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Abstract 

The two question of the present study are; whether Indian IPOs are underpriced and if they are, what explains the observed 

underpricing? The paper examines the issue of underpricing and tests for the explanations for observed underpricing. For 

428 IPOs listed from 2004 to 2013, the study examines whether the underpricing is explained by the greater information 

asymmetry for smaller size IPOs and by the market overreaction on listing. Our results suggest that underpricing (initial 

returns) is (are) higher for smaller size IPOs and IPOs with higher subscription level. Also, there is significant interaction 

affect of size and subscription, where the positive effect of subscription is moderated by size. There seems to be tendency of 

larger firms to overprice yet generate positive initial returns on account of higher subscription. Larger size IPOs are 

underpriced on account of higher subscription and market overreaction on listing despite lower information asymmetry. 

Smaller IPOs generate higher initial returns despite lower subscription. Deliberate underpricing seems more likely for 

smaller IPOs. 

Key Words: IPO Underpricing, Information Asymmetry and Market Sentiment  

 

1. INTRODUCTION  

Initial returns on IPOs indicate the initial performance of IPOs. Initial returns are measured as returns for an 

investor who purchased the IPO at the offer price and sold at the closing price on the day of listing. If the stock 

closes above (below) the offer price, on the day of listing, it is called as underpriced (overpriced)
1
 at the offer 

price.  

For the stock markets in western economies, under pricing has been described as a deliberate and conscious 

choice of the company. Companies consciously choose to underprice. This is done to satisfy varied set of 

objectives. Some studies describes this as the amount company leaves for uninformed investors, since they face 

information asymmetry in the IPO market. Another set of studies, describes this as a deliberate effort on the part 

of company to differentiate itself in the IPO market and send out a signal to the investors about its quality and 

future prospects. These are followed by many more explanations of agency issues, underwriter behaviour, and 

information quid pro quos between underwriter and informed investors.  

However, for the Indian IPO market there is ongoing debate as to whether observed underpricing is on account 

of companies‟ deliberately undervaluing at the offer price or are the listing gains on account of investor 

sentiment driving up listing prices. A counter theory to the existing literature can be that the companies do in-

fact charge the best price they can. The „offer price-earning‟ multiples of IPOs may be well above their industry 

peers. In this event, if the IPOs list at a price way above the offer price, then the same may not be labelled as 

deliberate underpricing or undervaluation at offer price. One of the explanations to this phenomenon is the 

overreaction of investors or market sentiment at the time of listing. This gets reflected in the excessive demand 

by the investors and the inflated listing prices resulting in listing gain or observed underpricing.  

 

2. INSTITUTIONAL CONTEXT IN INDIA 

IPO valuation is susceptible to information asymmetry problems. The conflict is found to  exist between the 

Entrepreneurs and uninformed investors (Leland and Pyle, 1977), and uninformed and informed investors (Rock, 

1986). Uniformed investors‟ face winner‟s curse in the IPO market on account information asymmetry and 

                                                           
1 The time difference between issue date and listing date of IPOs is few days. Therefore price increase on account of reduction in 

time value of money is unlikely.   
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adverse selection. Therefore IPO firms may underprice to compensate uninformed investors. However, in Indian 

market, there are guidelines that check for winner‟s curse. In a book built IPO not less than 35% of the net offer 

to public is to be allocated to retail investors. In an IPO made other than through book building, minimum 50% 

is to be allocated to retail investors
2
. This ensures allocation in all IPOs. In addition, the bidding is open for three 

to seven days and the retail investors can observe the bids placed by QIBs and Non Institutional investors. 

Uninformed investors can thus observe the demand of informed investors. Khursheed, Pande and Singh (2009) 

found that QIBs act first and their subscription level on penultimate day of book building period influences the 

subscription levels of NIIs and Retail Investors. The QIBs (informed investors) cannot be charged a price lower 

than retail investors (relatively uninformed investors), although they can be charged a price higher than retail 

investors. Within each investor category the allocation is on pro-rata basis. This in itself deals with the problem 

of winner‟s curse. The allotment is not discretionary and thus the benefit of under-pricing cannot accrue to a 

specific investor group. Thus the relatively uninformed investors in India do not face winner‟s curse problem.  

Signaling hypothesis suggests that the IPO firms signal quality by leaving money on the table for investors or 

underpricing the IPOs. In that case the companies with stronger fundamentals should exhibit higher level of 

underpricing. Benveniste and Spindt (1989) argue that reporting higher underpricing is for the purpose of 

eliciting information from informed investors. However, the justification is valid only when IPOs can be 

preferentially allotted to informed investors.  In Indian IPO market such incentives to underprice are also limited. 

Discretionary allocation is not allowed for the retail and non institutional investor category. Within the 

percentage of issue reserved for Qualified Institutional Buyers (excluding the Anchor Investor category), there is 

no preferential allotment. The allotment is pro-rate (except anchor investor category).Welch (1992) found that 

when an IPO is sold sequentially, later potential investors can learn from earlier investors.In India the retail 

investors (relatively uninformed investors) can observe the demand behavior of Anchor and other QIB investors 

before placing their bid in the IPO.Indian issuers mayunderprice to ensure demand from the first set of investors 

(Anchor and QIB investors). 

Derrien (2005) found that issues with high demand from noise traders or sentiment investors are observed to be 

underpriced and yet overvalued. Ljungqvist, Nanda and Singh (2006) also found that investor sentiments drive 

listing gains. The overreaction hypothesis, therefore, contests the deliberate underpricing argument. It states that 

it is the market sentiment and resulting investor overreaction that results in listing gains or observed 

underpricing. 

To summarize, positive initial returns could be explained by „deliberate underpricing‟ to compensate uninformed 

investors, to signal quality, to incentivize informed investors, and to avoid failure of the issue or they may be a 

result of positive investor sentiment and information cascades. In India, many safeguards have been put in place 

to ensure that the retail or relatively uninformed investors do not end up with a raw deal. Therefore the incentive 

to underprice for uninformed investors is limited. However the information asymmetry for smaller firms may 

render them more risky and they may underprice to compensate the investor for the risk. On the other hand the 

information cascades and overreaction hypothesis may also explain the observed initial returns or underpricing. 

In the present study, issue size and investor subscription level are employed as  proxies to test for these 

theoretical explanations.  

 

3. LITERATURE REVIEW AND HYPOTHESES  

Ibbotson (1975) argued that the positive initial returns on listing in efficient markets indicate downward bias in 

offer price. The author suggested various reasons for this downward bias. These reasons include; regulatory 

requirements, underwriters favouring investor clients, less risk of underwriters and underwriters ensuring good 

future valuations. Subsequent studies tested some of these explanations. 

According to one set of explanations, based on asymmetric information, the “issuer is more informed than 

investors about the quality of the issue. In such a situation rational investors fear a lemons problem i.e. only 

issuers with worse-than-average quality are willing to sell their shares at the average price. To distinguish 

themselves from the pool of low quality issuers, high-quality issuers may attempt to signal their quality. In these 

                                                           
2 SEBI (ICDR) Guidelines, 2009 
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models, better quality issuers deliberately sell their shares at a lower price than the market believes they are 

worth, which deters lower quality issuers from imitating. With some patience, these issuers can recoup their up-

front sacrifice post-IPO, either in future issuing activity (Welch (1989)), favorable market responses to future 

dividend announcements (Allen and Faulhaber (1989)), or analyst coverage (Chemmanur (1993))” (Ritter and 

Welch, 2002, pp.1803).  

Usually the IPO market consists of both informed and uninformed investors. Informed investors may have more 

knowledge about the demand and market response that can be expected for an IPO, than the issuer. Also some of 

the informed investors, like qualified institutional buyers, may have superior valuation abilities than the issuer 

and investment bankers to the issue. IPOs may be underpriced to incentivize uninformed investors to continue to 

participate even in the presence of informed investors (Rock, 1986). Investment bankers may also underprice as 

quid pro quo to elicit demand and price information from informed investors (Benveniste and Spindt, 1989; 

Hanley 1993; Sherman and Titman, 2002; Cornelli and Goldriech, 2001, 2003; Aggarwal and Prabhala ,2002)).  

Derrien (2005) found evidence of both underpricing and overvaluation. The study argues that noise investor 

sentiment drives listing day prices and therefore the IPO stocks are underpriced and yet overvalued. Firms are 

able to realize higher prices and overvalue their stocks. Ljungqvist, Nanda and Singh (2006) found that the 

IPOs underperform in the long run in relation to offer price and in relation to listing price. They also suggest that 

underperformance in relation to offer price is on account of offer price higher than fundamental value and in 

relation to the listing price is due to investor sentiment driving listing prices. Daniel, Hirshleifer and 

Subharamanyam (1998) observe that overconfident informed investors outweigh the private signal as compared 

to public information available to all investors, causing the stock price to overreact.  At the time of an IPO, the 

investor overconfidence regarding private information may drive the listing prices and public information may 

be limited and noisy. As more and more public information about the company becomes known, the prices will 

become closer to the full information value. They show that the overreaction-correction pattern in stock markets 

is consistent with long run negative autocorrelation in stock returns. 

Thus the observed underpricing is either attributed to information asymmetry in the IPO market or presence of 

uninformed investors. The information asymmetry argument considers underpricing as money left on the table 

for investors. Whereas, market Sentiment studies suggest presence of class of overoptimistic, relatively less 

informed and irrational investors. These investors drive up the listing prices during hot periods. Prices 

subsequently revert to fundamental values as more information becomes available and the exuberance dies out of 

the market. In this study information asymmetry is captured with size and it is argued that smaller size firms may 

underprice more. To capture market sentiment we employ subscription level of uninformed and informed 

investors.  

 

4. METHODOLOGY  

4.1  Initial Return of an IPO  

Initial Return on the IPO is the simple return for an investor who buys the IPO at the offer price and sells it at the 

closing price on the day of the listing. This return is compared to the return earned over the contemporaneous 

period on the market index (Sensex).  

 𝐼𝑅𝑖  =  
𝑃𝑖𝐿

𝑃𝑖𝑜
 − 1 (1.1) 

If the initial returns for an IPO is positive (negative), it is called underpriced (overpriced).  

Where 

 IRi=Initial Return for IPO „i‟ 

PiL=Closing price of IPO 'i' on the day of listing  

Pio= Issue or offer price of IPO „i‟ 

The same have been averaged over the sample of N IPOs for different sub periods.  

 𝐼𝑅     =
 𝐼𝑅𝑖

𝑁
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Excess Return of IPOs in relation to Market Returns  

 𝐸𝑅𝑖 = 𝐼𝑅𝑖 − 𝑅𝑚  (1.2) 

Where  

ERi =  Excess Return on IPO „i‟ adjusted for the return on market index (Sensex) for the contemporaneous 

period  

 𝑅𝑚 =  
𝑃𝑚𝐿

𝑃𝑚𝑜
 − 1 (1.2.1) 

Where 

IRi =  Initial Return on security 'i' as calculated above 

𝑅𝑚   =  𝑅𝑒𝑡𝑢𝑟𝑛𝑜𝑛𝑀𝑎𝑟𝑘𝑒𝑡 𝑆𝑒𝑛𝑠𝑒𝑥 𝑓𝑜𝑟𝑡ℎ𝑒𝑐𝑜𝑛𝑡𝑒𝑚𝑝𝑜𝑟𝑎𝑛𝑒𝑜𝑢𝑠𝑝𝑒𝑟𝑖𝑜𝑑 

PmL = Closing value of index (Sensex) on the date of listing of the IPO 

Pm0 = Closing value of index (Sensex) on the date of issue of  the IPO 

The same has been averaged over sample of N firms for different sub periods.  

 𝐸𝑅      =  
 𝐸𝑅𝑖

𝑁
  (1.3)  

Where 

𝐸𝑅       =  Average Excess returns for N IPOs  

The following hypothesis is tested: 

H1a:  Initial Public Offerings have initial returns in excess of the returns on market index for the 

contemporaneous period. (𝐸𝑅      ≠ 0) 

4.2 Testing Difference in Initial Returns of IPOs for Size and Subscription Level Groups  

The sample is divided into four quartile groups on the basis of issue size
3
 (issue proceeds) and subscription level

4
 

(number of times issue is subscribed)..One way ANOVA F test and Kruskal Wallis test is employed to 

determine whether the initial returns are significantly different for four quartile groups of issue size and 

subscription. It is also tested, whether the subscription level is significantly different for the four quartile size 

groups. Post–Hoc Analysis is done using Tamhne‟s T2 test. The following hypotheses are tested: 

H2a: Issue Size explains the difference in Initial Returns of the Initial Public Offerings (There is difference 

in the initial returns of atleast two size groups)  

H3a:Subscription level explains the difference in Initial Returns of Initial Public Offerings (There is difference in 

initial returns of at least two subscription level groups) 

H4a: Issue Size explains the difference in subscription level of Initial Public Offerings (There is difference in 

subscription level of at least two size groups)  

Testing for Difference in Initial Returns of Size and Subscription Level Groups 
Dependent Variable Factor  Test 

Initial Returns Issue Size (Rupees in Millions) Quartile 

Groups: four groups 

One way ANOVA F test and Kruskal Wallis Test. 

Post-Hoc results based on Tamhane‟s T2 test. 

Initial Returns  Subscription Level (Number of times)  

Quartile Groups: four groups  

One way ANOVA F test and Kruskal Wallis test. 

Post-Hoc results based on Tamhane‟s T2 test. 

Subscription Level Issue Size (Rupees in Millions) Quartile 

Groups: four groups  

One way ANOVA F test and Kruskal Wallis Test. 

Post-Hoc results based on Tamhane‟s T2 test. 

Initial Returns   Size (Rupees in Millions) 

 Subscription level (Number of times) 

 Size*Subscription level 

Two way ANOVA  

Size = Issue size of the IPOs or the IPO proceeds (Rupees in Millions) 

                                                           
3
 Proxy for size of the IPO company 

4
 Proxy for investor sentiment 
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Subscription Level = Number of times the issue is subscribed (overall subscription level).  

Initial Returns = The initial or first day returns on IPOs as defined above (equation 1.1) 

To determine whether the issue size and subscription level can explain initial returns of IPOs and to find out 

whether it is subscription level or demand by a particular group of investors that drives the initial returns of the 

IPOs, the following specifications have been tested.  

𝐼𝑅𝑖 = 𝛼 + 𝛽1𝑙𝑛(𝑠𝑖𝑧𝑒𝑖) + 𝛽2ln(𝑠𝑢𝑏𝑖) + εi (1.4) 

𝐼𝑅𝑖 = 𝛼 + 𝛽1𝑙𝑛 𝑠𝑖𝑧𝑒𝑖 + 𝛽2𝑙𝑛 𝐼𝑠𝑢𝑏𝑖 + 𝛽3𝑙𝑛 𝑈𝑠𝑢𝑏𝑖 + εi (1.5) 

To test for the interaction effect of issue size and subscription level, equation (6.7) has been modified to include 

interaction term  

𝐼𝑅𝑖 = 𝛼 + 𝛽1𝑙𝑛 𝑠𝑖𝑧𝑒𝑖 + 𝛽2 ln 𝑠𝑢𝑏𝑖 + 𝛽3𝑙𝑛 𝑠𝑖𝑧𝑒𝑖 
∗ ln 𝑠𝑢𝑏𝑖 + εi (1.6)  

Where  

IRi = Initial Returns of the IPO „i‟ 

ln (sizei) = Natural log of issue size in rupees. This is used as proxy for firm size/scale of operations, 

market presence/brand and extent of information asymmetry (lesser for larger companies)   

ln (subi) = Natural log of overall subscription level of the IPO. This is used as proxy for Investor 

sentiment/demand/over optimism 

ln (Isubi) = Natural log of the subscription level of Informed investors (QIB investors, where the QIB demand 

is not reported, it is substituted for NII demand)  

ln (Usubi) = Natural log of subscription level of uninformed investors (retail investors)  

 

5. SAMPLE CONSTRUCTION AND DATA  

The sample consists of 428 Equity IPOs listed on BSE from 1
st
 January 2004 to 31

st
 December 2013. List of 

companies that made an IPO, Capital Issue Date, Issue Size, Listing Date, Closing prices of IPO on the listing 

date, Values of market index (Sensex) on IPO issue and listing date, and Stock Prices of peer companies on IPO 

listing and issue dates, are the variables retrieved from CMIE Prowess and Ace Equity Database. All data on 

overall subscription level, subscription level of retail (uninformed investors), and institutional investors 

(informed investors) is collected from individual basis of allotment documents. The subscription level is 

measured in terms of number of times the issue is subscribed overall and in each investor category.   

 

6. RESULT 

6.1.1  Initial and Excess Returns  

It is found that the average initial return (22.63%) and median initial return (8.58%) for IPOs are significantly 

positive and IPOs on an average are underpriced. Buying in an IPO at the offer price and selling at the closing price 

on the day of listing can generate significant positive returns on an average. The average and median excess initial 

returns (returns in excess of Sensex returns for the contemporaneous periods, Table 1.1) are also found to be 

significant. The first hypothesis (Hyp. 1.1a) of no significant excess returns cannot be accepted. IPOs generate 

significant initial returns in excess of Sensex returns (21.80%) for the contemporaneous period. Investing in IPOs at 

the offer price and selling at the closing price on listing can on an average generate returns greater than the returns 

earned by investing in the market index for the contemporaneous period.  

The sample IPOs were then classified into those that closed above the offer price (underpriced) and those that 

closed below the offer price (overpriced) on the day of listing (Table 1.1). Of the total sample of 428 IPOs, 

277 closed above the offer price, 145 closed below the offer price and 6 closed at the offer price. The average 

initial return (underpricing) for 277 IPOs is as high as 45.39% (Median is 28.85%) and is statistically 

significant. For the 145 overpriced IPOs the average initial return is-19.90% (Median -13.42%) and is 

statistically significant. Almost 66% of the sample is underpriced and 33% is overpriced. Large proportions of 

the IPOs list above the offer price. 
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Table 1.1: Initial Returns of Overpriced and Underpriced IPOs 

 Average  

Initial 

Returns 

Median 

Initial  

Returns 

Average 

Sensex 

Returns 

Median 

Sensex 

Returns 

Average 

Excess 

Returns 

Median 

Excess 

Returns 

Sample 

Total Sample 22.63% 8.58% 0.83% 1.30% 21.80% 7.54% 428 

t 8.660 8.024 2.54 3.66 8.636 7.952  

Sig. 0.00 0.00 0.01 0.00 0.00 0.00  

Underpriced 45.39% 28.85% 2.41% 3.05% 42.97% 27.41% 277 

t 14.164 14.426 6.39 6.78 13.684 13.894  

Sig. 0.00 0.00 0.00 0.00 0.00 0.00  

Overpriced -19.90% -13.42% -2.12% -0.61% -17.78% -14.00% 145 

t -10.800 10.445 -3.79 2.91 -10.800 9.685  

Sig. 0.00 0.00 0.00 0.00 0.00 0.00  

Correctly Priced 0.00% 0.00% -1.02% -1.92% 1.02% 1.9% 6 

 

 

Table 1.1a: Correlation Matrix 

  InitialReturns ln (assets) ln (premium) ln (size) ln (subsciption) 

Initialreturns 1.000 -0.059 -0.105 -0.111 0.441 

ln (assets) -0.059 1.000 0.408 0.821 0.330 

ln (subscription) 0.441 0.330 0.336 0.350 1.000 

ln (premium) -0.105 0.408 1.000 0.617 0.336 

ln (size) -0.111 0.821 0.617 1.000 0.350 

 

6.1.2  Initial Returns, Issue Size and Subscription Level 

Average initial returns are plotted against the average issue size (Chart 1.2). One can observe from Chart 1.2 that 

there is a sharp correction in the average initial returns post 2005 and a sharp decline post 2007. The correction 

post 2005, as explained earlier, can be attributed to the improved efficiency of the public issues market. The 

decline post 2007 can be attributed to downturn in the secondary market. There seems to be no clear positive or 

negative relationship of average issue size and average initial returns (Chart 1.2), however, the initial returns are 

lower for years with higher average issue sizes. From the correlation matrix (Table 1.1a) it was observed that 

large size companies (companies with larger assets) come out with large size IPOs and charged higher premium. 

Higher amounts of premium should result in lower initial returns. Therefore in years of larger IPOs (from larger 

companies charging higher premium) the initial returns should be lower. The relationship is not clear from the 

plot.  

Initial Returns display a trend which is better explained with average subscription level than issue size. If 

initial returns are juxtaposed with average subscription level (Chart 1.3), one can observe the similar trend in 

both series. Subscription level is indication of investor demand. Investor demand captures investor sentiment. 

Years in which average subscription level is low, average initial returns are also low and the years in which 

average subscription level is high, initial returns have also risen. Changes in investor sentiment captured by 

subscription level seem to explain the trend in initial returns. 
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Table 1.2: Year-wise Average Initial Returns, Issue Size and Subscription Level for IPOs  

 Initial Returns Average  Issue Size 

(Rupees in Millions) 

Average Subscription Level 

(number of times) 

2004 52.28% 3284 25 

2005 51.58% 1533 26 

2006 29.60% 4615 20 

2007 32.76% 3157 29 

2008 7.82% 4220 15 

2009 9.15% 8615 17 

2010 2.91% 2740 15 

2011 2.67% 1579 4 

2012 9.28% 2348 5 

2013 14.93% 458 2 

 

 

Chart 1.2: Average Initial Returns and Issue Size 

 

 

Chart 1.3: Average Initial Returns and Subscription Level 
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6.1.3 Results for Difference in Initial Returns of Size and Subscription Level Groups 

The ANOVA F value (Table 1.3 a), for difference in initial returns of size groups, is significant at 5%. This indicates 

significant difference in initial returns of at least two of the size groups. Since the assumption of homogeneity of 

variances is violated
5
, non parametric Kruskal Wallis test results (Table 1.3a) have been reported. The Chi square 

value is not significant. This suggests that the median initial returns across size groups are not significantly different. 

Since the average initial returns are significantly different, post-hoc analysis is done controlling for the violation of 

homogeneity of variances assumption. The Post-hoc results (Table 1.3 b) indicate that there is a significant difference 

(at 5% level of significance) in the initial returns of IPOs of the largest (quartile 4) and the smallest size group (quartile 

1). The smallest size group has significantly higher average initial returns as compared to the largest size group. The 

second hypothesis (Hyp. 2) of no significant difference in initial returns of different size groups cannot be completely 

rejected at this stage of analysis. The non parametric test suggests no difference in median initial returns of size groups 

whereas post-hoc results of one way ANOVA reveal significant difference in average initial returns of smallest and 

the largest size groups.  

Table 1.3a: Differences in Initial Returns of IPO Size Groups 
 ANOVA 

Dependent Variable Initial Returns      

Equal Variances 

Assumed 

 Sum of Squares df Mean Square F/Welch F Sig. 

Between Groups 2.667 3 .889 3.086** .027** 

Within Groups 122.150 424 .288   

 Total 124.817 427    

Equal Variances 

Not Assumed 

    3.11** .027 ** 

 Kruskal Wallis Test 

   df  Chi-

Square 

Sig. 

Dependent Variable Initial Returns  3  4.459 .216 

The table reports the results for ANOVA test for difference in average initial returns of four size groups. Also 

see Appendix 3 for Levene‟s test results for homogeneity of variances. The Welch F value takes into account 

non homogeneity of variances. Non Parametric Kruskal Wallis test results, for difference in median initial 

returns of size groups, are also reported. 

***, **, * Statistical significance at less than 1%, 5% and 10% level respectively. 

Table 1.3 b: ANOVA Post-Hoc Analysis of Initial Returns for IPO Size Groups 
Initial Returns: Tamhane T2 

(I) size (J) size Mean Difference (I-J) Std. Error Sig. 

1 

2 0.153 0.085 0.365 

3 0.097 0.082 0.810 

4 0.212 0.076 .035** 

2 

1 -0.153 0.085 0.365 

3 -0.056 0.069 0.962 

4 0.060 0.062 0.913 

3 

1 -0.097 0.082 0.810 

2 0.056 0.069 0.962 

4 0.116 0.058 0.262 

4 

1 -0.212 0.076 .035** 

2 -0.060 0.062 0.913 

3 -0.116 0.058 0.262 

                                                           
5
 Levene‟s Test for Homogeneity of variances was performed; results for the same are reported in Appendix 3. 
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The table reports the Post Hoc Analysis of ANOVA for average initial returns and size as the factor. Post-hoc 

identifies which size groups have significantly different average initial returns 

***, **, * Statistical significance at less than 1%, 5% and 10% level respectively.  

The ANOVA F value (Table 1.4 a), for difference in initial returns of subscription level groups, is significant at 

1%, initial returns are significantly different for at least two subscription level groups. Since the assumption of 

homogeneity of variances is violated
6
, non parametric Kruskal Wallis test results (Table 1.4a) have been 

reported. The Chi square value is significant. This suggests that the median initial returns across subscription 

level groups are significantly different. The post-hoc analysis (Table 1.4 b) suggests that for the fourth group the 

initial returns are significantly higher than other groups. The results also indicate that the third group has initial 

returns higher than the second group (at 10% level of significance). The third hypothesis (Hyp.3) of no 

significant difference in initial returns of subscription level groups cannot be accepted. Initial returns are 

significantly higher for the highest subscription level group as compared to other groups. Higher subscription 

level results in significantly higher initial returns.  

Table 1.4 a: Difference in Initial Returns of IPO Subscription Level Groups 

 ANOVA 

Dependent 

Variable 

Initial Returns      

Equal Variances 

Assumed 

 Sum of 

Squares 

df Mean Square F Sig. 

Between Groups 21.917 3 7.306 29.729*** .000 

Within Groups 101.492 413 .246   

 Total 123.410 416    

Equal Variances 

not Assumed 

    22.11*** .000 

 Kruskal Wallis Test 

   df  Chi Square Sig. 

Dependent 

Variable 

Initial Returns  3  93.538*** .000 

The table reports the results for ANOVA test for difference in average initial returns of four subscription level 

groups. Also see Appendix 3 for Levene‟s test results for homogeneity of variances. The Welch F value takes 

into account non homogeneity of variances. Non Parametric Kruskal Wallis test results for difference in median 

initial returns of subscription level groups are also reported. 

***, **, * Statistical significance at less than 1%, 5% and 10% level respectively.  

Table 1.4 b: ANOVA Post-Hoc Analysis of Initial Returns for IPO Subscription Level Groups  

Initial Returns: Tamhane’s T2 

(I) subscription (J) subscription Mean Difference (I-J) Std. Error Sig. 

1 

2 0.016 0.055 1.000 

3 -0.142 0.060 0.113 

4 -0.552** 0.073 0.000 

2 

1 -0.016 0.055 1.000 

3 -0.158* 0.064 0.081 

4 -0.568*** 0.076 0.000 

3 

1 0.142 0.060 0.113 

2 0.158* 0.064 0.081 

4 -0.411*** 0.080 0.000 

4 

1 0.552*** 0.073 0.000 

2 0.568*** 0.076 0.000 

3 0.411*** 0.080 0.000 

                                                           
6
 Levene‟s Test for Homogeneity of variances was performed; results for the same are reported in Appendix 3. 
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The table reports the Post Hoc Analysis of ANOVA for average initial returns and subscription level as the factor. 

Post-hoc identifies which subscription level groups have significantly different average initial returns. 

***, **, * Statistical significance at less than 1%, 5% and 10% level respectively.  

ANOVA F value for difference in subscription level of size groups is significant and the results (Table 1.5a) 

indicate that the subscription level is significantly different for at least two size groups. Since the assumption of 

homogeneity of variances is violated
7
, non parametric Kruskal Wallis test results (Table 1.5 a) have been 

reported. The Chi square value is significant. This suggests that the median subscription level across size groups 

is significantly different. The post hoc analysis (Table 1.5b) shows that the subscription level of third and fourth 

quartile size groups is significantly higher than first and second size groups.  There seem to be two groups, high 

subscription level high size and low subscription level low size. The results suggest that subscription level is 

significantly higher for larger size issues.  The fourth hypothesis (Hyp. 4) of no significant difference in 

subscription level of different size groups cannot be accepted. 

Two way ANOVA results (Table 1.6) also suggest that there is a significant interaction effect of size and 

subscription level on initial returns.  

Table 1.5 a: Difference in Subscription Level for IPO Size Groups 
 ANOVA 

Dependent Variable Initial Returns      

Equal Variances 

Assumed  

 Sum of Squares df Mean Square F Sig. 

Between Groups 24285.855 3 8095.285 12.357*** .000 

Within Groups 270559.430 413 655.108   

 Total 294845.286 416    

Equal Variances 

Not Assumed  

    13.02*** .000 

 Kruskal Wallis Test 

 Grouping Factor: 

Subscription Level 

 df  Chi 

Square 

Sig. 

Dependent Variable Initial Returns   3  55.551*** .000 

The table reports the results for ANOVA test for difference in average subscription of four size groups. Also see 

Appendix 3 for Levene‟s test results for homogeneity of variances. The Welch F value takes into account non 

homogeneity of variances. Non Parametric Kruskal Wallis test results for difference in median subscription level 

of size groups are also reported. 

***, **, * Statistical significance at less than 1%, 5% and 10% level respectively.  

Table 1.5 b: ANOVA Post-Hoc Analysis of Subscription Level for Size Groups 
Subscription Level: Tamhane T2 

(I) size (J) size Mean Difference (I-J) Std. Error Sig. 

1 

2 -6.012 2.966 0.236 

3 -16.093*** 3.372 0.000 

4 -18.847*** 3.569 0.000 

2 

1 6.012 2.966 0.236 

3 -10.081* 3.529 0.028 

4 -12.835*** 3.718 0.004 

3 

1 16.093*** 3.372 0.000 

2 10.081** 3.529 0.028 

4 -2.754 4.049 0.984 

4 

1 18.847*** 3.569 0.000 

2 12.835*** 3.718 0.004 

3 2.754 4.049 0.984 

                                                           
7
 Levene‟s Test for Homogeneity of variances was performed; results for the same are reported in Appendix 3. 
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The table reports the Post Hoc Analysis of ANOVA for subscription level and size as the factor. Post-hoc 

identifies which size groups have significantly different average subscription levels. 

***, **, * Statistical significance at less than 1%, 5% and 10% level respectively.  

Table 1.6: Two Way ANOVA for Size, Subscription Level and Interaction of Size and Subscription Level 

Dependent Variable Initial Returns 

Source Type III Sum 

of Squares 

df Mean 

Square 

F Sig. 

Corrected Model 36.284 15 2.419 11.133*** 0.000 

Intercept 25.196 1 25.196 115.966*** 0.000 

subscription 30.361 3 10.12 46.58*** 0.000 

size 12.176 3 4.059 18.681*** 0.000 

subscription * size 5.009 9 0.557 2.562*** 0.007 

Error 87.126 401 0.217 

  Total 144.709 417 

   Corrected Total 123.41 416 

   R  Squared=.294 

Adjusted R Square=.268 

The table reports the two way ANOVA for difference in average initial returns for factors: size, subscription 

level and interaction of size and subscription level.  

***, **, * Statistical significance at less than 1%, 5% and 10% level respectively.  

6.1.4. Multiple Regression Analysis 

The regression models estimated in the chapter are of the lin-log form. The coefficient values are for absolute 

change in dependent variable for relative change in independent variables. Table 1.7 reports the results for 

regression specifications given in equation 1.4 to 1.6: The variable lnsize has a significant negative coefficient in 

all specifications. This indicates that the absolute value of initial returns would reduce with a positive relative 

change in size. Size is negatively related to initial returns. The variable lnsubscription has a significant positive 

coefficient in all specifications. This indicates that the absolute value of initial returns would increase with a 

positive relative change in subscription level. Higher subscription level will result in higher initial returns. 

Subscription level of both informed and uninformed investor groups is significant determinant of initial returns. 

Both lnisub (informed investor subscription level) and lnusub (uninformed investor subscription level) have 

positive coefficient.  The negative coefficient of the interaction term in specification 1.6 suggests that the 

positive effect of subscription level on initial returns would be reduced by the interaction of size and subscription 

level
8
. The net effect, given the sample of the Study, remains positive. However for larger IPOs, than those 

captured by this sample, the net effect may turn negative due to the interaction.  The net effect of size on initial 

returns remains to be negative, despite the interaction effect. An increase in size results in reduction in the initial 

returns, however this reduction (net effect) will be lower for larger size IPOs
9
 , these will be the IPOs with 

higher level of subscription. Introducing the interaction term in the model improves the explanatory power of the 

model. 

The results are presented in Chart given below. The smaller size IPOs, from smaller size companies, have higher 

initial returns. In so far as the smaller companies have higher information asymmetry, greater need for signaling 

and eliciting information, they are deliberately underpricing. It is also observed that initial returns are explained 

by subscription levels. In so far as subscription level captures the investor sentiment and overreaction, 

underpricing can be attributed to listing gains driven by such sentiments. Also it is observed that interaction of 

                                                           
8
 

𝑑(𝐼𝑅)

𝑑(𝑠𝑢𝑏 )
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1
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   ( Equation 1.4 and 1.6)  
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size and subscription level reduces the effect of subscription and of size on initial returns, and therefore there are 

signs of both deliberate underpricing and market driven listing gains. For smaller issuers, deliberate underpricing 

may be causing higher initial returns despite lower levels of subscription. For larger companies, overvaluation 

may be causing lower initial returns despite higher levels of subscription. Larger size companies attract much 

more demand as compared to smaller size companies, yet the observed underpricing or positive initial returns for 

them are lower. This can be on account of these companies charging higher premium and overvaluation at offer 

price, which does not leave room for price jump on the day of listing.  

 

Chart: Results for Hypothesized Relationship of Size, Subscription Level and Initial Returns 

 

Table 1.7: Multiple Regression Results for Determinants of Initial Returns of IPOs 
Dependent Variable Initial Returns Initial Returns Initial Returns 

Specification 6.7 6.8 6.9 

lnsize -0.106 

(-5.68)*** 

-0.094 

(-5.093)*** 

-0.051 

(-3.171)*** 

lnsubscription 
0.195 

(9.502)*** 

 0.424 

(4.049)*** 

lnusub 
 0.0745 

(3.812)*** 

 

lnisub 
 0.10519 

(5.991)*** 

 

PeerRetruns    

lnsize*lnsub 
  -0.033 

(-2.467)** 

c 
0.593 

(5.025)*** 

0.593 

(4.855) *** 

0.239 

(2.057) *** 

Adjusted R square .262 .246 .278 

R Square 26.61% 25.22% 28.36% 

F-statistic 74.679 46.089 54.23 

Prob. (F statistic) 0.00 0.00 0.00 

Sample 415 415 415 

Initial Returns of the IPOs  
(Under pricing or  

Over pricing) 

Issue Size (company size, scale of 
operations, market presence)  

Subscription :  Investor Demand / 
Investor Optimism/ Market conditions  

Informed Investors  
Uninformed 

Investors  

Large Size  Small size  

• Information 
Asymmetry 

• Signaling 
• Information 

Gathering  

• Information 
Cascade  

• Overreaction  

Theoretical Reasons  Measure or Proxy  Outcome 

+ 

- 

- 

+ 
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The table reports the OLS estimation of regression specifications 6.7 to 6.12. Values in the brackets are t values.  

***, **, * Statistical significance at less than 1%, 5% and 10% level respectively.  

 

7. DISCUSSION  

Size and Initial Returns: Shah (1995) found that underpricing is highest for the smallest size IPOs and for the 

remaining three quartiles it drops sharply for the bottom quartile and gently increases as issue size gets larger. 

Sinha and Madhusoodanan (2004) found that in regression with dummy for size and issue mechanism, book 

building reduces underpricing by 167%, whereas large IPOs avoid underpricing by 396%. Thus size is found to 

be an important factor explaining underpricing and small size IPOs have much higher underpricing. The lower 

value firms end up leaving money on the table, while the high value issuer doesn‟t leave money on the table. 

Jacob and Agarwalla (2012) used a sample of IPOs from 2005 to 2011, to study the impact of grading on the 

investor demand and the pricing efficiency. They find that larger IPOs have lower initial returns. The largest one 

third in their sample have an average underpricing of about 13% as against 32% of the smallest one third. They 

reason that larger IPOs have lower information asymmetry as documented in the literature. Similar results are 

observed in this Study.  

Subscription Level (Market Factor) and Initial Returns: Jacob and Agarwalla (2012) also analyze underpricing 

for different levels of subscription. IPOs which have attracted top one third overall subscriptions (subscribed 

more than 14 times) have significantly greater underpricing than IPOs with bottom one third overall 

subscription. Their regression specification also suggests subscription level is significant determinant of 

underpricing. Some of their findings are in line with the findings of this Study. They conclude that since 

subscription level is an important determinant of initial underpricing, there is presence of „hot issues 

phenomenon‟. Kumar and Pandey (2003) tried to empirically investigate the credibility of various signals to 

infer IPO firm‟s quality. They found that oversubscription is one of the most important variables in the study of 

Indian IPOs. It is a signal which captures all aspects of quality to determine post listing realized return, except 

inherent underpricing and size. Chaturvedi, Pandey and Ghosh (2006) study the causal variables for initial 

returns in the Indian IPOs.  They found that of the causal variables used in the study, oversubscription turns out 

to be the most significant determinant of first day returns. For oversubscription they found that both issue size 

and market index are important determinants. Khursheed, Pande and Singh (2009) found that QIB (informed) 

subscription levels drives the prelisting underpricing or the underpricing at the stage of setting of the offer price 

Non Institutional and Retail Investor demand drives post listing underpricing. Neupane and Poshakwale (2012) 

observed that favorable response (subscription) by retail investors significantly influences the offer price even 

after controlling the institutional investor subscription levels. This Study finds that overall subscription level and 

subscription level of both informed and uninformed investors are significant determinants of initial returns. It is 

observed in our Study, that investor sentiment drives listing gains over and above those resulting from deliberate 

underpricing by smaller companies. 

Although many studies have captured the effect of size and subscription level on initial returns and of size on 

subscription level, the interaction effect of the two on initial returns has not been captured by any of the prior 

studies. The interaction effect captured in this Study indicates that large size companies have lower initial returns 

despite higher subscription levels. Therefore there are signs of overvaluation by large size companies.  
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