Hides, skins and furskins, 

raw” are selected as sectors with intra-industry performance for the first time in 2002-2008. 

The remaining new sectors in this group come from 00  MQS ,  (35, 83, 51 and 71; Table 

3.3) and 00  MQS ,  (06 and 23; Table 3.4).  The positive S ’s for all sectors except 21 

and 51, are due to the increase in exports being larger than the increase in imports. For MQ , 

the positive values for all but 51 are obtained because the increase in export quality was more 

than the increase in import quality; for 51 the positive MQ  value is obtained because the 

decrease in export quality is less than the decrease in import quality. 

 The comparative static situation is as follows: Sector 06 shows improvement in 

quality by moving from high-quality vertical IIT to horizontal IIT, while sectors 83 and 11 

show a decline in quality by moving from high-quality vertical IIT and from horizontal IIT, 

respectively, to low-quality vertical IIT. Finally, 21, 23 and 71 remain horizontal IIT sectors 

while sectors 04 and 33 remain low-quality vertical and 51 remains high-quality vertical IIT 

sectors. 

 

< Table 4.3 > 
 

 Table 4.3 contains the results for 00  MQS , . We note, from Table 3.3, that the 

number of sectors for LIG has increased from 2 to 3 but the number of sectors for RMIG and 

DIRG have declined from 4 to 3 and has remained the same for EIRG. CIG now has two 

sectors for the period 2002-2008 while it had none for the 1989-2001 period. We further note 

that sectors 22 and 54 are no longer classified as IIT. Of the remaining sectors 08, 76 and 73 

have moved to 00  MQS ,  (Table 4.1), 33, 83, 51 and 71 have moved to 00  MQS ,  

(Table 4.2), 26 and 79 have moved to 00  MQS ,  (Table 4.4) while 56 and 87 have 

remained in the same group. The negative S  values for 56 and 87 are due to exports 

increasing less than imports while their negative MQ  value is due to the quality of exports 

increasing less than the increase in the quality of imports. The negative S  values for 26 and 

76 in Table 4.4 are due to exports decreasing more than imports while their positive MQ  

values are due to the quality of exports increasing more than the increase in the quality of 

imports. The positive MQ  value is large enough to offset the negative S  value for 79 to yield 

a positive VQ. 
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 The new sectors in this group are from 00  MQS ,  (85; Table 3.1), 

00  MQS ,  (07, 43, 65, and 58; Table 3.2) and 00  MQS ,  (61, 67, 68, 59, 75, 72 and 

74; Table 3.4). The negative S ’s for the majority of the sectors are due to the increase in 

exports being less than the increase in imports. The exceptions are 07, 61, 65 and 75 where 

the decrease of exports are more than the decrease of imports. As for the negative MQ  

values, all are due to the increases in export quality being less than the increases in import 

quality.  

 The comparative static picture shows improvement of quality in three of the sectors; 

61, 67 and 58 move from low-quality vertical IIT to horizontal IIT. The remaining sectors 

keep their quality levels the same, which are horizontal IIT for 07, 65, 68 and 75, low-quality 

vertical IIT for 43, 85, 59, 72, 74 and 87, and high-quality vertical IIT for 56. 

 

< Table 4.4 > 
 

 The results for 00  MQS ,  are presented in Table 4.4. We first note, from Table 

3.4, that the number of sectors in RMIG and EIRG remained the same, while those for LIG, 

CIG and DIRG have decreased. Also five sectors have remained in this group; namely, 27, 53, 

55, 57 and 88. We find that these sectors have negative S ’s because the increases in their 

exports are less than the increase in their imports. The positive MQ  for these sectors is due to 

the increase in the quality of exports exceeding the increase in the quality of imports. Of the 

remaining sectors 42, 69, 81 and 89 have moved to 00  MQS ,  (Table 4.1), 06 and 33 

have moved to 00  MQS ,  (Table 4.2) and 61, 67, 68, 59, 75, 72 and 74 to 

00  MQS ,  (Table 4.3). 

 The new sectors in this group are 05, 28 and 64 from 00  MQS ,  (Table 3.1), 29 

and 52 from 00  MQS ,  (Table 3.2) and 26, 51 and 79 from 00  MQS ,  (Table 3.3). 

The signs of  S  and MQ  have been analyzed above. 

 The comparative static picture looks a bit varied. Sectors 27, 57 and 79 show a decline 

from horizontal IIT and 28 from high-quality vertical IIT to low-quality vertical IIT. On the 

other hand, 29 and 51 show an increase in quality, moving from high-quality vertical IIT to 

horizontal IIT. The remaining sectors keep their quality levels the same, which are low-

quality vertical IIT for 05, 26 and 53, high-quality vertical IIT for 52 and 88, and horizontal 

IIT for 64. 
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 5. Conclusions 
 

 1. Let us consider the aggregate results first. When we compare the results on total 

trade of all the sectors for the period 1989-2001 and the period of 2002-2008, we find that S  

and MQ  are negative for both periods. A negative value is obtained for S  because exports 

increased less than imports. As for the sign of MQ , we find that it was negative in 1989-2001 

because the  quality of exports decreased while those of imports increased and the decrease in 

export quality was also observed for 2002-2008 but now the quality of imports also decreased 

but not as much as the quality of exports. We also find that, in a comparative static sense, the 

IIT nature of trade in 1989 moved from being horizontal to low-quality vertical, but returned 

to being horizontal IIT in 2002 and remained horizontal IIT in 2008. 

 2. When we turn to the technological subclasses of total trade, we note that the signs of 

S  and MQ  are the same as total trade for raw-material intensive goods and easy-to-imitate 

research-intensive goods for both periods. The picture for the remaining categories are varied. 

Labour-intensive goods and  capital-intensive goods have positive S ’s and negative MQ ’s 

for the 1989-2001 period but LIG now has a negative S and a positive MQ while CIG has a 

positive S  and a positive MQ for the 2002-2008 period. Finally, difficult-to-imitate research 

intensive goods has a negative S and positive MQ for both periods. Even though the sign of S, 

whether positive or negative, is obtained as a result of an increase in both exports and imports, 

the positive MQ for DIRG in 1089-2001 is a result of an increase in export quality and a 

decrease in import quality while the positive MQ  in 2002-2008 are either due to the decrease 

in export quality being less than the decrease in import quality (LIG, DIRG), or to the 

increase in export quality being greater than the increase in import quality (CIG). 

   3. Turning to the aggregate results of the selected sectors, we find that their total trade  

shows a negative S  and but a positive MQ  for the  1989-2001 period and S also turns positive 

for the 2002-2008 period. The size of S  is based on the increase of both exports and imports 

while the  positive MQ in 1989-2001 is due to the increase in export quality exceeding the 

increase in import quality, it is a result of the increase in export quality and decrease in import 

quality in 2002-2008.  From a comparative static point of view, the IIT nature of trade is 

horizontal in both 1989 and 2001, becomes low-quality vertical in 2002 and moves up to 

being horizontal once again in 2008. 
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 4. The signs of S  and MQ  are the same for both periods in three cases. They are both 

positive for LIG and CIG, while S is negative and MQ is positive for DIRG. RMIG and EIRG 

have negative S  and MQ ’s for 2002-2008 but although they have positive MQ ’s for 1989-

2001, RMIG has a negative S while EIRG has a positive S for this period. The sign of the S ’s 

in both periods follow from increases in exports and imports whereas the positive MQ ’s are 

either the result of increases in export quality and decreases in import quality or the decreases 

in export quality being less than the decreases in import quality. 

 5. When we look at the 2-digit sector results from the selected sectors, we find that, 

for the case where both S  and MQ  are positive, even though the composition of this class 

has changed between the two periods, S  is in the majority of the cases, still positive because 

there is an increase in matched trade but the increase in exports is larger than the increase in 

imports. However, in 1989-2001, positive MQ  values are attained because the quality of 

exports has increased while those of imports have decreased almost as many times as the 

decrease in export quality was less than the decrease in import quality. In 2002-2008 

however, the dominant reason for a positive MQ  is the increase in export quality outstripping 

the increase in import quality. 

 6. For the case of S  positive but MQ  negative, the composition of sectors for the two 

periods is again different but the reasons why S  and MQ  take on their respective signs show 

some variety. For both periods positive S ’s are due, to a great extent, to increases in exports 

exceeding the increases in imports. For 1989-2001 the reasons for negative MQ ’s are quite 

varied but for 2002-2008, the dominant reason is the increase in export quality being less than 

the increase the import quality. 

 7. For S  negative and MQ  positive, we find that positive MQ for the period 1989-

2001 are mainly obtained because the decrease in export quality is less than the decrease in 

import quality whereas, in 2002-2008, positive MQ ’s are obtained because the increase in 

export quality is greater than the increase in import quality. This situation is not much 

different for the case of negative S and MQ . 

 8. In sum, we find that positive S  values where the increase in exports exceed the 

increase in imports, are encountered more often in the 2002-2008 period than the 1989-2001 

period. Also the majority of the positive MQ  values in the 2002-2008 period are based on 

increases in export quality being greater than increase in import quality. But the majority of 

the positive MQ  values in the 1989-2001 period do not imply increases in export quality; 
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they are based on decreases in import quality.  Thus, it would be incorrect to conclude that for 

the period, sectors with positive VQ  values due to positive MQ ’s, particularly those 

encountered in the 00  MQS ,  class, are due to increases in export quality. Thus, their 

contribution to lower adjustment costs may not be as real as they appear. This, of course, is 

not the case for the 2002-2008 period where such contributions are made. 

 9. Finally, turning to the performances of individual 2-digit sectors, let us take as our 

criteria of success that the sectors should belong to 00  MQS ,  or 00  MQS ,  and 

that when a positive VQ  is obtained it is because (i) the quality of exports have increased 

more than the quality of imports or (ii) the quality of exports have increased but the quality of 

imports have decreased. We then have, for the 1989-2001 period, 04, 07, 23, 29 from RMIG, 

66 from LIG, 62 and 78 from CIG, 52 and 75 from EIRG and  72 and 88 from DIRG. For the 

2002-2008 period we have 04, 21, 23, 28, 33 from RMIG, 83 from LIG, 11 from CIG and 71 

and 76 from DIRG.  

 10. What about the sectors with poor export performances? These will be found in 

00  MQS ,  and 0, | 0 S MQ . Instead of listing these here let us simply note that 07, 

62, 66, 72, 75 and 78, which had been considered successful for the 1989-2001 period can no 

longer be considered successful for the 2002-2008 period. 
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Appendix 

0   Food and live animals 
 00  Live animals other than animals of division 03 

01 Meat and meat preparations 
 02   Dairy products and bird’s eggs 

03 Fish (not marine mammals), crustaceans, molluscs, and aquatic invertebrates, 
and preparations thereof  

04 Cereals and cereal preparations 
05 Vegetables and fruits 
06 Sugar, sugar preparations and honey 
07 Coffee, tea, cocoa, spices and manufactures thereof 
08 Feeding stuff for animals (not including milled cereals) 
09 Margarine and shortening 
 

1 Beverages and tobacco 
 11 Beverages 
 12 Tobacco and tobacco manufactures 
 
2 Crude materials, inedible, except fuels 
 21 Hides, skins and furskins, raw 
 22 Oil seeds and oleaginous fruits 
 23 Crude rubber (including synthetic and reclaimed) 
 24 Cork and wood 
 25 Pulp and waste paper 

26 Textile fibres (other than wool tops and other combed wool) and their wastes 
(not manufactured into yarn or fabric) 

27 Crude fertilizers, other than those of division 56, and crude minerals (excluding 
coal, petroleum and precious stones) 

 28 Metalliferous ores and metal scrap 
 29 Crude animal and vegetable materials, n.e.s. 
 
3 Mineral fuels, lubricants and related materials 
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 33 Petroleum, petroleum products and related materials 
 
4 Animal and vegetable oils, fats and waxes 
 41        Animal oils and fats 
 42 Fixed vegetable fats and oils, crude, refined or fractionated 

43 Animal or vegetable fats and oils, processed; waxes of animal or vegetable 
origin; inedible mixtures or preparations of animal or vegetable fats or oils, 
n.e.s. 

 
5 Chemicals and related products, n.e.s. 
 51 Organic chemicals 
 52 Inorganic chemicals 
 53 Dyeing, tanning and colouring materials 
 54 Medicinal and pharmaceutical products 

55 Essential oils and resinoids and perfume materials; toilet, polishing and 
cleansing preparations 

56 Fertilizers (other than those of group 272) 
57 Plastics in primary form 
58 Plastics in non-primary form 
59 Chemical materials and products 

 
6 Manufactured goods classified chiefly by material 
 61 Leather, leather manufactures,  n.e.s. and dressed furskins 
 62 Rubber manufactures,  n.e.s. 
 63 Cork and wood manufactures (excluding furniture) 
 64 Paper, paper board and articles of paper pulp, of paper or of paperboard 
 65 Textile yarn, fabrics, made-up articles, n.e.s. and related products 
 66 Non-metallic mineral manufactures, n.e.s. 
 67 Iron and steel 
 68 Non-ferrous metals 
 69 Manufactures of metals, n.e.s. 
 
7 Machinery and transport equipment 
 71 Power-generating machinery and equipment 
 72 Machinery specialized for particular industries 
 73 Metalworking machinery 
 74 General industrial machinery and equipment, n.e.s., and machine parts, n.e.s. 
 75 Office machines and automatic data processing machines 

76 Telecommunications and sound-recording and reproducing apparatus and 
equipment 

77 Electrical machinery, apparatus and appliances, n.e.s., and electrical parts 
thereof (including non-electrical counterparts, n.e.s, of electrical household 
type equipment) 

78 Road vehicles (including air-cushion vehicles) 
79 Other transport equipment 

 
8 Miscellaneous manufactured articles 

81 Prefabricated buildings, sanitary, plumbing, heating and lighting fixtures and 
fittings, n.e.s. 
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82 Furniture and parts thereof; bedding, mattresses, mattress supports, cushions 
and similar stuffed furnishings 

83 Travel goods, handbags and similar containers 
84 Articles of apparel and clothing accessories 
84 Articles of apparel and clothing accessories 
87 Professional, scientific and controlling instruments and apparatus, n.e.s. 
88 Photographic apparatus, equipment and supplies and optical goods, n.e.s.; 

watches and clocks 
89 Miscellaneous manufactured articles, n.e.s.  
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Figure 1
Plot of Exports and Imports for the Period 1989-2008



PQV89 QUALITY PQV01 QUALITY ΔX ΔM S ΔUVX ΔUVM MQ VQ
Total Trade 0.99 HIIT 0.79 LQVIIT 0.47 0.53 -0.06 -0.22 0.78 -0.64 -0.70

RMIG 1.13 HIIT 1.06 HIIT 0.30 0.70 -0.29 -0.84 -0.16 -0.41 -0.70
LIG 1.17 HQVIIT 0.64 LQVIIT 0.66 0.34 0.24 -0.72 0.28 -0.70 -0.46
CIG 0.72 LQVIIT 0.67 LQVIIT 0.57 0.43 0.12 -0.50 -0.50 -0.01 0.12
EIRG 0.99 HIIT 0.85 HIIT 0.26 0.74 -0.32 0.30 0.70 -0.29 -0.61
DIRG 0.37 LQVIIT 0.84 LQVIIT 0.32 0.68 -0.27 0.30 -0.70 0.71 0.44

PQV89 QUALITY PQV01 QUALITY ΔX ΔM S ΔUVX ΔUVM MQ VQ
Total Trade 0.92 HIIT 1.07 HIIT 0.47 0.53 -0.05 0.79 0.21 0.37 0.32

RMIG 1.02 HIIT 1.17 HQVIIT 0.44 0.56 -0.10 0.24 -0.76 0.66 0.56
LIG 0.83 LQVIIT 0.86 HIIT 0.52 0.48 0.03 -0.36 -0.64 0.22 0.25
CIG 0.79 LQVIIT 1.15 HIIT 0.52 0.48 0.04 0.65 -0.35 0.77 0.81
EIRG 0.21 LQVIIT 0.58 LQVIIT 0.64 0.36 0.22 0.13 -0.87 0.58 0.80
DIRG 0.46 LQVIIT 0.57 LQVIIT 0.39 0.61 -0.19 -0.11 -0.89 0.48 0.30
Notes: ΔX and ΔM stand for  ΔX /(| ΔX |+| ΔM |) and ΔM /(| ΔX |+| ΔM |), respectively 
          and ΔUVX and ΔUVM stand for  ΔUVX /(| ΔUVX |+| ΔUVM |) and ΔUVM /(| ΔUVX |+| ΔUVM |), respectively

Aggregate Results, 1989-2001
Table 1

All Sectors

Selected Sectors
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Table 2 

Aggregate Results, 2002-2008 
  

All Sectors 
              

  PQV02 QUALITY PQV08 QUALITY ΔX ΔM S ΔUVX ΔUVM MQ VQ 

Total Trade 1.03 HIIT 1.01 HIIT 0.42 0.58 -0.14 -0.64 -0.36 -0.21 -0.36
                        
RMIG 1.41 HQVIIT 1.11 HIIT 0.19 0.81 -0.39 -0.67 0.33 -0.48 -0.87
LIG 0.53 LQVIIT 0.66 LQVIIT 0.41 0.59 -0.15 -0.08 -0.92 0.15 0.00 
CIG 0.80 LQVIIT 0.93 HIIT 0.52 0.48 0.05 0.94 0.06 0.64 0.68 
EIRG 0.88 HIIT 0.70 LQVIIT 0.07 0.93 -0.46 -0.80 -0.20 -0.38 -0.84
DIRG 1.01 HIIT 1.09 HIIT 0.48 0.52 -0.04 -0.39 -0.61 0.36 0.31 

                        
                        

Selected Sectors 

                        

  PQV02 QUALITY PQV08 QUALITY ΔX ΔM S ΔUVX ΔUVM MQ VQ 

Total Trade 0.75 LQVIIT 0.89 HIIT 0.53 0.47 0.06 0.37 -0.63 0.80 0.85 
                        
RMIG 1.32 HQVIIT 1.01 HIIT 0.46 0.54 -0.08 -0.58 0.42 -0.86 -0.94
LIG 0.67 LQVIIT 0.84 LQVIIT 0.61 0.39 0.18 -0.09 -0.91 0.46 0.64 
CIG 0.69 LQVIIT 0.94 HIIT 0.53 0.47 0.05 0.52 -0.48 0.97 1.02 
EIRG 0.83 LQVIIT 0.79 LQVIIT 0.38 0.62 -0.20 -0.87 -0.13 -0.42 -0.62
DIRG 0.91 HIIT 0.88 HIIT 0.47 0.53 -0.05 -0.49 -0.51 0.03 -0.02

Notes: ΔX and ΔM stand for  ΔX /(| ΔX |+| ΔM |) and ΔM /(| ΔX |+| ΔM |), respectively  

          and ΔUVX and ΔUVM stand for  ΔUVX /(| ΔUVX |+| ΔUVM |) and ΔUVM /(| ΔUVX |+| ΔUVM |), respectively 
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Table 3.1 

2-Digit Results Categorized in Terms of the Signs of S and MQ, 1989-2001 

                        

S > 0, MQ < 0 

RMIG 

  PQV89 QUALITY PQV01 QUALITY ΔX ΔM S ΔUVX ΔUVM MQ VQ 

05 1.83 HQVIIT 1.27 HQVIIT 0.70 0.30 0.29 0.06 0.94 -0.47 -0.18
28 0.04 LQVIIT 0.16 LQVIIT 0.60 0.40 0.17 0.45 0.55 -0.09 0.08 
41 1.01 HIIT 1.14 HIIT -0.35 -0.65 0.24 -0.71 -0.29 -0.29 -0.06

LIG 

64 1.08 HIIT 0.91 HIIT 0.61 0.39 0.18 -0.89 -0.11 -0.44 -0.25
84 1.76 HQVIIT 1.17 HQVIIT 0.70 0.30 0.28 -0.48 0.52 -0.96 -0.68
85 1.37 HQVIIT 0.50 LQVIIT 0.57 0.43 0.13 -0.79 0.21 -0.63 -0.51
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Table 3.2 
S > 0, MQ > 0 

RMIG 

  PQV89 QUALITY PQV01 QUALITY ΔX ΔM S ΔUVX ΔUVM MQ VQ 

02 0.53 LQVIIT 0.22 LQVIIT 0.69 0.31 0.28 -0.27 -0.73 0.31 0.59
04 0.24 LQVIIT 0.91 HIIT 0.67 0.33 0.25 0.03 -0.97 0.52 0.76
07 0.33 LQVIIT 0.79 LQVIIT 0.69 0.31 0.28 0.22 -0.78 0.64 0.91
09 0.83 LQVIIT 1.08 HIIT 0.75 0.25 0.34 -0.18 -0.82 0.39 0.73
12 1.38 HQVIIT 1.38 HQVIIT 0.61 0.39 0.19 -0.04 -0.96 0.48 0.67
24 0.29 LQVIIT 1.14 HIIT 0.68 0.32 0.27 -0.01 -0.99 0.49 0.76
29 1.11 HIIT 0.95 HIIT 0.74 0.26 0.32 0.07 -0.93 0.54 0.86
43 1.12 HIIT 0.90 HIIT 0.80 0.20 0.37 0.05 -0.95 0.53 0.90

LIG 

63 0.82 LQVIIT 0.77 LQVIIT 0.50 0.50 0.01 -0.42 -0.58 0.14 0.15
65 0.73 LQVIIT 0.90 HIIT 0.53 0.47 0.06 -0.21 -0.79 0.37 0.43
66 0.43 LQVIIT 0.86 HIIT 0.55 0.45 0.09 0.15 -0.85 0.59 0.67
82 0.35 LQVIIT 0.54 LQVIIT 0.52 0.48 0.04 -0.11 -0.89 0.44 0.48

CIG 

12 0.55 LQVIIT 0.71 LQVIIT 0.61 0.39 0.19 -0.04 -0.96 0.48 0.67
62 0.51 LQVIIT 0.74 LQVIIT 0.74 0.26 0.32 0.01 -0.99 0.51 0.83
78 0.50 LQVIIT 0.75 LQVIIT 0.57 0.43 0.13 0.11 -0.89 0.56 0.69

EIRG 

52 0.36 LQVIIT 1.28 HQVIIT 0.60 0.40 0.16 0.06 -0.94 0.53 0.70
58 0.54 LQVIIT 0.72 LQVIIT 0.51 0.49 0.03 -0.10 -0.90 0.44 0.47

DIRG 

77 0.31 LQVIIT 0.55 LQVIIT 0.53 0.47 0.06 -0.02 -0.98 0.49 0.55
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Table 3.3 
S < 0, MQ < 0 

RMIG 

 PQV89 QUALITY PQV01 QUALITY ΔX ΔM S ΔUVX ΔUVM MQ VQ 

08 0.57 LQVIIT 0.20 LQVIIT 0.47 0.53 -0.07 -0.70 -0.30 -0.29 -0.35
22 0.21 LQVIIT 0.47 LQVIIT 0.45 0.55 -0.09 -0.70 -0.30 -0.28 -0.37
33 1.20 HQVIIT 0.97 HIIT 0.41 0.59 -0.15 -0.58 0.42 -0.86 -1.01
56 0.88 HIIT 1.10 HIIT -0.86 -0.14 -0.42 -0.72 -0.28 -0.31 -0.73

LIG 

26 0.94 HIIT 0.62 LQVIIT 0.39 0.61 -0.19 -0.77 -0.23 -0.35 -0.54
83 1.27 HQVIIT 1.37 HQVIIT 0.22 0.78 -0.36 -0.57 -0.43 -0.13 -0.49

EIRG 

51 0.80 LQVIIT 0.61 LQVIIT -0.53 -0.47 -0.06 -0.69 0.31 -0.73 -0.79
54 0.04 LQVIIT 0.20 LQVIIT 0.32 0.68 -0.26 0.17 0.83 -0.40 -0.66
76 1.06 HIIT 0.29 LQVIIT 0.19 0.81 -0.38 -0.53 0.47 -0.94 -1.32

DIRG 

71 0.60 LQVIIT 0.61 LQVIIT 0.26 0.74 -0.32 0.37 0.63 -0.21 -0.53
73 0.78 LQVIIT 0.61 LQVIIT 0.43 0.57 -0.13 -0.87 -0.13 -0.43 -0.55
79 0.65 LQVIIT 0.10 LQVIIT 0.27 0.73 -0.32 -0.60 -0.40 -0.17 -0.48
87 0.84 LQVIIT 0.71 LQVIIT 0.25 0.75 -0.33 -0.21 0.79 -0.63 -0.96
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Table 3.4 
S < 0, MQ > 0 

RMIG 

 PQV89 QUALITY PQV01 QUALITY ΔX ΔM S ΔUVX ΔUVM MQ VQ 

06 0.77 LQVIIT 1.14 HIIT 0.32 0.68 -0.26 -0.23 -0.77 0.35 0.09 
23 0.03 LQVIIT 1.33 HQVIIT 0.21 0.79 -0.37 0.07 -0.93 0.54 0.17 
27 0.94 HIIT 0.92 HIIT 0.31 0.69 -0.28 -0.04 -0.96 0.48 0.20 
42 0.44 LQVIIT 0.90 HIIT -0.80 -0.20 -0.38 -0.42 -0.58 0.14 -0.24

LIG 

61 0.54 LQVIIT 0.52 LQVIIT 0.42 0.58 -0.14 -0.29 -0.71 0.30 0.16 
69 0.65 LQVIIT 0.78 LQVIIT 0.42 0.58 -0.14 -0.24 -0.76 0.34 0.20 
81 0.43 LQVIIT 0.76 LQVIIT 0.42 0.58 -0.14 -0.08 -0.92 0.45 0.32 
89 0.52 LQVIIT 0.75 LQVIIT 0.45 0.55 -0.08 -0.17 -0.83 0.40 0.32 

CIG 

53 0.35 LQVIIT 0.56 LQVIIT 0.40 0.60 -0.17 -0.06 -0.94 0.47 0.30 
55 0.93 HIIT 0.96 HIIT 0.31 0.69 -0.28 -0.42 -0.58 0.14 -0.14
67 0.92 HIIT 1.04 HIIT 0.31 0.69 -0.28 -0.21 -0.79 0.37 0.09 
68 0.81 LQVIIT 0.89 HIIT 0.35 0.65 -0.23 -0.35 -0.65 0.23 0.00 

EIRG 

59 0.65 LQVIIT 0.64 LQVIIT 0.41 0.59 -0.15 -0.35 -0.65 0.24 0.09 
75 0.13 LQVIIT 0.28 LQVIIT 0.18 0.82 -0.39 0.00 -1.00 0.50 0.11 

DIRG 

57 0.66 LQVIIT 0.72 LQVIIT 0.33 0.67 -0.25 -0.28 -0.72 0.31 0.05 
72 0.30 LQVIIT 0.49 LQVIIT 0.40 0.60 -0.17 0.37 -0.63 0.79 0.62 
74 0.44 LQVIIT 0.52 LQVIIT 0.43 0.57 -0.13 -0.06 -0.94 0.47 0.34 
88 0.61 LQVIIT 1.02 HIIT 0.34 0.66 -0.24 0.48 -0.52 0.95 0.71 
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Table 4.1 

2-Digit Results Categorized in Terms of the Signs of S and MQ, 1902-2008 
                        

S > 0, MQ < 0 
RMIG 

  PQV02 QUALITY PQV08 QUALITY ΔX ΔM S ΔUVX ΔUVM MQ VQ 
00 0.32 LQVIIT 0.23 LQVIIT -0.39 -0.61 0.18 -0.54 -0.46 -0.07 0.11 
02 0.95 HIIT 0.81 LQVIIT 0.53 0.47 0.06 -0.76 -0.24 -0.34 -0.28 
03 1.40 HQVIIT 1.34 HQVIIT 0.56 0.44 0.10 -0.79 -0.21 -0.37 -0.27 
08 0.27 LQVIIT 0.36 LQVIIT 0.55 0.45 0.09 0.43 0.57 -0.12 -0.03 
09 0.56 LQVIIT 0.59 LQVIIT 0.60 0.40 0.17 0.49 0.51 -0.02 0.15 
24 0.16 LQVIIT 0.50 LQVIIT -0.29 -0.71 0.29 0.24 0.76 -0.34 -0.05 
41 0.21 LQVIIT 1.17 HQVIIT 0.52 0.48 0.04 0.46 0.54 -0.08 -0.04 
42 1.10 HIIT 1.28 HQVIIT -0.19 -0.81 0.38 0.46 0.54 -0.07 0.32 

LIG 
63 1.06 HIIT 1.12 HIIT 0.89 0.11 0.44 0.49 0.51 -0.03 0.41 
66 0.28 LQVIIT 0.53 LQVIIT 0.60 0.40 0.16 0.35 0.65 -0.23 -0.07 
69 0.96 HIIT 0.96 HIIT 0.51 0.49 0.02 0.50 0.50 0.00 0.02 
81 0.69 LQVIIT 0.78 LQVIIT 0.50 0.50 0.00 0.47 0.53 -0.06 -0.06 
82 0.50 LQVIIT 0.72 LQVIIT 0.52 0.48 0.03 0.41 0.59 -0.15 -0.12 
84 0.95 HIIT 1.09 HIIT 0.63 0.37 0.21 0.47 0.53 -0.06 0.15 
89 0.66 LQVIIT 0.79 LQVIIT 0.54 0.46 0.07 0.45 0.55 -0.09 -0.01 

CIG 
62 0.69 LQVIIT 0.85 HIIT 0.56 0.44 0.11 0.45 0.55 -0.10 0.01 
78 0.77 LQVIIT 0.90 HIIT 0.62 0.38 0.20 0.46 0.54 -0.08 0.12 

EIRG 
76 0.14 LQVIIT 0.68 LQVIIT 0.53 0.47 0.06 0.17 0.83 -0.39 -0.33 

DIRG 
73 0.43 LQVIIT 0.73 LQVIIT 0.50 0.50 0.01 0.37 0.63 -0.20 -0.20 
77 0.41 LQVIIT 0.55 LQVIIT 0.57 0.43 0.13 0.42 0.58 -0.13 0.00 
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Table 4.2 
S > 0, MQ > 0 

RMIG 

 PQV02 QUALITY PQV08 QUALITY ΔX ΔM S ΔUVX ΔUVM MQ VQ 

04 0.85 LQVIIT 0.81 LQVIIT 0.75 0.25 0.33 0.51 0.49 0.02 0.35
06 1.51 HQVIIT 1.07 HIIT 0.60 0.40 0.16 0.58 0.42 0.14 0.31
21 1.04 HIIT 0.98 HIIT -0.22 -0.78 0.36 0.51 0.49 0.03 0.39
23 0.99 HIIT 0.92 HIIT 0.56 0.44 0.11 0.52 0.48 0.04 0.15
33 0.77 LQVIIT 0.64 LQVIIT 0.72 0.28 0.31 0.55 0.45 0.08 0.39

LIG 

83 1.20 HQVIIT 0.84 LQVIIT 0.53 0.47 0.06 0.59 0.41 0.15 0.21

CIG 

11 1.00 HIIT 0.59 LQVIIT 0.62 0.38 0.20 0.63 0.37 0.20 0.40
EIRG 

51 1.23 HQVIIT 1.26 HQVIIT -0.17 -0.83 0.40 -0.47 -0.53 0.05 0.45
DIRG 

71 1.07 HIIT 1.01 HIIT 1.00 0.00 0.50 0.51 0.49 0.03 0.53
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Table 4.3 
S < 0, MQ < 0 

RMIG 

  PQV02 QUALITY PQV08 QUALITY ΔX ΔM S ΔUVX ΔUVM MQ VQ 

07 0.94 HIIT 1.01 HIIT -0.76 -0.24 -0.34 0.48 0.52 -0.03 -0.37 
43 0.75 LQVIIT 0.87 HIIT 0.17 0.83 -0.40 0.46 0.54 -0.07 -0.47 
56 1.17 HQVIIT 1.30 HQVIIT 0.38 0.62 -0.19 0.47 0.53 -0.05 -0.24 

LIG 

61 0.76 LQVIIT 0.97 HIIT -0.76 -0.24 -0.35 0.44 0.56 -0.11 -0.46 
65 0.97 HIIT 1.12 HIIT -0.51 -0.49 -0.02 0.46 0.54 -0.07 -0.09 
85 0.38 LQVIIT 0.51 LQVIIT 0.27 0.73 -0.31 0.43 0.57 -0.12 -0.44 

CIG 

67 0.84 LQVIIT 0.93 HIIT 0.43 0.57 -0.12 0.47 0.53 -0.05 -0.17 
68 1.03 HIIT 1.13 HIIT 0.33 0.67 -0.25 0.48 0.52 -0.04 -0.29 

EIRG 

58 0.84 LQVIIT 0.88 HIIT 0.43 0.57 -0.13 0.49 0.51 -0.02 -0.15 
59 0.14 LQVIIT 0.36 LQVIIT 0.28 0.72 -0.31 0.28 0.72 -0.30 -0.61 
75 0.88 HIIT 0.92 HIIT -0.53 -0.47 -0.06 0.49 0.51 -0.02 -0.08 

DIRG 

72 0.49 LQVIIT 0.66 LQVIIT 0.41 0.59 -0.16 0.42 0.58 -0.13 -0.29 
74 0.54 LQVIIT 0.66 LQVIIT 0.44 0.56 -0.10 0.45 0.55 -0.09 -0.19 
87 0.36 LQVIIT 0.41 LQVIIT 0.36 0.64 -0.22 0.47 0.53 -0.05 -0.27 
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Table 4.4 
S < 0, MQ > 0 

  PQV02 QUALITY PQV08 QUALITY ΔX ΔM S ΔUVX ΔUVM MQ VQ 

RMIG 

05 0.74 LQVIIT 0.62 LQVIIT 0.32 0.68 -0.26 0.54 0.46 0.08 -0.18 
27 0.90 HIIT 0.73 LQVIIT 0.23 0.77 -0.35 0.55 0.45 0.09 -0.26 
28 1.45 HQVIIT 0.27 LQVIIT 0.36 0.64 -0.22 0.84 0.16 0.41 0.19 
29 1.17 HQVIIT 1.15 HIIT -0.55 -0.45 -0.10 0.50 0.50 0.01 -0.09 

LIG 

26 0.49 LQVIIT 0.49 LQVIIT -0.56 -0.44 -0.10 0.50 0.50 0.00 -0.10 
64 1.14 HIIT 0.99 HIIT 0.41 0.59 -0.16 0.54 0.46 0.07 -0.09 

CIG 

53 0.72 LQVIIT 0.62 LQVIIT 0.43 0.57 -0.13 0.54 0.46 0.07 -0.06 
55 0.70 LQVIIT 0.70 LQVIIT 0.47 0.53 -0.06 0.50 0.50 0.00 -0.06 

EIRG 

51 1.17 HQVIIT 0.98 HIIT 0.29 0.71 -0.29 0.55 0.45 0.08 -0.21 
52 1.58 HQVIIT 1.21 HQVIIT 0.43 0.57 -0.13 0.57 0.43 0.12 -0.01 

DIRG 

57 0.85 HIIT 0.83 LQVIIT 0.32 0.68 -0.27 0.51 0.49 0.01 -0.25 
79 0.87 HIIT 0.65 LQVIIT -0.52 -0.48 -0.04 0.57 0.43 0.13 0.09 
88 1.48 HQVIIT 1.37 HQVIIT 0.04 0.96 -0.48 0.52 0.48 0.04 -0.44 

 
 

 
 


