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Retail Trade GDP Over Time
Measured in Billions of Chained 2017 Dollars (NAICS Sector)
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Capacity Utilization (%)

Total Industry Capacity Utilization Over Time
Includes Manufacturing, Mining, and Utilities
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Real Interest Rate (%)

10-Year Real Interest Rate Over Time
Constant Maturity Rate Adjusted for Inflation
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Consumer Sentiment Over Time
University of Michigan Consumer Sentiment Index
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Lease Counts By Year-Quarter For Each Region

Midwest/Central Northeast

\H‘ M‘\
Il
\ H‘ region
L

MidwestCentral

2018 2020 2022 2024 2018 2020 202 2024

Northeast

Number of Transactions

Number of Observations per Market

6000

4000

QMIIIIIII
IIIIIII.IIII--

o e
& & @ %& S Sé‘ &0 v@
N

i
5
3

o

58 S8 8
€ R 0‘
& Q@ & € o o g &

4000

Distribution of CBD vs Suburban Properties

Location Type
Monthly Distribution of Observations

Suburban




term

(Intercept)

month
CBD_suburbanSuburban
UMCSENT

marketAustin
marketBaltimore
marketBoston
marketCharlotte
marketChicago Suburbs
marketDetroit
marketHouston
marketLos Angeles
marketManhattan
marketNashville
marketNorthern New Jersey
marketNorthern Virginia
marketPhiladelphia
marketPhoenix

marketSalt Lake City

marketSan Diego

marketSan Francisco
marketSeattle
marketSouth Florida
marketTampa
REAINTRATREARAT10Y
TCU
BABANAICSRETSAUS

estimate
-56.883
-0.103
-1.838
0.088
1.090
1.340
-0.568
4645
0.313
3.073
-0.469
-1198
-1.869
-1.015
0121
0.023
-0.984
0.768
4.309
0.483
1217
-0.469
0.708
0.017
-0.760
0.602
0.000

std.error
14.217
0.088
0.855
0.035
2.090
2.373
1.647
2699
2147
2.985
1.685
1.639
1.476
3.327
1.696
1736
2222
2402
4127
2.006
2.055
2.022
2.405
2500
0.483
0.155
0.000

statistic
-4.001
-1.178
-2.151
2.479
0.521
0.565
-0.345
1721
0.146
1.029
-0.278
-0.731
-1.266
-0.305
0.071
0.013
-0.443
0.320
1.044
0.241
0.5692
-0.232
0.294
0.007
-1.574
3.879
3.514

Fitting A Linear Model

p.value

e  (reated with only the

0.000

0239 variables that were

. significant (a > 0.1) in the

0602 output from the first model
0.572

el | o  Certain variables from FRED
0884 of interest, used a Drop-in

o Deviance test to compare

065 nested models and identified

e a new subset of variables

0.760
0.943

Pivoted to XGBoost model to
= better account for the

= nonlinearity and complex

::;j interactions between variables
a8ty that our linear model missed

0.769

0.990 [ ]
0658

0.995

0.115
0.000
0.000

sigfit5 <~ Im(lease_ch_pct ~ month + CBD_suburban + UMCSENT + market + REAINTRATREARAT10

summary(sig_fit)$adj.r.squared

[1] 0.003304348

summary(sigfit5)$adj.r.squared

[1] 0.003880844

AIC(sig_fit, sigfit5)

df AIC
sig_fit 5 28205.24
sigfit5 28 28226.21

BIC(sig_fit, sigfit5)

df BIC
sig_fit 5 28235.76
sigfits 28 28397.16

— suboptimal R? and RMSE indicate
linear assumptions and additive
structure of the model are too simplistic
for complex, nonlinear dynamics we are
trying to represent



Residuals

Predicted Values

Residual Analysis

XGBoost Model

Results:
e  Residuals plot clustered near zero, underfits at higher values

e  RMSE: 0.4415; MAE: 0.2960, R-squared: 0.3959

Leasing Last Quarter

YOY Leasing (Normalized)

Leasing 4 Quarters Ago

Avg Rent Last Quarter

) 4Q Leasing Rolling Avg
s Availability Last Quarter
Unemployment Last Quarter

Retail Trade

Federal Funds Rate (Lag)

Quarter 2

Charlotte

Leasing 3 Quarters Ago

Seattle

Quarter 3

Detroit

Leasing 2 Quarters Ago
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Actual Values

XGBoost Feature Importance (Gain > 0.5%)
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