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Abstract—A novel application of distance-based topological indices : Wiener (W)-, Szeged (Sz)-, Padmakar–Ivan (PI)-, and Sadhana
(Sd)-indices in modeling electronic absorption bands of arene absorption spectra has been described. It is demonstrated that all these
indices correlate linearly with the logarithm of b and para electronic absorption bands in several series of arene systems. The results
have shown that our methodology is best suited for the estimation––lnkb, while comparatively less significant results are obtained in
case of the estimation of lnkp. The statistical analysis of the data have shown that PI index gives better results for modeling lnkb;
while Sz index proved better for modeling lnkp. The results are critically discussed on the basis of regression parameters and quality
of correlation. Such a study will be useful as a tool for modeling toxicity of arene system as well as their environmental pollution.
� 2004 Elsevier Ltd. All rights reserved.
1. Introduction

The introduction of the versatile mathematical concept
viz., topology and graph theory in chemistry and other
related disciplines resulted into very interesting results.1

The development of quantitative structure–property–
activity–toxicity-relationships (QSPR, QSAR, QSTR)
are among such major results. In these methodologies
properties/activities/toxicities are modeled using graph-
theoretical indices also called as topological indices
and have shown an explosive growth.2–5

A topological index is a single number, derived follow-
ing a certain rule, which can be used to characterize
the molecule. A plethora of topological indices are re-
ported in the literature.1–5 The Wiener index (W)6 is
the first, the oldest, and the widely used topological in-
dex for this purpose. It was introduced by Wiener in
1947. Even today this index finds very useful in mode-
ling physicochemical properties and biological activities
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of organic molecules.7 The Szeged index (Sz)8,9 is the
modification of Wiener index (W) to cyclic molecules.
This index was introduced by Gutman in 1994.8,9 For
acyclic compounds Sz index coincides with W index.
Consequently yet another index was introduced by one
of the authors (P.V.K.) and was named as Padmakar–
Ivan index (PI).10,11 The PI index unlike Sz index, is dif-
ferent for acyclic and cyclic molecules. While attempting
the derivation of recursion formula for PI index, Khad-
ikar introduced yet another index called Sadhana index
(Sd).12,13 However, like Sz index, Sd index is applicable
to cyclic compounds only.

The major use of topological indices is in modeling
physicochemical properties and biological activity of or-
ganic molecules acting as drugs. The important proper-
ties/activities modeled being those related to carbonic
anhydrase (CA) inhibition; and tadpole narcosis.14–17

The other properties modeled being chiefly: boiling
point (bp), molar volume (MV), molecular refraction
(MR), polarizability (a), dipole molecules (l), heat of
formation (Hf), etc. However, comparatively very little
work is done on topological modeling of spectroscopic
properties. Some such spectroscopic properties modeled
using topological indices are: infrared absorption
bands,18,19 Mossbaur parameters,20 chemical shifts in
NMR spectra,21–24 g-tensors in ESR spectra25,26 and
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Table 1. Arene Systems Used in the Present Study
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X-ray absorption fine-structure parameters.27–33 How-
ever, very little work is done on the application of top-
ological indices to electronic spectra (both UV and
visible spectra). The only reference which we could trace
out is that of the application of Randic index in the cor-
relation of arene absorption spectra.34 Rouvary and El-
Basil34 demonstrated that, for a several series of arene
system v index (first order Randic connecting index)35

correlated linearly with the logarithm of the b and para
electronic absorption bands. They have shown that the
correlation splits into two categories depending upon
the nature of the member of the arene series. Accord-
ingly, linearity in correlations exist only for the members
of the given series, and that such members must have
closely related topologies and geometries. Such series
were named by them as �family� and relationship was
called �familial� relationship. They were of the opinion
that chemical graphs can belong to families in the same
way that plants belong to genera. Furthermore, the
methodology adopted by Rouvary and El-Basil34 was
very much qualitative and no statistics was reported.
The mentioned spectral parameters are successfully used
as molecular descriptors in developing QSPR/QSAR/
QSTR models for modeling physiological activities.

In view of the above, and in continuation of our earlier
work related to the topological modeling of spectroscop-
ic properties, we have undertaken the present work, in
that we have usedW, Sz, PI, and Sd indices for modeling,
monitoring, and estimation of lnkb and lnkp electronic
absorption bands for the same arene series used by Rou-
vary and El-Basil.34 The results are discussed below.

Another objective of the present study is that arene sys-
tem is well known for their toxicity as well as for their
environmental pollution. Also, that electronic spectral
data can be used as molecular descriptors for modeling
toxicity and pollution. The methodology described here-
in for the topological estimation of electronic absorption
band will be useful for those who are interesting in
modeling toxicity and pollution of arenes.
2. Results and discussion

Before discussing our results it is worthy to mention that
catacondensed arene molecules usually exhibit three
principal bands in the near ultraviolet and visible region
of their spectra. These three bands have been designated
as the alpha (a), beta (b), and para (p) bands.34 For the
latter two bands there are adequate data available,
whereas there are only limited data on the a band. In cer-
tain instances the a bands are completely subsumed by
the para bands and cannot be measured at all. Conse-
quent to this, and following Rouvary and El-Basil,34 we
have also chosen b and p bands for our study and have
used their natural logarithm. The experimental observa-
tions36 and the four reasons given by Rouvary and El-Ba-
sil34 support that b and para bands are sensitive to the
topological structure of the arene molecules from which
they are originated. Hence, the use of topological indexes
for modeling, monitoring and estimating lnb and lnp is
well justified and required to be investigated.
The set of arene systems used in the present investiga-
tion is given in Table 1. Table 2 records the adopted val-
ues of lnb and lnp along with the calculated values of
W, Sz, PI, and Sd indices. For statistical correlation of
lnb and lnp with each of the topological indices used
(W, Sz, PI, Sd) we have followed simple regression as
well as curvilinear methodology.37 The derived statisti-
cal parameters and the quality of correlations are given
in Table 3. Tables 4 to 6 record the comparison of ob-
served and estimated lnb and lnp, respectively.

2.1. Estimation of lnkb

The results obtained for estimating lnkb by simple
regression analysis using W, Sz, PI, and Sd indices are
given in Table 3. A perusal of this Table 3 shows that
out of the four topological indices used the PI index
gives best statistics. This model based on PI index is
found as below:



Table 2. lnkb, lnkp for arene series and their topological indices (W, Sz, PI, Sd)

Arene no. lnkb lnkp W Sz PI Sd 1va

1 7.524 7.634 27 54 24 12 1.000

2 7.700 7.955 109 243 96 44 1.414

3 7.830 8.228 279 656 216 96 1.732

4 7.916 8.457 569 1381 384 168 2.000

5 8.016 8.658 1011 2506 600 260 2.236

6 –– 8.844 1637 4119 864 372 2.449

7 7.890 8.068 545 1301 390 168 2.414

8 7.996 –– 971 2354 610 260 2.808

9 8.088 8.384 1581 3897 878 372 3.121

10 8.162 8.562 2407 5964 1194 504 3.388

11 7.828 7.981 271 632 218 96 1.914

12 7.962 8.099 963 2330 612 260 2.914

13 7.990 8.131 1557 3799 884 372 3.414

14 7.962 8.177 553 1325 388 168 2.270

15 8.058 8.417 987 2410 606 260 2.561

16 8.155 8.014 1605 3975 872 372 2.812

17 7.692 –– 1333 3447 884 372 7.718

18 7.981 –– 2079 5364 1204 504 10.637

19 8.088 –– 3073 7913 1572 656 12.075

20 8.149 –– 4347 11,182 1988 828 13.242

21 7.852 7.951 513 1269 390 168 3.914

22 7.962 8.158 907 2290 610 260 4.684

23 8.049 8.393 1485 3783 878 372 5.293

24 8.140 8.591 2279 5836 1194 504 5.812

25 7.958 8.114 883 2202 612 260 4.828

26 8.019 8.164 1453 3647 882 372 5.722

27 8.095 8.350 2239 5644 1200 504 6.391

a Taken from Ref. 34.

Table 3. Regression parameters and quality of correlations for modeling lnkb and lnkp using W, Sz, PI, Sd, 1v indices and employing simple and

curvilinear regression analysis

Absorption band Topological index Se R Q

Simple regression analysis

lnkb (lnkp) W 0.0978 (0.2254) 0.7523 (0.6182) 7.6922 (2.7426)

Sz 0.0996 (0.2249) 0.7421 (0.6201) 7.4508 (2.7572)

PI 0.0910 (0.2274) 0.7904 (0.6090) 8.6857 (2.6816)

Sd 0.0937 (0.2266) 0.7758 (0.6126) 8.2796 (2.7034)
1v 0.1307 (0.2784) 0.4746 (0.2393) 3.6312 (0.8599)

Curvilinear regression analysis (second polynomial)

lnkb (lnkp) W 0.0725 (0.2257) 0.8785 (0.6412) 12.1172 (2.8409)

Sz 0.0747 (0.2257) 0.8705 (0.6413) 11.6532 (2.8413)

PI 0.0668 (0.2283) 0.8978 (0.6307) 13.4401 (2.7625)

Sd 0.0720 (0.2256) 0.8803 (0.6417) 12.2263 (2.8444)
1v 0.1221 (0.2784) 0.5934 (0.3233) 4.8599 (1.1612)

Curvilinear regression analysis (third polynomial)

lnkb (lnkp) W 0.0604 (0.2219) 0.9211 (0.6791) 15.2500 (3.0603)

Sz 0.0621 (0.2219) 0.9163 (0.6788) 14.7552 (3.0590)

PI 0.0575 (0.2257) 0.9287 (0.6651) 16.1513 (2.9468)

Sd 0.0604 (0.2231) 0.9210 (0.6745) 15.2483 (3.0233)
1v 0.0960 (0.2520) 0.7853 (0.5523) 8.1802 (2.1916)

Values in the parenthesis are for modeling lnkp.
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ln kb ¼ 7:7900þ 0:00025 PI

n ¼ 26; Se ¼ 0:0910; R ¼ 0:7904;

F ¼ 39:9595; Q ¼ 8:6857 ð1Þ
Similarly, in curvilinear analysis, best results are ob-
tained using PI index. The second and third polynomials
are found below:



Table 5. Observed and estimated lnkb using W, Sz, PI, and Sd indices

Arene no. lnkb (Ob.) lnkb estimated using

W Sz PI Sd

Est. Res. Est. Res. Est. Res. Est. Res.

1 7.524 7.832 �0.308 7.842 �0.318 7.796 �0.272 7.796 �0.272

2 7.700 7.842 �0.142 7.850 �0.150 7.814 �0.114 7.815 �0.115

3 7.830 7.860 �0.030 7.867 �0.037 7.844 �0.014 7.845 �0.015

4 7.916 7.893 0.023 7.898 0.018 7.886 0.030 7.887 0.029

5 8.016 7.942 0.074 7.946 0.070 7.940 0.076 7.941 0.075

6 –– 8.011 –– 8.014 –– 8.006 –– 8.006 ––

7 7.890 7.890 0.000 7.895 �0.005 7.887 �0.003 7.887 �0.003

8 7.996 7.937 0.059 7.939 0.057 7.942 0.054 7.941 0.055

9 8.088 8.005 0.083 8.004 0.084 8.009 0.079 8.006 0.082

10 8.162 8.097 0.065 8.092 0.070 8.088 0.074 8.083 0.079

11 7.828 7.860 �0.032 7.866 �0.038 7.844 �0.016 7.845 �0.017

12 7.962 7.936 0.026 7.938 0.024 7.943 0.019 7.941 0.021

13 7.990 8.002 �0.012 8.000 �0.010 8.011 �0.021 8.006 �0.016

14 7.962 7.891 0.071 7.896 0.066 7.887 0.075 7.887 0.075

15 8.058 7.939 0.119 7.941 0.117 7.941 0.117 7.941 0.117

16 8.155 8.008 0.147 8.008 0.147 8.008 0.147 8.006 0.149

17 7.692 7.977 �0.285 7.985 �0.293 8.011 �0.319 8.006 �0.314

18 7.981 8.060 �0.079 8.066 �0.085 8.091 �0.110 8.083 �0.102

19 8.088 8.171 �0.083 8.174 �0.086 8.183 �0.095 8.172 �0.084

20 8.149 8.312 �0.163 8.312 �0.163 8.287 �0.138 8.272 �0.123

21 7.852 7.886 �0.034 7.893 �0.041 7.887 �0.035 7.887 �0.035

22 7.962 7.930 0.032 7.936 0.026 7.942 0.020 7.941 0.021

23 8.049 7.994 0.055 8.000 0.049 8.009 0.040 8.006 0.043

24 8.140 8.082 0.058 8.086 0.054 8.088 0.052 8.083 0.057

25 7.958 7.928 0.030 7.933 0.025 7.943 0.015 7.941 0.017

26 8.019 7.991 0.028 7.994 0.025 8.015 0.004 8.006 0.013

27 8.095 8.078 0.017 8.078 0.017 8.090 0.005 8.083 0.012

Table 4. Statistical data supporting Rouvary–El-Basil �Familial� behavior in the exhibition of lnkb and lnkp

Family category Absorption band Regression parameters using the indices

1v W Sz PI Sd

R Se R Se R Se R Se R Se

IB lnkb 0.9900 0.0096 0.9121 0.0907 0.9072 0.0931 0.9441 0.0729 0.9461 0.0717

IIB lnkb 0.9998 0.0025 0.9754 0.0317 0.9744 0.0323 0.9874 0.0003 0.9874 0.0227

IIIB lnkb 0.9863 0.0147 0.9498 0.0279 0.9491 0.0281 0.9678 0.0224 0.9686 0.0222

IVB lnkb 0.9966 0.0047 0.9698 0.0416 0.9684 0.0425 0.9841 0.0303 0.9843 0.0301

VB lnkb 0.9057 0.0460 0.9799 0.0216 0.9799 0.0216 0.9775 0.0228 0.9776 0.0228

VIB lnkb 0.9988 0.0071 0.9806 0.0294 0.9807 0.0294 0.9918 0.0191 0.9918 0.0191

VIIB lnkb 0.9448 0.0127 0.9675 0.0317 0.9671 0.0319 0.9837 0.0226 0.9837 0.0226

Ip lnkp 0.9997 0.0107 0.9173 0.2006 0.9128 0.2058 0.4521 0.1540 0.9538 0.1513

IIp lnkp 0.9833 0.0234 0.6840 0.2433 0.6290 0.2434 0.9346 1.2417 0.9346 0.2418

IIIp lnkp 0.9954 0.0336 0.9955 0.0335 0.9931 0.0349 0.9993 0.0130 0.993 0.0130

IVp lnkp 0.9999 0.0004 0.9958 0.0040 0.9957 0.0041 0.9987 0.0021 0.9988 0.0021

Vp lnkp 0.9699 0.0489 0.9742 0.0453 0.9740 0.0455 0.9799 0.0400 0.9599 0.0400

VIp lnkp 0.9999 0.0010 0.9902 0.0427 0.9901 0.0428 0.9953 0.0296 0.9953 0.0295
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Second polynomial

ln kb ¼ 7:6600þ 0:000643 PI� 2:16� 10�7ðPIÞ2

n ¼ 26; Se ¼ 0:0668; R ¼ 0:8978;

F ¼ 99:7112; Q ¼ 13:4401

ð2Þ

Third polynomial

ln kb ¼ 7:5700þ 0:00115 PI� 8:83� 10�7ðPIÞ2

þ 2:27� 10�10ðPIÞ3

n ¼ 26; Se ¼ 0:0575; R ¼ 0:9287;

F ¼ 150:5454; Q ¼ 16:1513 ð3Þ
2.2. Estimation of lnkp

The results obtained for estimating lnkp, both by simple
as well as curvilinear regression analysis, were of com-
paratively poor statistics (Table 3). Unlike the estima-
tion of lnkb, here Sz index is found slightly better than
the other three indexes. The model based on Sz index
is found as,

ln kp ¼ 7:9800þ 9:7� 10�5 Sz

n ¼ 22; Se ¼ 0:2249; R ¼ 0:6201;

F ¼ 12:4959; Q ¼ 2:7572 ð4Þ
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In curvilinear analysis, W, Sz, and Sd indices gave sim-
ilar results, both in second as well as third polynomial
analysis (Table 3). The PI index gave worse results in
simple as well as curvilinear analysis.

It is important to mention that all the four topological
indices used are less successful in modeling lnkp. Also,
that at present we cannot give convincing proof as to
why PI index is better for modeling lnkb and why Sz in-
dex is so for modeling lnkp. Out of all possibilities this
might be due either to the different origins for lnkb

and lnkp and/or different information contents in PI
and Sz indices.

It is interesting to record that Rouvary and El-Basil34

used entirely different methodology for calculating 1v in-
dex. In contrast to the usual procedure involving charac-
terization of the full chemical graph of the species
they used the caterpillar tree of the molecule under
consideration. Using such 1v index they observed that
the correlation of 1v with lnkb splits into seven catego-
ries, I–VII, and these categories contain the compounds
as below:

IB : 1; 2; 3; 4; 5; IIB : 7; 8; 9; 10;

IIIB : 11; 7; 12; 13; IVB : 11; 14; 15; 16;

VB : 17; 18; 19; 20; VIB : 21; 22; 23; 24;

VIIB : 21; 25; 26; 27 ð5Þ

Note that compound 11 was common for categories IIIB
and IVB. Similarly, compound 21 was common for cat-
egories VIB and VIIB while compound 6 was deleted due
to no availability of lnkb value.

Likewise Rouvary and El-Basil34 demonstrated that cor-
relation lnkp with 1v resulted into splitting of the data
set into six categories, that is, each of these category
Ip–VIp contains the following compounds:
Ip : 1; 2; 3; 4; 5; 6; IIp : 11; 14; 15; 16;

IIIp : 7; 9; 10; IVp : 7; 12; 13;

Vp : 21; 25; 26; 27; and VIp : 22; 23; 24 ð6Þ

Here also compound 7 was common for categories IIIp
and IVp. Also, that compounds 8, 17, 18, 19, 20 were
not considered due to unavailability of the data. Thus,
Rouvary and El-Basil34 used 26 compounds for mode-
ling lnkb and 22 for modeling lnkp.

Since, Rouvary and El-Basil34 have not attempted statis-
tical analysis we did so using their new type 1v calculated
by them. In both the cases very poor statistics were
obtained:
2.3. Simple regression for modeling lnkb and lnkp

ln kb ¼ 7:8800þ 0:02131v

n ¼ 26; Se ¼ 0:1307; R ¼ 0:4746;

F ¼ 6:9766; Q ¼ 3:6312 ð7Þln kp ¼ 8:1000þ 0:04341v

n ¼ 22; Se ¼ 0:2784; R ¼ 0:2393;

F ¼ 1:2135; Q ¼ 0:8595 ð8Þ
2.4. Second polynomial for modeling lnkb and lnkp

ln kb ¼ 7:7300þ 0:08531v � 0:00471ð1vÞ2

n ¼ 26; Se ¼ 0:1221; R ¼ 0:5934;

F ¼ 13:0447; Q ¼ 4:8599 ð9Þ

ln kp ¼ 7:7800þ 0:25401v � 0:0282ð1vÞ2

n ¼ 22; Se ¼ 0:2784; R ¼ 0:3233;

F ¼ 2:3341; Q ¼ 1:1612 ð10Þ
2.5. Third polynomial for modeling lnkb and lnkp

ln kb ¼ 7:3700þ 0:35001v � 0:0536ð1vÞ2 þ 0:00241ð1vÞ3

n ¼ 26; Se ¼ 0:0960; R ¼ 0:7873;

F ¼ 39:13; Q ¼ 8:2010 ð11Þ

ln kp ¼ 6:5600þ 1:57001v � 0:0438ð1vÞ2 þ 0:0358ð1vÞ3

n ¼ 22; Se ¼ 0:2520; R ¼ 0:5523;

F ¼ 8:7782; Q ¼ 2:1916 ð12Þ
Thus, in both the cases improved results were obtained
in curvilinear regression analysis. Though, the statistics
using 1v index of Rouvary and El-Basil34 was of low
quality, the results did show that there 1v is better suited
for modeling lnkb. Hence, the methodology used by us
was effectively better than that of Rouvary and El-
Basil34.

It will be interesting to extend our study considering the
�familial� behavior recommended by Rouvary and El-
Basil.34 That is, to perform regression analysis for mode-
ling lnkb under the seven families and that of lnkp under
six families mentioned above.

It is important to state that Rouvary and El-Basil34 have
not performed any statistical analysis. Using 1v they
have qualitatively demonstrated �familial� corrections
of lnkb, lnkp, and 1v. Using these �families� we have



Table 6. Observed and estimated lnkp using W, Sz, PI, and Sd indices

Arene no. lnkp (Ob.) lnkp Estimated using

W Sz PI Sd

Est. Res. Est. Res. Est. Res. Est. Res.

1 7.634 7.986 �0.352 7.985 �0.351 7.941 �0.307 7.953 �0.319

2 7.955 8.006 �0.051 8.003 �0.048 7.976 �0.021 7.991 �0.036

3 8.228 8.048 0.180 8.043 0.185 8.035 0.193 8.051 0.177

4 8.457 8.119 0.338 8.113 0.344 8.117 0.340 8.134 0.323

5 8.658 8.227 0.431 8.223 0.435 8.223 0.435 8.241 0.417

6 8.844 8.381 0.463 8.379 0.465 8.352 0.492 8.371 0.473

7 8.068 8.113 0.045 8.106 �0.038 8.120 �0.052 8.134 �0.066

8 –– 8.217 –– 8.208 –– 8.228 –– 8.241 ––

9 8.384 8.367 0.017 8.356 0.028 8.359 0.025 8.371 0.013

10 8.562 8.569 0.007 8.558 �0.004 8.513 0.049 8.526 0.036

11 7.981 8.046 �0.065 8.041 �0.060 8.036 �0.055 8.051 �0.070

12 8.099 8.215 �0.116 8.206 �0.107 8.229 �0.130 8.241 �0.142

13 8.131 8.361 �0.230 8.348 �0.217 8.362 �0.231 8.371 �0.240

14 8.177 8.115 0.062 8.108 0.069 8.119 0.058 8.134 0.043

15 8.417 8.221 0.196 8.213 0.204 8.226 0.191 8.241 0.176

16 8.014 8.373 �0.363 8.365 �0.351 8.356 �0.342 8.371 �0.357

17 –– 8.306 –– 8.314 –– 8.362 –– 8.371 ––

18 –– 8.489 –– 8.500 –– 8.518 –– 8.524 ––

19 –– 8.732 –– 8.747 –– 8.698 –– 8.700 ––

20 –– 9.045 –– 9.064 –– 8.902 –– 8.900 ––

21 7.951 8.105 �0.154 8.103 �0.152 8.120 �0.169 8.134 �0.183

22 8.158 8.202 �0.044 8.202 �0.044 8.228 �0.070 8.241 �0.083

23 8.393 8.343 0.050 8.346 0.047 8.359 0.034 8.371 0.022

24 8.591 8.538 0.053 8.546 0.045 8.513 0.078 8.524 0.067

25 8.114 8.196 �0.082 8.193 �0.079 8.229 �0.115 8.241 �0.127

26 8.164 8.335 �0.171 8.333 �0.169 8.361 �0.197 8.371 �0.207

27 8.350 8.528 �0.178 8.527 �0.177 8.516 �0.166 8.524 �0.174
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now carried out regression analysis using their 1v and
the other topological indices (W, Sz, PI, Sd) used by
us in the present study. The results are summarized in
Table 4. The regression parameters and quality correla-
tion for the �familial� behavior shows that excellent re-
sults are obtained under the splitted categories
(families). From the data presented in Table 4 we
conclude that under splitted category (Family: Rouvary
and El-Basil):

(1) The 1v index as calculated by Rouvary and El-
Basil34 gives the best results as compared to other
indices (W, Sz, PI, Sd) used.

(2) Correlation power of W and Sz indices are
identical.

(3) Correlation power of PI and Sd indices are
identical.

(4) Among the topological indices used, W and Sz
indices on one hand and PI and Sd indices on
the other hand, the latter pair of indices gave
slightly better results than the former pair of
indices.

(5) The results show that compared to Sz index (intro-
duced as modification of W index for cyclic com-
pound), the PI, and Sd indices are better suited
for the cyclic compounds used.

The statistical analysis made by us is in support of Rou-
vary and El-Basil34 recommendations in that it was
agreed that the arene systems studied correlate accord-
ing to the family to which they belong and that excellent
results obtained demonstrate convincingly that the data
reduction technique employed is an effective one. Also,
that the number of data points available was probably
too small to make meaningful regression analysis, when
attempted to do so the correlation coefficients obtained
appeared to be remarkably good. Hence, the approach
should be viewed as a viable additional new technique
in the growing armory of data reduction technique
applicable to multiorganic systems.

The excellent statistical results obtained by us for the en-
tire set of arene systems (26/22) employing W, Sz, PI,
and Sd indices are superior to the Rouvary and El-
Basil34 findings.

From the discussion made above we observed that the
methodology used by us as well as the one used by Rou-
vary and El-Basil34 are more successful for modeling
lnkb as compared to the modeling of lnkp. This may
be attributed to the different types of origins of b and
p bands of the arene series used (Table 6).
3. Conclusions

The methodology used by us is superior to that used by
Rouvary and El-Basil.34 In our case the methodology
used is applicable to the entire set of arene systems for
modeling monitoring, and estimation of electronic
bands viz., lnb and lnp. In accordance with our method-
ology, there is no need to consider �familial� behavior
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that is, to split the data set into different categories.
However, in the splitted data 1v as calculated by Rou-
vary and El-Basil34 gave better results than the topolog-
ical indices used by us. The study reported herein is,
therefore, well suited for the estimation of electronic
spectral bands vis-à-vis toxicity and environmental pol-
lution of arene system.
4. Experimental

4.1. Electronic absorption bands

The electronic absorption bands viz., b and p of the
arene system are adopted from the work of Rouvary
and El-Basil34 and used by converting them into their
natural logarithmic units.

4.2. Topological indices

All the topological indices were calculated using Luko-1
program of Lukovits, Hungarian Academy of Sciences,
Budapest, Hungary.

4.3. Regression analysis

Regression analysis were performed using maximum R2-
method37 using REGRESSIONREGRESSION-1 program of Lukovits.
The predictive power of the model was investigated
using quality factor (Q).38–40
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