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Background on JHM Hotels, Inc.
• National multi-brand hotel management company
• Founded in 1981
• 29 hotel properties with over 4,000 rooms and 1,000 associates in 

Southwest United States
• Operating under various franchise flags such as Hilton, Marriott, and 

Holiday Inn.

Hypothesis
• Different forecasting models will be needed to accurately forecasting 

daily hotel occupancy for each hotel due to its location and 
characteristics.



Hotel 1
Residence Inn, Orlando, FL

• Located near Disney 
World

• Family and leisure 
clientele

• 124 Rooms



Hotel 2
Holiday Inn, Atlanta, GA

• Located in 
metropolitan area

• Leisure and business 
clientele

• 205 Rooms

Big
Trend



Hotel 3
Courtyard, Gastonia, NC

• Located near Charlotte 
Airport

• Business clientele
• 130 Rooms

Slight
Trend



ACF for Courtyard
AR term 
of 1 AR term 

of 2
Seasonal 
Period of 7



PACF for Courtyard

Seasonal 
MA of 1



ARIMA (2,0,0)(1,1,1)7 for Courtyard
P-Values are Significant. 
Note: AR(2) adds 
explanatory power

Lag 12, 24, etc. are significant (bad), 
but due to large # of observations.

Historical MAPE
7 Day Forecast MAPE
5 Day Forecast MAPE
Thiel’s U
AIC

31.41%
22.07%
11.00%
0.2426
643.52



ARIMA (2,0,0)(1,1,1)7

Normally 
Distributed Stationary around mean 

and stationary variance.

Unusual observations 
that cannot be 
explained.

Fits normal 
probability plot.



Results for Courtyard, Gastonia, NC

Multiple Regression 1: Occupancy = 0.0116 + 0.361 LagOcc1 + 0.197 LagOcc7 + 0.169 
LagOcc14  + 0.113 LagOcc21 + 0.206 LagOcc28 - 0.00602 Month

*5 Day Forecast MAPE only takes into account Monday through Friday since all of the 
models have trouble forecasting the low occupancy on the weekends of this business-centric 
hotel.

*

BEST

MODEL



Results for Holiday Inn, Atlanta, GA

BEST

MODEL

Multiple Regression 2: Occupancy = (7.83 + 0.806 lag 1 - 0.133 lag2 + 0.0318 lag7 + 0.0423 
lag28 + 2.93 FedFunds + 0.290 AvgRoomCost - 43.3 SU) / Rooms Available



Results for Residence Inn, Orlando, FL

BEST

MODEL

Multiple Regression 2: Occupancy = (-4.04 + 0.989 Lag1 + 0.0631 Lag7 + 0.0661 Lag3 –
1.96 FedFunds + 0.0310 Lag28 – 0.360 Lag 2 + 18.7 Monday + 11.9 Tuesday + 10.8 
Wednesday + 7.69 Thursday + 14.5 Friday + 12.3 Saturday + 5.35 Valentines + 0.169 
AvgRoomCost) / Rooms Available



Differences in ARIMA (2,0,0)(1,1,1)7 Models

Holiday Inn

Residence Inn

Courtyard

Two autoregressive terms and
weekly seasonality terms can 
be
used to accurately forecast hotel
occupancy for each hotel!

The ARIMA (2,0,0)(1,1,1)7
model for each hotel has 
vastly different coefficients for 
each of the terms in the 
models.



Conclusion
• Courtyard by Marriott in Gastonia, NC caters toward business cliental –

located near Charlotte Airport. 
• Holiday Inn in Atlanta caters towards business/leisure cliental located in 

a large metropolitan area.
• Residence Inn in Orlando, FL caters towards families and vacationers 

with close proximity to Disney World.

Hypothesis is Right! Forecasting daily hotel occupancy does differ due to 
different locations and hotel characteristics as seen in the varying 
coefficients in the last ARIMA (2,0,0)(1,1,1)7 models. However, the 
ARIMA (2,0,0)(1,1,1)7 model can be used to accurately generate future 
daily hotel occupancy rates for all three hotels even though the three 
hotels have vastly different datasets!
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