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[bookmark: _ko4vp088odf8]1. Introduction 
On March 12, 2020, the forty-one Broadway theaters in New York City halted performances due to the COVID-19 pandemic. For a year and a half, Broadway was dark, finally reopening in August 2021 for the 2021-2022 season. Prior to the pandemic, many of Broadway’s longest running productions were landmarks in their own right, attracting tourists from around the world with help from their well-known names and recognizable posters. During the shutdown, however, the world witnessed great social change and rising inflation catalyzed by the pandemic. Upon Broadway’s reopening, “all productions, new and old, basically re-started from zero” meaning that “formerly reliable warhorses were competing with new shows” (Goldstein 2022). While new productions faced challenges establishing themselves on the Broadway stage, in the midst of a global pandemic no less, old productions that had once been reliable standards struggled to recoup losses, and all productions struggled to combat the added pressures of the pandemic. 
Even after theaters re-opened their doors, COVID-19 outbreaks among cast and crew caused performances to be canceled. This uncertainty, compounded with other factors, caused potential consumers to hesitate when considering whether to see a production. Poor economic circumstances discouraged people from spending money on tickets. Travel restrictions prevented distant audiences, especially international tourists, from visiting New York. Many potential theater goers feared contracting COVID-19, while others preferred to wait until restrictions, such as mask mandates, were lifted, so that they could better enjoy the performance (Goldstein 2022; Pisani 2022).
	As theaters lifted restrictions and the world grappled with the fact that COVID-19 is here to stay, Broadway continued to feel the pandemic’s devastating effects. Understanding the role of longevity is crucial in an industry where many productions have open-ended runs without a predetermined closing date. Though in the past, long-running productions may have been consistent streams of income for theater owners and stable employment for cast and crew, the events of the COVID-19 pandemic have suggested that productions cannot rely on their longevity alone. Notably, Broadway’s longest running production, The Phantom of the Opera, announced its closure and held its final performance in April 2023 after thirty-five years and over 13,000 performances. Such events beg the question: how does the longevity of Broadway productions impact their ability to overcome economic shocks, in this case a devastating recession caused by a global pandemic? 

[bookmark: _vy7wi89ou9zq]2. Literature Review
The economics literature pertaining to Broadway theater is relatively small, and because of its recency, research regarding the COVID-19 pandemic’s impact on Broadway theater is even more scarce.
Several previous studies have examined ticket pricing for Broadway productions and sectors of arts and entertainment. Tying into the “time inconsistency conjecture” of Coase (1972), it has been found that firms have an incentive to lower prices when demand begins to taper off; in addition, there is little price variation in repeated performances (Courty, 2000). A case study on the 1996 Broadway production of Seven Guitars examined price discrimination due to discounts and how ticket prices varied across different seat qualities and performance times (i.e. weekday versus weekend; or matinee versus evening) (Leslie, 2004). More recently, it has been found that incumbent Broadway productions lower their ticket prices when a new production enters the market. This practice is most likely to compete with the novelty and excitement that is associated with new productions (Jaworski et al., 2018).
Previous studies have also examined factors that influence the longevity and success of Broadway productions. A stochastic dominance approach has been used to investigate whether there are too many revivals on Broadway. A “revival” is a new production of an old show that has already been on Broadway. While revivals might not necessarily have longevity in terms of continuous performances, they provide familiarity to audiences, similar to long running productions. Further, some investors might consider revivals of  previously successful shows to be financially safer than taking a chance on a completely new show. While it may be difficult to argue that there are “too many” revivals, through the stochastic dominance approach, it was found that revivals make up an increasing proportion of new productions, possibly because audiences increasingly preferred familiarity or because investors increasingly preferred perceived safety (Maddison, 2005). 
It has been found that ticket prices have no significant effect on longevity and that other factors, such as critics’ reviews and advertising are more likely to impact how long a production remains open. Further, longevity was also found to have a positive impact on production success (Reddy et al., 1998). Through the use of a Cox proportional hazards model, another study found that critics’ reviews, specifically from Daily News, are related to longevity. In addition, being a musical and winning a Tony Award are both expected to increase longevity, while being a revival production and being nominated for a Tony Award but losing are both expected to negatively affect longevity (Nygren and Simonoff, 2007). Through a discrete choice model, it has been found that winning a Tony Award is expected to increase a production’s profits by 12%. In addition, being nominated for a Tony Award is expected to increase a production’s profits in the weeks following the nomination announcement, however, being nominated and not winning the award can decrease profits. Further, the effects of the Tony Awards could be delayed by as much as a year (Boyle and Chiou, 2009).
	It has also been found that the presence of celebrities in Broadway productions can impact success. For example, a case study measured the musical American Idiot was impacted when Green Day lead singer Billie Joe Armstrong joined the cast. This study did not find any statistically significant differences in gross between the weeks that Armstrong performed and weeks where he did not (Maclean, 2021). Another study, however, found that weeks with a celebrity performance are expected to see an increase in gross of approximately $250,000. Celebrity status was determined using the IMDb “STARmeter” which uses volume of searches to measure stardom (Maclean and Ødegaard, 2022). 
These studies pertaining to factors that impact longevity and success will be particularly relevant to my own research since I hope to gain a better understanding of how longevity and success are related. My paper will differ from these previous studies in that I will use longevity itself as my main independent variable of interest and use other previously determined factors of success, such as being a revival or winning a Tony Award, as control variables. Further, because of the recency of the COVID-19 pandemic, I am among the first to study the economic impact of the pandemic on Broadway theater, and especially how productions’ pre-shutdown longevity impacted their ability to recover from the recession caused by the pandemic.

[bookmark: _5wm5qoqin7tt]3. Data
	This study uses panel data compiled from four sources: Playbill, the Internet Broadway Database (IBDB), Broadway World, and the website for the Tony Awards. Five measures of weekly production success were identified: gross, average ticket price, top ticket price, attendance, and ratio of seats that were filled compared to a theater’s full weekly capacity, referred to as “percent capacity.” Data for all five measures of success were collected on a weekly basis. The dataset begins with the week ending in May 29th, 2016, which is the beginning of the 2016-2017 season, and ends with the week ending in September 17th, 2023, which was present day when the data were being compiled. All data measured in currency, such as grosses and ticket prices, were converted to September 2023 USD.
	A binary variable pre_shutdown was created to divide the data into pre-COVID shutdown and post-COVID shutdown periods. Specifically, pre_shutdown=1 if an observation occurred in a week before the shutdown. Otherwise, pre_shutdown=0. The pre-shutdown period (pre_shutdown=1) begins with the week ending in May 29th, 2016 (the beginning of the dataset) and ends with the week ending in March 8, 2020 (the last week of available data before the shutdown). The post-shutdown period (pre_shutdown=0) begins with the week ending in August 8, 2021 (the first week of available data after Broaday reopened) and ends with the week ending in September 17, 2023 (the end of the dataset). 
Two variables were used to measure productions’ pre-shutdown longevity. First, the 0/1 binary variable old was created to divide the data into productions that were open before the shutdown and productions that were new after the shutdown. Specifically, old=1  is a time-invariant indicator of whether  a production was running before the shutdown.[footnoteRef:0] If a production was new after the shutdown, old=0. (Productions that are old=0 are also frequently referred to as “new” in this study). The second measure of pre-shutdown longevity is the number of pre-shutdown performances, denoted as the continuous variable num_pre_perf. For productions that were only open after the shutdown, num_pre_perf=0. While the variable old more easily divides the data, num_pre_perf allows for greater differentiation within the old=1 group. For example, The Phantom of the Opera had been running for thirty years when Broadway shut down, while the play The Lehman Trilogy held its first preview on March 7, 2020, just days before Broadway shut down. Both would be considered old=1, however, they obviously have very different levels of pre-shutdown longevity.  [0:  Not all productions in the old=1 group reopened after the shutdown.] 

Because of their geographic concentration, Broadway theaters make a good sampling pool because many things are naturally controlled for (Jaworski et al. 2018). This is especially important during the pandemic since COVID-19 restrictions and outbreaks are the same down to the local level. Each production is a unique product, however, and thus, the dataset also includes production characteristics, which were constant for all weeks that a particular production was open. Binary 0/1 variables were used to describe productions as musicals, plays, revivals, limited runs, and whether or not the production was performed in a theater run by a non-profit organization.[footnoteRef:1] The variable other=1 if a production is neither a musical nor a play, and other=0 if otherwise. Examples of productions in the other=1 category would be concerts, comedy shows, or magic spectacles. [1:  Of the 41 Broadway theaters, 6 are run by non-profit organizations: American Airlines Theatre, Stephen Sondheim Theatre, and Studio 54, which are run by Roundabout Theatre Company; Hayes Theatre, which is run by Second Stage; Samuel J. Friedman Theatre, which is run by Manhattan Theatre Club; and Vivian Beaumont Theatre, which is run by Lincoln Center Theater. ] 

Two additional 0/1 binary variables were also created to control for whether a production won or was nominated for a Tony Award, which is the highest recognition of achievement in Broadway theater. The variable tony_win=1 if a production won a Tony Award in one of four categories: Best Musical, Best Play, Best Revival of a Musical, or Best Revival of a Play. Otherwise, tony_win=0. The variable tony_nom=1 if a production was nominated for a Tony Award in one of four categories: Best Musical, Best Play, Best Revival of a Musical, or Best Revival of a Play. Otherwise, tony_nom=0. If a production won a Tony Award, it will be both tony_won=1 and tony_nom=1.[footnoteRef:2] [2:  Tony_win and tony_nom only apply to the specific productions within the dataset; if a production is a revival of a previous production that won or was nominated for a Tony Award, the applicable variable(s) would still equal 0, unless the specific production within the dataset also won or was nominated. Additionally, neither of these variables control for additional categories of the Tony Awards, such as those for Best Actors Actresses or those for Best Scenic Design.] 

[bookmark: _so5ganxljtg7]Summary Statistics
	Since production characteristics and outcomes may differ pre- and post-COVID, summary statistics are presented separately for the periods before and after the shutdown. Table 1A presents the summary statistics for the pre-shutdown period. Table 1B presents the summary statistics for the post-shutdown period.[footnoteRef:3] The variables gross_2023, avg_tix_price_2023, and top_tix_price_2023 are inflation adjusted variables using September 2023 USD. One notable discrepancy between the two periods is that there are over twice as many observations in the pre-shutdown period compared to the post-shutdown period. Part of this is because the pre-shutdown period covered more time; in addition, in the post-shutdown period, productions re-opened at staggered dates, meaning that in the first few weeks of the post-shutdown period, there were only a few productions running, and thus, fewer observations for those weeks.  [3:  When observations for limited, attendance, pcnt_capacity, gross_2023, avg_tix_price_2023, and top_tix_price are missing, that data were unreported for a particular production and/or week.] 

	Another difference between the two periods is that all five measures of success (gross, attendance, percent capacity, average ticket price, and top ticket prices) are nominally higher before the shutdown. In addition, the post-shutdown period also appears to have more revivals and limited run productions. For all five measures of success the differences between the pre- and post-shutdown periods are statistically significant. 
[image: ][image: ]
	Note: Table 1A and 1B presents summary statistics for the periods before (pre_shutdown=1) and after (pre_shutdown=0) the shutdown caused by the COVID-19 pandemic. Data on gross, attendance, and percent capacity were collected from IBDB. Data on average ticket prices and top ticket prices were collected from Playbill. Data on limited were collected from Broadway World; limited is a binary variable for whether the production was a limited run. Data on tony_win and tony_nom were collected from TonyAwards.com. The variables gross_2023, avg_tix_price_2023, and top_tix_price_2023 are inflation adjusted variables using September 2023 USD. These three variables, in addition to attendance and pcnt_capcity are weekly measures. Pcnt_capacity indicates what percent of the total weekly theater capacity was filled that week. This differs from seat_capcity which is the physical number of seats in the theaters. Seat_capacity is different between the pre- and post-shutdown periods because of the removal of seats from the Broadway Theater for the 2023 production of Here Lies Love. T-tests confirm that the differences between the pre- and post-shutdown periods are statistically significant for all five measures of success.

[bookmark: _qihd7t1xh6ob]4. Methods and Results 
[bookmark: _kms256js5afr]Effect of pre_shutdown on Measures of Production Success
	The first set of regressions measures how production characteristics impact production success. The main variable of interest is pre_shutdown, which is an indicator of whether the week of an observation occurred before or after the shutdown (1). This would enable me to see if there are differences in production success between the pre-shutdown and post-shutdown periods, while controlling for other production characteristics. This regression was run with and without fixed effects for theaters. The variable Yit represents each of the five measures of production success: gross_2023, attendance, pcnt_capcity, avg_tix_price_2023, and top_tix_price_2023. Equation (1) was estimated with and without theater fixed effects. 	Comment by Melissa Boyle: need to elaborate here. You're looking at how different show characteristics impact show success, where your main variable of interest is the indicator for whether the week of the observation is before or after the Covid shutdown. Need to remind reader of motivation for running this regression. this is kind of a first pass.	Comment by Emmeline Lignowski: how different show characteristics impact show success in the post and pre-shutdown periods... 
"main variable of interest is pre-shutdown" 
speak more about other right hand side variables/characteristics -- coefficients have/dont' have expected sign, 
generally... 
based on prior literature
mention statistically significant
make sure reader know i'm interpreting coefficients 

economic significance -- compared numbers to mean of the variable ---> X% increase compared to the post-shutdown average 

rename variables in the tables (ex rename gross_2023 --> weeklygross

(1)  Yit = β0+β1pre_shutdownit+β2musicalit+β3otherit+β4revivalit+
β5limitedit+β6nonprofitit+β7tony_winit+β8tony_nomit+u
	
	The results from estimating equation (1)  are presented in Table 2A and Table 2B. All coefficients of pre_shutdown were statistically significant at the 1% level of significance. This means that, when controlling for additional characteristics, productions are predicted to be more successful before the COVID-19 shutdown. This was true with and without the inclusion of theater fixed effects. 
	Before the shutdown, productions saw $191,193 more in weekly gross, $17.22 more in weekly average ticket prices, and $63.14 more in weekly top ticket prices, on average. Compared to the means presented in Table 1B, before the pandemic, weekly grosses were 13.6% higher, weekly average ticket prices were 14.0% higher, and weekly top ticket prices were 21.2% higher. When including theater fixed effects, the surplus in gross and average ticket prices is even higher; before the pandemic, productions are expected to see $249,874 in weekly average gross and $23.41 more in weekly average ticket prices. This means that, when controlling for theater fixed effects, weekly grosses were 23.9% higher and average ticket prices were 19.0% higher before the pandemic. I would argue that all these figures, both with and without the inclusion of fixed effects are large enough to be economically significant. 
	According to this model, attendance and percent capacity were also higher before the shutdown. Productions were expected to see 513.8 more weekly attendees before the shutdown, which means that weekly attendance was 6.5% higher before the shutdown. When controlling for theater fixed effects, which would presumably control for the seating capacity of theaters, this figure rises to 621.1 more weekly attendees, which means that weekly attendance was 7.8% higher before the shutdown. The economic significance of attendance can also be determined by comparing attendance to seat capacity. As reported in Table 1B, the mean seat capacity in the post-shutdown period was 1,211 seats.[footnoteRef:4] Because the typical Broadway production holds eight performances each week, one could consider the average weekly capacity to be 9,688 seats. If the post-shutdown period had 513.8 fewer weekly attendees compared to before the shutdown, this was equivalent to 5.3% of the average total available seats per week. When controlling for theater fixed effects, 621.1 attendees comprises 6.4% of the average total available seats per week. [4:  The difference in seating capacity between the pre-shutdown and post-shutdown period was due to the removal of 900 seats from the Broadway Theatre for the 2023 production of Here Lies Love. To account for this change in seating capacity, previous productions that took place in the Broadway Theatre were coded as theater=“Broadway Theatre” while Here Lies Love was coded as theater= “Broadway Theatre 2023”.] 

When looking at the percent capacity of theaters, before the shutdown, theaters were more full by 3.07 percentage points, or by 4.45 percentage points when controlling for theater fixed effects. This means that the capacity of theaters was 3.6% higher before the shutdown, or 5.2% higher when controlling for theater fixed effects. Though the impact on attendance and percent capacity might seem smaller compared to the impact on gross and ticket prices, I would argue that these figures still hold economic significance. Broadway theaters run on tight margins, so even seemingly small dips in attendance can greatly impact profits and whether a production remains open. 	Comment by Melissa Boyle: I still think the language around this variable needs to be clearer throughout. You aren't measuring the capacity of the theater. You are measuring the % of the capacity that is full.
	In general, the coefficients of the remaining regressors have the expected sign. In several of the regressions, however, tony_win is expected to decrease the success of a production. This result is even more surprising when in the same model tony_nom is expected to increase production success. For example, this unusual pairing can be seen in Column 2 and Table 2A. It is possible that this effect is due to an omitted variable that I have not considered and would need to research further. 


[image: ]
[image: ]
	Note: Robust standard errors are reported in parentheses. **p<0.01, *p<0.5, +p<0.1  The results in Table 2A Columns 1, 3,  and 5, and Table 2B Columns 1 and 3 are from estimating (1) by OLS. The results in Table 2A Columns 2, 4, and 6, and Table 2B Columns 2 and 4 are from estimating (1) by OLS with fixed effects for theaters. 

[bookmark: _xnwkhjxxun3i]Effect of Pre-shutdown Longevity on Measures of Production Success
	I next turn to measuring the effects of pre-shutdown longevity on the five measures of productions’ success. The two measures of pre-shutdown longevity are the binary variable old and the continuous variable num_pre_perf. Both of these variables are the same for all weeks that a production was open. For these regressions, I limit the sample to the post-shutdown (pre_shutdown=0) period. This allows me to see how pre-shutdown longevity impacted productions’ success specifically after Broadway reopened.

[bookmark: _6553pxpp0glg]“Old” as a Measure of Pre-shutdown Longevity 
The following set of regressions estimate how production characteristics impact production success. The main variable of interest is old, which is an indicator of whether a production existed before the shutdown.[footnoteRef:5] This would enable me to see whether there are differences in production success based on whether a production existed before the shutdown, while controlling for other production characteristics. Equation (2) is estimated by OLS, and this regression was estimated with and without theater fixed effects. The variable Yit represents each of the five measures of production success: gross_2023, attendance, pcnt_capacity, avg_tix_price_2023, and top_tix_price_2023. Further, this model only looks at weeks where pre_shutdown=0, which restricts the model to the post-shutdown period. [5:  Summary statistics for old=1 and old=0 can be found in the Appendix (Table 6A and 6B)] 


(2)  Yit = β0+β1oldit+β2musicalit+β3otherit+β4revivalit+β5limitedit+β6nonprofitit+
β7tony_winit+β8tony_nomit+uit

The results from estimating equation (2) are presented in Tables 3A and 3B. If a production existed before the shutdown (old=1), it is expected to have higher grosses, attendance, and average ticket prices in the post-shutdown period, however, it is also expected to have lower top ticket prices. These results are statistically significant at the 1% level of significance. Without the inclusion of theater fixed effects, being an old production in the post-shutdown period did not have any significant impact on the percent capacity of theaters. 
Being an old production during the post-shutdown period is predicted to increase weekly gross by $191,409 and to increase weekly attendance by 1,363 people. Compared to the means reported in Table 1B, being an old production in the post-shutdown period is expected to increase weekly gross by 18.3% and weekly attendance by 17.2%. If one compares the impact of attendance to the mean number of seats available each week, then being an old production in the post-shutdown period is predicted to increase weekly attendance by 14.1% of the average total weekly capacity. 
	Being an old production in the post-shutdown period is predicted to decrease top ticket prices by $31.16. This means that being an old production in the post-shutdown period is expected to decrease top ticket prices by 10.5% This result is also economically significant, though not necessarily surprising. Older productions have already established themselves in the market and may choose to lower their ticket prices to compete with newer productions. The higher average ticket prices for old productions compared to new productions, however, could indicate that there is less variation in ticket prices for old productions. Again, this could be because old productions have already established themselves in the market and know what prices to charge so that their tickets sell. 
When controlling for theater fixed effects, the impact on weekly average ticket prices and weekly top ticket prices are more prominent. Being an old production in the post-shutdown is expected to increase weekly average ticket prices by 17.5% and to decrease weekly top ticket prices by 10.5% when controlling for theater fixed effects. Thus, these two figures hold even greater economic significance than those in the model without theater fixed effects. 
With the inclusion of theater fixed effects, being an old production now has a negative effect on attendance and percent capacity in the post-shutdown period. Old productions are expected to see 799.7 fewer weekly attendees, which is a 10.1% decrease in weekly attendance or  8.3% of average total weekly capacity. In addition, old productions are expected to see a decrease in percent capacity of theaters by 5.15 percentage points (a 6.0% decrease in percent capacity). For reasons discussed in the previous section, I would argue that these results are economically significant, despite being lower than the figures for gross and ticket prices. 
	The coefficients on the remaining regressors are mostly of the expected sign. As was seen in the previous section, the coefficient of tony_win is sometimes negative, such as in Column 1 in Table 3A. This would indicate that winning a Tony Award is expected to have a negative effect on success. This is especially surprising when a negative coefficient of tony_win is in the same model as a positive coefficient for tony_nom (for example, in Table 3A, Column 1). It is possible that there is an omitted variable influencing these results that I have not considered to include in my models. 

	[image: ]
     [image: ]
	Note: Robust standard errors are reported in parentheses. **p<0.01, *p<0.5, +p<0.1    The results in Table 3A Columns 1, 3,  and 5, and Table 3B Columns 1 and 3 are from estimating (2) by OLS. The results in Table 3A Columns 2, 4, and 6, and Table 3B Columns 2 and 4 are from estimating (2) by OLS with fixed effects for theaters.
[bookmark: _7wvrt1gyupv8]

[bookmark: _ynr90do68ex6]Number of Pre-shutdown Performances as a Measure of Pre-shutdown Longevity 
The following set of regressions estimate how production characteristics impact production success. The main variable of interest is num_pre_perf, which indicates how many performances a production had before the shutdown (3). This allows me to see if there were differences in production success based on how many pre-shutdown performances a production had, while controlling for other production characteristics. Equation (3) was run with and without theater fixed effects. The variable Yit represents each of the five measures of production success: gross_2023, attendance, pcnt_capcity, avg_tix_price_2023, and top_tix_price_2023. Further, this model only looks at weeks where pre_shutdown=0, which restricts the model to the post-shutdown period.

(3)   Yit = β0+β1num_pre_perfit+β2musicalit+β3otherit+β4revivalit+β5limitedit+
β6nonprofitit+β7tony_winit+β8tony_nomit+uit

The results from estimating equation (3) are presented in Tables 4A and 4B. An increase in the number of pre-shutdown performances was predicted to increase gross and attendance, however, it was also predicted to decrease percent capacity, average ticket prices, and top ticket prices. Because, however, these regressions predict the change in success from one additional pre-shutdown performance, most results are too minute to hold economic significance. Therefore, it may be more insightful to think of how an additional week of pre-shutdown performances impacts production success. Since Broadway productions typically hold eight performances each week, the effect of an additional week of pre-shutdown performances can be found by multiplying the results by eight. Still, with this adjustment, the impact of num_pre_perf on percent capacity, average ticket price, and top ticket price remains below 1, and the impact of num_pre_perf on gross and attendance remains negligible to overall totals at $256.88 and 2.544 people respectively. 
	When including fixed effects, the number of pre-shutdown performances retains its positive impact on gross and attendance. In fact, it now has positive impacts on all five measures of production success. In addition, the magnitude of num_pre_perf’s coefficient has increased in all five regressions. This increased impact of the number of pre-shutdown performances on success would also suggest that these results are more economically significant than the results without theater fixed effects. However, even when looking at the impact of one week of pre-shutdown performances, these results are still quite negligible compared to overall weekly figures. For example, the impact of eight pre-shutdown performances on weekly percent capacity, average ticket prices, and top ticket prices is still less than 1. The impact on weekly gross and attendance is $2,459.20 and 4.752 people, respectively. These results could suggest that the number of pre-shutdown performances is not a reliable indicator of post-shutdown success. 
Alternatively, the results of these regressions can be scaled using the standard deviation of num_pre_perf for all productions in the old=1 category.[footnoteRef:6] This can be done by multiplying the results by 3,448 performances, which is the standard deviation for num_pre_perf for all old productions. Thus, with the inclusion of theater fixed effects, a one standard deviation increase in the number of pre-shutdown performances is expected to increase gross by 101.3% and attendance by 25.8%.[footnoteRef:7] In addition, this increase is expected to increase percent capacity by 11.7%, average ticket prices by 90.5% and top ticket prices by 19.1%, with the inclusion of theater fixed effects. [6:  Summary statistics for old=1 and old=0 productions are reported in Table 6A and 6B in the Appendix.]  [7:  As in previous sections, percent increases are calculated using the means in Table 1A.] 

[image: ]
[image: ]
Note: Robust standard errors are reported in parentheses. **p<0.01, *p<0.5, +p<0.1    The results in Table 4A Columns 1, 3,  and 5, and Table 4B Columns 1 and 3 are from estimating (3) by OLS. The results from Table 4A Columns 2, 4, and 6, and Table 4B Columns 2 and 4 are from estimating (3) by OLS with fixed effects for theaters. 
[bookmark: _n7y4fgafm5b2]
[bookmark: _85fwfzhn9dmv]Effect of Pre-shutdown Performances on Survival 
	For the final set of regressions, a new dependent variable survived was created. Survived=1 if a production was open during the last week before the shutdown and reopened at any date after the shutdown. Data was limited to observations that were old=1. This was because new productions (old=0) did not exist before the shutdown, and thus, did not have a chance at surviving the shutdown. Survived was regressed on pre_num_perf using the same controls as the previous sets of regressions (4). This regression was estimated with and without theater fixed effects. 

(4)  survivedit = β0+β1num_pre_peritf+β2musicalit+β3otherit+β4revivalit+β5limitedit+
β6nonprofitit+β7tony_winit+β8tony_nomit+uit

 The equation in (4) was estimated using both OLS and probit models. The results are presented in Table 5. Column 3 and 4 report probit marginal effects. 
In all four models, num_pre_perf has a statistically significant impact on productions’ chance of survival. In the models without fixed effects (Column 1 and 3), an increase in the number of pre-shutdown performances is predicted to increase the probability of survival. In the fixed effects models (Column 2 and 4), however, an increase in the number of pre-shutdown performances is predicted to decrease the probability of survival. Despite this statistical significance, these results hold very little economic significance. In none of the four models is num_pre_perf predicted to increase or decrease the probability of survival by more than 1%. Thus, in these models, the impact of num_pre_perf on survival is minute and practically negligible. 
Other characteristics, however, are more telling. In particular, being a revival is expected to decrease a production’s chance of survival by 27.7% in the OLS model and by 54.4% in the probit model. If a production takes place in a theater that is run by a non-profit organization, this is expected to decrease the chance of survival by 30.8% in the OLS model and 51.9% in the probit model. Winning a Tony Award is expected to increase the probability of survival by as much as 38.2% (Column 4), while being nominated for a Tony Award is expected to increase the probability of survival by as much as 51.7% (Column 3).[image: ]
Note: Robust standard errors are reported in parentheses. **p<0.01, *p<0.5, +p<0.1   Columns 1 and 2 report the results of estimating (4) by OLS. Columns 3 and 4 report the probit marginal effects. Columns 2 and 4 include fixed effects for theaters. Data is limited to productions in the old=1 group.
[bookmark: _sx4mnbl6vvpo]

[bookmark: _da0655b3ks2]Survival Analysis
Finally, as an alternative to the regression models, a Cox proportional hazards model was used to predict the likelihood that a production survived. Because of its functionality, this model only looks at observations for the last week that a production was open. This way, there is only one observation per production, rather than weekly observations for each week that a production was open. Additionally, this model drops all old=1 productions that did not have any performances after the shutdown. It only looked at new productions that opened after the shutdown and old productions that reopened after the shutdown. This reduced the total number of observations to n=104. The hazard model uses similar controls to the previous regression models. Instead of theater fixed effects, however, the variable seat_capacity was added to control for the number of seats in theaters. Pre-shutdown longevity is measured using the variable old. The results of these models are presented in Table 6. 
         In this model, failure is represented by the closure of a production. Although somewhat counterintuitive, variables with positive coefficients are associated with a higher likelihood of failure, while variables with negative coefficients are associated with a  lower likelihood of failure. The hazard models produced very few statistically significant results, however, the main regressor old is statistically significant at the 5% level. This would suggest that if a production was open before the shutdown, it would be less likely to survive compared to new productions that did not exist until after the shutdown. In other words, in the period after the shutdown, new productions were more likely to survive. 
[image: ]
Note: Table 6 presents the coefficients of a Cox proportional hazards model that predicts productions’ survival of the COVID-19 shutdown. This model only includes new productions (old=0) and old productions (old=1) that occurred in both the pre-shutdown and post-shutdown periods. Of this group, the model only uses observations for the final week a production was open, or 1 observation per production. The total sample size is n=104.
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[bookmark: _brqsb692y368]5. Conclusion 
This study sought to answer the question: how does the longevity of Broadway productions impact their ability to overcome economic shocks, in this case a devastating recession caused by a global pandemic? In order to answer this question, I examined how pre-shutdown longevity impacted post-shutdown success as measured in weekly gross, attendance, percent capacity of theaters, average ticket prices, and top ticket prices. 
The first section of this study established that there were statistically and economically significant differences between the overall success of Broadway productions in the pre-shutdown period and the overall success of Broadway productions in the post-shutdown period. It was found that productions were expected to be more successful before the pandemic as measured by all five measures of weekly success. 
Of the two measures of pre-shutdown longevity, old was found to be a more meaningful predictor compared to num_pre_perf. There was found to be greater differences in success between old and new productions than between old productions of differing pre-shutdown longevity. It is possible that a different measure of pre-shutdown longevity, such as weeks instead of performances, might yield more meaningful results to differentiate between old productions. 
It was found that being an old production in the post-shutdown period did have a statistically and economically significant impact on the success of Broadway productions. Being an old production in the post-shutdown period was expected to increase weekly gross, attendance, average ticket prices, and percent capacity of theaters, however, being an old production in the post-shutdown period was expected to decrease weekly top ticket prices. When controlling for theater fixed effects, most of these effects remain, except that being an old production in the post-shutdown period is expected to decrease weekly attendance. 
Most of the additional regressors had the expected sign and magnitude in their effects on production success. One notable exception was the instances when winning a Tony Award was expected to decrease production success, especially when being nominated for a Tony Award was simultaneously expected to increase production success. It is possible that this is the result of omitted variable bias, so an improvement for this study might be to research further variables to include in the regression models. 
Because the COVID-19 pandemic was a global event, it is possible that this study might have external validity when wanting to learn how the pandemic affected other theater districts, such as those in London, Toronto, and Melbourne. London’s West End is especially comparable to Broadway because of the similar lineup of productions and their reputations as being international tourist destinations. Potential threats to the external validity of this study might include differences in COVID-19 restrictions that were implemented in New York and those that were implemented in London or other theater districts. 
The economics literature on Broadway theater is limited, and the literature analyzing the COVID-19 pandemic’s impact on Broadway is practically nonexistent because of the recency of the event. This study provides a small glimpse into how the shutdown caused by the pandemic impacted Broadway productions based on whether or not they existed before the pandemic. Hopefully, more research will be devoted to this and similar topics in the future. 


[bookmark: _o6jnffaasj83]

[bookmark: _lj1b6gjp8frp]6. Appendix
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Note: Tables 6A and 6B present summary statistics for productions that existed before the shutdown caused by the COVID-19 pandemic (old=1) and productions that were new after the shutdown (old=0). Data on gross, attendance, and percent capacity were collected from IBDB. Data on average ticket prices and top ticket prices were collected from Playbill. Data on limited were collected from Broadway World; limited is a binary variable for whether a production was a limited run. Data on tony_win and tony_nom were collected from TonyAwards.com. The variables gross_2023, avg_tix_price_2023, and top_tix_price_2023 are inflation adjusted variables using September 2023 USD. These three variables, in addition to attendance and pcnt_capcity are weekly measures. Pcnt_capacity indicates what percent of the total weekly theater capacity was filled that week. This differs from seat_capcity which is the physical number of seats in the theaters. Seat_capacity is different between the pre- and post-shutdown periods because of the removal of seats from the Broadway Theater for the 2023 production of Here Lies Love.
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Table 2A: Effect of pre_shutdown on Production Success

1) @ 3) ()] 3) ©)
VARIABLES Gross Gross with FE Attendance Attendance with FE % Capacity % Capacity with FE
pre shutdown 191,193%x* 249 874** 513.8%* 621.1** 0.0307** 0.0445%*
(14,061) (10,729) (57.28) (34.72) (0.00303) (0.00287)
musical 214.362%* 100,571%* 1,211%* 646.8** 0.0112* 0.0321**
(19,425) (17.480) (97.68) (73.15) (0.00510) (0.00697)
other 468,232%* 286.741%* 2459 -365.8* 0.0591**
(49,855) (41,213) (172.5) (154.2) (0.0101)
revival -153,419%* 220.724** -720.2%* 241 .2%* -0.0158%* 0.0262**
(18,760) (19,651) (59.65) (55.66) (0.00368) (0.00503)
limited -298.668%* -56,741%* -1,560%* -515.0%* -0.0505%* -0.0243%*
(18,775) (16,107) (95.44) (66.75) (0.00539) (0.00628)
nonprofit -309,957%* -576,698** -1,885%* -5,963%* 0.0196** 0.135%*
(12,382) (53,866) (61.69) (320.8) (0.00444) (0.0175)
tony_win 195,53 5%* -5,162 -563.7%* 72.60 0.0361** 0.00971+
(18,209) (21,440) (63.78) (62.58) (0.00306) (0.00590)
tony_nom 219,828%* 79.154** 1,300%* 417.7%* 0.0564** 0.0334**
(13,760) (13,113) (67.63) (54.28) (0.00399) (0.00466)
Constant 804,073%* 933, 521** 7,095%* 10,500%* 0.805** 0.705**
(23,060) (46.490) (113.0) (249.8) (0.00565) (0.0170)
Observations 9.121 9.121 9.121 9.121 9.121 9.121

R-squared 0.237 0.656 0.326 0.777 0.132 0.306
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Table 2B: Effect of pre_shutdown on Production Success

1 2) 3) (4)
VARIABLES Avg Tix Price Avg Tix Price with FE Top Tix Price Top Tix Price with FE
pre shutdown 17.22%* 23.41%* 63.14** 59.26%*
(1.112) (1.077) (2.879) (2.857)
musical 13.80** 3.831%* -6.653+ -7.365+
(1.283) (1.817) (3.412) (4.063)
other 101.0** 75.81%* -0.0505 21.01%*
(11.28) (7.513) (7.405) (7.102)
revival -5.844%* 22.20** -6.158 62.85%*
(1.510) (1.955) (4.801) (4.748)
limited -10.21%* 5.436%* -18.75%* -15.57**
(1.353) (1.794) (3.494) (3.534)
nonprofit -15.93%* -4.768 -14 84%* 34.23%x
(1.378) (3.845) (2.390) (6.328)
tony_win 25.43%* -12.64** 86.23%* 44 89**
(1.364) (3.124) (4.541) (5.484)
tony_nom 7.229%* 4.923%x -7.545%* -8.641%*
(1.045) (1.327) (2.267) (2.674)
Constant 103.1** 76.16%* 291.9** 216.8**
(1.596) (3.484) (4.402) (7.091)
Observations 9.105 9.105 7.955 7.955

R-squared 0.165 0.496 0.118 0.645
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Table 3A: Effect of old on Production Success

1) @) 3) ()] 3) ©)
VARIABLES Gross Gross with FE Attendance Attendance with FE % Capacity % Capacity with FE
old 191,409%* 79.920* 1,363** -799.7%* 0.00439 -0.0515%*
(26,953) (35.314) (130.4) (174.2) (0.00729) (0.0148)
musical 188,272%* 124, 509%* 937 9%* 878.7** 0.0200+ 0.0585%*
(30,265) (28.741) (173.0) (140.8) (0.0111) (0.0140)
other 91,290 186.374* 33.84 469.5 0.0310+ 0.130**
(63,934) (86.388) (357.9) (406.2) (0.0178) (0.0274)
revival 203,065%* 386,476** 77.00 508.9%* 0.00683 0.0564**
(34,966) (32.975) (112.2) (132.6) (0.00792) (0.0134)
limited -362.529%* -94 522%* -1,797** -344 8* -0.0933%* -0.0516**
(33.276) (30.802) (185.1) (160.7) (0.0117) (0.0155)
nonprofit =294 737** -308,918** -1,711%* -1,986** 0.0347** -0.0744*
(21.409) (75.607) (109.8) (563.3) (0.00937) (0.0336)
tony_win -76,748%* 106,134%* -986.1%* 2575 0.0468** 0.0852%**
(27.673) (38.620) (128.8) (178.0) (0.00645) (0.0179)
tony_nom 122.980%* 35,787 670.6** 431.7** 0.0316** -0.00108
(27.714) (27.972) (118.3) (116.1) (0.00839) (0.0112)
Constant 839.486** 561,863** 7.092%* 6,311** 0.817** 0.854**
(31.236) (61.367) (182.4) (527.6) (0.0108) (0.0251)
Observations 2,908 2.908 2,908 2,908 2,908 2,908
R-squared 0.253 0.732 0.347 0.786 0.153 0.418
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Table 3B: Effect of old on Production Success

1 2) 3) (4)
VARIABLES Avg Tix Price Avg Tix Price with FE Top Tix Price Top Tix Price with FE
old 6.425%* 21.56%* -31.16%* -46.68**
(1.913) (2.969) (4.118) (6.300)
musical 16.48** 11.27** 3.210 29 T4%**
(2.211) (2.788) (4.549) (5.433)
other 13.66** 24 33%* 44 39%* 142 4%*
(5.008) (6.339) (10.23) (13.70)
revival 21.41** 39.59%* 52.58** 74.61%*
(2.665) (3.071) (7.167) (7.176)
limited -14.97%* -8.131%* -23.38%* 5.265
(2.464) (2.840) (5.356) (5.476)
nonprofit -20.99%* -13.07* -32.97%* 37.97**
(2.149) (6.029) (4.769) (10.66)
tony_win 3.017 20.48%* 20.41** -32.66**
(1.852) (3.674) (6.092) (7.979)
tony_nom 2851 -6.157* -16.40%* 12.62*
(2.251) (2.687) (4.260) (5.842)
Constant 106.7** 85.70%* 313.2%* 243 0**
(2.202) (4.424) (4.385) (11.80)
Observations 2.908 2.908 1.917 1917

R-squared 0.184 0.628 0.105 0.682
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Table 4A: Effect of num pre perf on Production Success

1) @ 3) ()] (5) ©)
VARIABLES Gross Gross with FE Attendance Attendance with FE % Capacity % Capacity with FE
num pre perf 32.11%* 307.4%* 0.318** 0.594** -3.12e-06** 2.89e-05
(4.567) (40.11) (0.0170) (0.219) (8.89e-07) (2.10e-05)
musical 170,105%* 93,018** 802.9%* 762.6** 0.0198+ 0.0521**
(31.317) (29.499) (178.1) (144.9) (0.0110) (0.0144)
other 180,585%* 194 811* 576.5+ -171.8 0.0370* 0.0903**
(56,618) (77.229) (309.3) (395.0) (0.0171) (0.0261)
revival 125,329%* 410,511%* -506.7** 909.1** 0.00634 0.0806**
(36,096) (32.756) (117.6) (130.1) (0.00735) (0.0129)
limited -366.757** -60,736* -1,664** -375.8% -0.100** -0.0544%*
(32.353) (30.282) 177.1) (156.9) (0.0110) (0.0151)
nonprofit -348 477** -46,612 -2,120%* -1,238 0.0345%* 0.286**
(19,283) (50.028) (105.0) (968.2) (0.00920) (0.0709)
tony_win -120.994** 96,766** -1,547%* 444 9** 0.0563** 0.0971**
(26,934) (36.990) (111.8) (165.5) (0.00597) (0.0173)
tony_nom 162,079%* 28.463 908.5%* 1175 0.0342%* -0.0203+
(25,596) (25.944) (115.2) (111.6) (0.00841) (0.0107)
Constant 903,412%* 301,730** 7.482%* 5.428%* 0.821%* 0.486**
(31.316) (50.648) (187.4) 975.7) (0.00959) (0.0707)
Observations 2,908 2.908 2,908 2,908 2,908
0.157 0.413

R-squared 0.260 0.735 0.404
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Table 4B: Effect of num pre perf on Production Success

1 2) 3) ()]
VARIABLES Avg Tix Price Avg Tix Price with FE Top Tix Price Top Tix Price
num pre perf -0.00140** 0.0323** -0.00608** 0.0165*
(0.000280) (0.00317) (0.00115) (0.00730)
musical 16.03** 8.726** 8535+ 18.90**
(2.265) (2.910) (4.491) (6.594)
other 19.25%** 34.30%* 48.02%** 144 6**
4.747) (5.473) (10.27) (14.14)
revival 19.64** 37.23%x* 61.11** 93.10**
(2.559) (3.016) (7.320) (6.851)
limited -19.66%* -3.255 24 51%* -2.479
(2.391) (2.898) (5.278) (5.977)
nonprofit -22.09%* 15.75+ -26.30%* -20.97
(2.046) (8.946) (4.825) (98.88)
tony_win 8.334%* 16.66** 37.66** -16.41*
(1.943) (3.696) (5.639) (7.668)
tony_nom 5.286* -2.782 -23.54%* -5.301
(2.113) (2.465) (3.749) (5.201)
Constant 110.7** 59.04%* 305.3** 1712+
(2.049) (8.811) (3.977) (98.91)
Observations 2.908 2.908 1.917 1.917

R-squared 0.189 0.627 0.120 0.677
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Table 5: Effect of num pre perf on survived

(¢))] (@) 3) @

VARIABLES OLS OLS with FE Probit Probit with FE
num pre perf 451e-05**  -0.000266**  0.000129** -0.00103%*

(1.12e-06) (1.54e-05) (3.63e-06) (6.66e-05)
musical 0.0252+ 0.0849%* -0.0456+ 0.406**

(0.0142) (0.0209) (0.0252) (0.0212)
other 0.208** 0.137** 0.401%* 0.822%*

(0.0293) (0.0338) (0.0266) (0.0184)
revival 0.277% 0.273%x -0.544%

(0.00895) (0.0129) (0.0114)
limited -0.0459% 0.0134 -0.0848%* -0.203%*

(0.0141) (0.0188) (0.0289) (0.0338)
nonprofit -0.308%* -0.0302 0.519%* -0.0785

(0.0130) (0.0241) (0.0104) (0.0632)
tony_win 0.0889%* 0.121%* 0.0771%* 0.382%*

(0.0116) (0.0289) (0.0175) (0.0941)
tony_nom 0.372%x 0.223%* 0.517%* 0.444%*

(0.0107) (0.0154) (0.0123) (0.0182)
Constant 0.136%* 0.0257

(0.0153) (0.0314)
Observations 7.676 7.676 7.676 3,393

R-squared 0.449 0.757
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Table 6: Cox Proportional Hazards Model

1)
VARIABLES t
old 0.949*
(0.369)
musical -0.170
(0.370)
other 0.0940
(0.507)
revival 0.423
(0.303)
limited 0.745+
(0.384)
nonprofit 0.0559
(0.315)
seat_capacity -0.000531
(0.000545)
num_pre_perf -0.000195
(0.000129)
tony_win -0.726+
(0.424)
tony nom -0.0346
(0.275)
Observations 104

Standard errors in parentheses
** p<0.01, * p<0.05, + p<0.1
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Table 6A: Summary Statistics for Old Productions (o/d=1)

1) @ (3) ) ©)]
VARIABLES N mean sd min max
attendance 7.685 8,653 2.962 602 24,305
pent_capacity 7.685 0.886 0.132 0.190 1.040
num_pre_perf 7.687 2,235 3.448 0 13,370
revival 7.687 0.160 0.367 0 1
limited 7.676 0.202 0.401 0 1
musical 7.687 0.761 0427 0 1
seat_capacity 7.687 1,249 3398 583 1,926
nonprofit 7.687 0.105 0.307 0 1
gross 2023 7.685  1255e+06 735923 51310 4.951et+06
avg_tix_price_2023 7.669 1404 65.29 16.86 635.1
top tix price 2023 6.813 3571 155.0 179.9 1,520
play 7.687 0.183 0.387 0 1
other 7.687 0.0362 0.187 0 1
tony win 7.687 0.363 0.481 0 1
tony_nom 7.687 0.750 0.433 0 1
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Table 6B: Summary Statistics for New Productions (0ld=0)

1) @) (3) ) &)
VARIABLES N mean sd min max
attendance 1,447 6.686 2611 558 14,043
pent_capacity 1,447 0.822 0.155 0.260 1.040
num_pre_perf 1,447  0.00207 0.0789 0 3
revival 1,447 0.339 0474 0 1
limited 1,447 0.449 0.498 0 1
musical 1,447 0.576 0.494 0 1
seat_capacity 1.447 1.075 2824 583 1,738
nonprofit 1.447 0.221 0415 0 1
gross 2023 1,447 845985 668,153 21,690 4.086e+06
avg_tix_price_2023 1,447 1144 51.54 22.08 3256
top tix price 2023 1,153 307.4 94.06 1491 903.3
play 1,447 0.356 0479 0 1
other 1,447 0.0111 0.105 0 1
tony win 1,447 0.164 0.370 0 1
tony_nom 1,447 0.558 0.497 0 1
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Table 1A: Summary Statistics for Pre-Shutdown Period (pre_shutdown=1)

1) 2 3) (€)] ®) Statistically

Significant
Difference:

VARIABLES N mean sd min max

attendance 6,224 8,530 2917 602 24,305 Yes

pent capacity 6,224 0.887 0.129 0.230 1.040 Yes

num_pre_perf 6,226 1,981 3232 0 13,370

revival 6,226 0.181 0.385 0 1

limited 6,215 0.228 0.420 0 1

musical 6,226 0.737 0.440 0 1

seat capacity 6.226 1,227 339.7 583 1,926

nonprofit 6.226 0.127 0.333 0 1

gross 2023 6,224  1.257e+06 761,510 51,310 4.951et+06 Yes

avg_tix_price_2023 6,208 1424 69.90 16.86 635.1 Yes

top_tix_price_2023 6,049 366.5 1583 2126 1,273 Yes

play 6,226 0.215 0411 0 1

other 6,226 0.0381 0.191 0 1

tony win 6.226 0.328 0.469 0 1

tony_nom 6,226 0.717 0.451 0 1
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Table 1B: Summary Statistics for Post-Shutdown Period (pre_shutdown=0)
1) (03} 3) [€)) [©) Statistically

Significant
Difference:

VARIABLES N mean sd min max

attendance 2,908 7.936 3.121 558 17.334 Yes

pent capacity 2,908 0.853 0.154 0.190 1.040 Yes

old 2,908 0.502 0.500 0 1

num pre perf 2,908 1.668 3331 0 13,370

revival 2,908 0.205 0.404 0 1

limited 2,908 0.269 0.444 0 1

musical 2,908 0.719 0.450 0 1

seat_capacity 2.908 1,211 3323 583 1,926

nonprofit 2.908 0.116 0.320 0 1

gross_2023 2908 1.046et06  672.079 21.690  4.440e+06 Yes

avg_tix_price_2023 2,908 1231 46.51 22.08 3285 Yes

top tix price 2023 1,917 2974 96.27 149.1 1.520 Yes

play 2,908 0.200 0.400 0 1

other 2,908 0.0196 0.139 0 1

tony_win 2,908 0.341 0.474 0 1

tony_nom 2,908 0.726 0.446 0 1




