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Outline:
In this paper, we studied the Manhattan Rental Market for the 5 year period from 2007 until 2012 which included the housing boom period just before the Global financial crisis and then the housing crash in the years following. We would like to use the data to make some predictive claims on economic variables that best described the behavior of the rental market.
Data:
The data included condo rental data for popular unit configurations (studio, 1BR and 2BR units in both doorman and non-doorman buildings) that was obtained www.mns.com. The Condo retail volume and median price were collected from Streeteasy.com and the various financial indices and economic variables were obtained from Bloomberg.
As a focus we are considering the 1BR rental units in doorman buildings and would like to compare their price performance to the various variables

General Thoughts and Trends:
The following is a snapshot of the correlation between some of the data points collected for the time period Jan 2007 – May 2012.
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Variance of Rental Prices with the S&P 500 composite Index:
As can be seen there is a strong correlation between the rental prices and the S&P 500 index for the 1BR apartments in doorman and non-doorman buildings. The correlation is strong for studios in doorman buildings and 2BR apartments in non-doorman buildings. However it is not as strong for the studios in non-doorman buildings (cheapest units) and the 2BR apartments in doorman buildings (most expensive units)
This does seem intuitively correct as the prices for mid-range units would be most affected by the fluctuations in the S&P index. The cheapest apartments, most like occupied by less affluent people would not be as affected as they are already the most affordable mode of accommodation. Conversely the more expensive units would be relatively immune to changes in the index.

Variance of the Rental Prices with the Unemployment Rate:
Higher unemployment rates would lower the rental prices and this is particularly true for the mid-market rental units (doorman studios, doorman/non-doorman 1BR, non-doorman 2BR). However the more expensive units (doorman 2BR units) and the less expensive units (non-doorman studios) are not as strongly correlated due to the same reasons discussed above.
Dependence of Rental Prices on the 10 year Treasury Yield:
We would have typically expected there to be a stronger correlation between the 10 year treasury yield and the rental prices. As the treasury yields fall, lowering the mortgage rates, there would be a higher propensity for people to buy vs rent which would lower the rental prices. The data does not show an strong evidence of this logic as the correlation hovers around 0 (no correlation).
Once again the only unit which defies this logic is the non-doorman studios which actually  exhibits a strong negative correlation to the 10 year treasury yield hence indicating that the buy vs rent decision is irrelevant to the demographics associated with this unit.
Variance of the Rental Prices with the Case Shiller Index:
The rental price variation is more pronounced for the Case Shiller National Index variation than the NY index which is surprising. 
Rental prices v/s Condo Sale Volume and Median prices.
The last observation was about the correlation between the rental prices and condo sales volume and price. As can be seen there is no strong correlation between the condo sale prices and the rental prices as the sales prices was a median of prices for all types of units sold. Regarding the volume of condo sales, as the volume of sales rose, the demand for rental units should theoretically decrease, which should lower the rental prices. There could be two reasons why the data does not show this inverse relationship: firstly because people rent out the units the buy as an investment property (and hence the condos sold actually become rental units) and secondly because the only condo sales data we could obtain was for condos and does not include coop units sold. 
Regression Analysis 
Determine the variables which affect the rental price of 1BR units in doorman buildings from 2007-2012.

The regression equation is
Doorman 1br Rental = 6316 + 0.281 S&P 500 Composite
                     + 116 Federal Funds Effective Rate
                     - 127 10 Year Treasury Yield - 39.1 US Unemployment Rate
                     - 10.0 U of Michigan Consumer Confiden
                     + 7.19 Case Shiller National Index
                     - 16.7 Case Shiller NYIndex
                     + 0.118 Volume Manhattan Condo Sales


Predictor                           Coef  SE Coef      T      P
Constant                          6316.1    878.8   7.19  0.000
S&P 500 Composite                 0.2812   0.1308   2.15  0.036
Federal Funds Effective Rate      115.65    53.00   2.18  0.033
10 Year Treasury Yield           -127.21    23.52  -5.41  0.000
US Unemployment Rate              -39.08    20.79  -1.88  0.065
U of Michigan Consumer Confiden  -10.038    2.461  -4.08  0.000
Case Shiller National Index        7.193    7.891   0.91  0.366
Case Shiller NYIndex             -16.700    7.975  -2.09  0.041
Volume Manhattan Condo Sales      0.1179   0.1077   1.10  0.278


S = 75.3090   R-Sq = 85.5%   R-Sq(adj) = 83.5%



The R-sq(adj) is very high which shows that the variation in 1BR rental prices in doorman buildings is very well described by the other variables in the dataset.
Further, a best subsets regression shows that 80.5% of the variation in all the data can be explained by 3 variables
· the S&P 500
·  the 10 Year treasury yield and 
· the US unemployment rate
The highest R-sq (adj) of 83.5 was achieved by including either 7 or all 8 variables 
The Case Shiller National Index & Volume of Manhattan Condo Sales were the least needed to explain and predict 1br Doorman Rental prices
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Analysis before and After the Crisis

We further broke up the data into 2 sections around the date of the global financial crisis. So the data from Jan 2007 – August 2008 was the data before recession during the housing boom, and the data from Sept 2008-May 2012 is during the housing bust.


For the period from Jan 2007 to Aug 2008

Regression Analysis: Doorman 1br  versus Doorman Stud, Non-Doorman , ... 


The regression equation is
Doorman 1br Rental = 12293 - 0.520 S&P 500 Composite
                     + 161 Federal Funds Effective Rate
                     + 92 10 Year Treasury Yield + 78 US Unemployment Rate
                     - 9.16 U of Michigan Consumer Confiden
                     + 31.9 Case Shiller National Index
                     - 70.6 Case Shiller NYIndex
                     - 0.179 Volume Manhattan Condo Sales


Predictor                           Coef  SE Coef      T      P
Constant                           12293     3509   3.50  0.005
S&P 500 Composite                -0.5203   0.4830  -1.08  0.304
Federal Funds Effective Rate      160.62    98.47   1.63  0.131
10 Year Treasury Yield              91.9    118.7   0.77  0.455
US Unemployment Rate                77.8    105.5   0.74  0.477
U of Michigan Consumer Confiden   -9.160    3.671  -2.49  0.030
Case Shiller National Index        31.93    15.30   2.09  0.061
Case Shiller NYIndex              -70.64    15.23  -4.64  0.001
Volume Manhattan Condo Sales     -0.1790   0.1660  -1.08  0.304


S = 40.0637   R-Sq = 89.4%   R-Sq(adj) = 81.6%

The R-sq(adj) is very high which shows that the variation in 1BR rental prices in doorman buildings is very well described by the other variables in the dataset.

Further, a best subsets regression shows that only 5 variables were needed to predict 1br doorman rental prices
FFER, 
US Unemployment Rate, 
U of Michigan Consumer Confidence and  
both Case Shiller indices
These 5 variables explained 88.0% of the variation in the data
The S&P 500, 10 Year Treasury Yield and Volume of Manhattan Condo sales were NOT needed to predict prices
We conclude that 1br doorman rental prices more closely followed US macro metrics, rather than the financial markets (S&P 500) or volume of Manhattan condo sales
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After the crash from Sept 2008-May 2012

Regression Analysis: Doorman 1br  versus Doorman Stud, Non-Doorman , ... 

The regression equation is
Doorman 1br Rental = 4994 + 0.596 S&P 500 Composite
                     + 155 Federal Funds Effective Rate
                     - 144 10 Year Treasury Yield - 36.8 US Unemployment Rate
                     - 9.86 U of Michigan Consumer Confiden
                     - 4.4 Case Shiller National Index
                     - 1.20 Case Shiller NYIndex
                     + 0.120 Volume Manhattan Condo Sales


Predictor                           Coef  SE Coef      T      P
Constant                          4994.2    901.0   5.54  0.000
S&P 500 Composite                 0.5963   0.1435   4.16  0.000
Federal Funds Effective Rate      155.14    71.58   2.17  0.037
10 Year Treasury Yield           -144.29    21.63  -6.67  0.000
US Unemployment Rate              -36.84    19.40  -1.90  0.066
U of Michigan Consumer Confiden   -9.863    2.606  -3.78  0.001
Case Shiller National Index        -4.43    10.05  -0.44  0.662
Case Shiller NYIndex              -1.199    9.969  -0.12  0.905
Volume Manhattan Condo Sales      0.1196   0.1426   0.84  0.407


S = 60.8198   R-Sq = 90.8%   R-Sq(adj) = 88.8%


The R-sq(adj) is very high which shows that the variation in 1BR rental prices in doorman buildings is very well described by the other variables in the dataset.

Further, a best subsets regression shows that post-crisis, 6 variables were needed to predict the rental price
· S&P 500 (new), 
· FFER,
· 10 Year Treasury Yield (new), 
· US Unemployment Rate, 
· U of Michigan Consumer Confidence & 
· Case Shiller NYIndex
These 6 variables explained 90.6% of the variation in the data
S&P 500 and 10- year Treasury Yield were most important variables during this time period!
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Summarizing the regressions for the full period, before crash period and after crash period. We found that:
· Splitting up the time periods actually resulted in higher R-Sq and R-Sq (adj)
· The 10 year treasury yield, U of Michigan Consumer Confidence & Case Shiller NYIndex each had a negative effect on rental prices – as each went down, rental prices went up!!!
· US unemployment rates had mixed effects on rental prices
· FFER had a positive effect on rental prices


[image: ]

Conclusion
· Non-Doorman Studio and 2br (Doorman & Non-Doorman) apartment rental prices have been more resilient than others
· Individuals renting 2br apartments are likely already well-off
· Non-Doorman studios could have had more demand due to downsizing post-crisis; also, no further downgrade to go to
· Pre-Crisis, the broader US economy and housing market had a greater effect on rental prices
· Post-Crisis, the S&P 500 and 10-Year Treasury yield were major indicators of the rental market
· We can conclude that as 10 Year Treasury Yields decrease, prices increase, sales can decrease and more people rent, thereby increasing rental prices
· After the crisis, the S&P’s impact on rental prices was high. If the S&P was high, people were more inclined to invest in the market rather than in real estate and hence drove up the rental prices. 
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