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Recap

What is our project about?

What did we do for Mid-term presentation?



Client • Real estate consultancy
• Data driven decisions
• 13 years of combined experience
• $200M worth of properties sold

• Forecasting prices
• Which condo should I buy, condo A or 

condo B?
• How much will this property cost in 3 

/5/10 years time?



District 15



Mid-terms:
URA data 
▫ Past 5 years resale 

transactions

delta PSF vs delta PPI

Post Mid-terms:
▫ Web scrape
▫ Identify more variables

▫ MRT
▫ Schools
▫ Covid
▫ Number of 

bedrooms
▫ Floor



Pipeline



Data Collection



Web scrape
results



Property 
Attributes



Data Cleaning



Enbloc
properties



Group by Quarters
• Drop unit dependent 

variables: bedroom and 
floor height



Data cleaning

• Dealing with categorical variables
▫ MRT

▫ 350m (5 min walking distance)
▫ TEL (Aug 2014)

▫ Schools (Within 1km)
▫ Covid (2020-2022)

• Split test-train



T_index Project Name YYYYQQ Vol DPSF_percent Age_Q Covid MRT Schools DPPI_percent Test_Train
6 CAMELOT BY-THE-WATER 2005Q4 2 -0.1582 46 0 0 0 0.01564 Train

106 CASUARINA COVE 2020Q1 2 -0.0711 113 1 1 0 -0.01003 Test
136 COTE D'AZUR 2018Q2 8 -0.1391 75 0 1 1 0.03178 Train
222 EAST BAY GARDENS 2014Q3 2 0.0308 86 0 1 0 -0.00415 Train
390 LAGOON VIEW 2018Q4 3 -0.1954 173 0 1 0 0.00479 Test

Final database fed to the model



Modelling

Regression to find out growth rate 
of property prices



Unit Roots Problem
Absolute values
• Adjusted r2 values will tend towards 1 even though 

models have bad predictive ability

Do not chase higher adjusted r2s (without good reason)!!!

Original 
Variables

Transformation

PSF ΔPSF % =
PSF𝑡𝑡 − PSF𝑡𝑡−1

PSF𝑡𝑡−1

PPI ΔPPI % =
PPI𝑡𝑡 − PPI𝑡𝑡−1

PPI𝑡𝑡−1
Vol ln 𝑉𝑉𝑉𝑉𝑉𝑉

Age_Q ln 𝐴𝐴𝐴𝐴𝐴𝐴_𝑄𝑄



Check Residuals

• Residuals not randomly spread
• Notice straight line trend in 

residuals plot

Δ𝑃𝑃𝑃𝑃𝑃𝑃(%) = 𝛼𝛼 + 𝛽𝛽1Δ𝑃𝑃𝑃𝑃𝑃𝑃(%) + … + 𝜀𝜀

Investigate variation in 
variables

• Non-linear variations
• 𝛥𝛥𝑃𝑃𝑃𝑃𝑃𝑃 % 2, 𝑉𝑉𝑙𝑙(𝑉𝑉𝑉𝑉𝑉𝑉), 𝑉𝑉𝑙𝑙(𝐴𝐴𝐴𝐴𝐴𝐴_𝑄𝑄)

• Interaction terms
• 𝛥𝛥𝑃𝑃𝑃𝑃𝑃𝑃 % ∗ 𝑉𝑉𝑙𝑙 𝑉𝑉𝑉𝑉𝑉𝑉

• 𝛥𝛥𝑃𝑃𝑃𝑃𝑃𝑃 % ∗ 𝑉𝑉𝑙𝑙 𝐴𝐴𝐴𝐴𝐴𝐴_𝑄𝑄

• 𝛥𝛥𝑃𝑃𝑃𝑃𝑃𝑃 % ∗ 𝑃𝑃𝑆𝑆𝑆𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆

• 𝛥𝛥𝑃𝑃𝑃𝑃𝑃𝑃(%) ∗ 𝐶𝐶𝑉𝑉𝐶𝐶𝐶𝐶𝐶𝐶

• 𝛥𝛥𝑃𝑃𝑃𝑃𝑃𝑃 % ∗ 𝑀𝑀𝑀𝑀𝑀𝑀

• 𝑉𝑉𝑙𝑙 𝑉𝑉𝑉𝑉𝑉𝑉 ∗ 𝑉𝑉𝑙𝑙 𝐴𝐴𝐴𝐴𝐴𝐴_𝑄𝑄

• 𝑉𝑉𝑙𝑙 𝑉𝑉𝑉𝑉𝑉𝑉 ∗ 𝑀𝑀𝑀𝑀𝑀𝑀

• 𝑉𝑉𝑙𝑙(𝐴𝐴𝐴𝐴𝐴𝐴_𝑄𝑄) ∗ 𝑀𝑀𝑀𝑀𝑀𝑀



Model 
Selection

• Since variables properly identified, unit roots 
problem avoided:
▫ Loop through 16383 combinations of 

equation (Must include ΔPPI(%))
• Extract best adjusted r2 model for each condo



Big improvement!

Project Name Adjusted R2 (simple linear regression) Adjusted R2 (final)
CAMELOT BY-THE-WATER 0.106503 0.146

CASUARINA COVE 0.299067 0.299067
COSTA RHU -0.02069 0.116697

COTE D'AZUR -0.07438 -0.07438
DUNMAN VIEW 0.170694 0.170694

EAST BAY GARDENS -0.04762 0.234514
KATONG PARK TOWERS 0.093518 0.093518

LAGOON VIEW 0.111507 0.149911
LAGUNA PARK 0.260551 0.297036

LEGENDA AT JOO CHIAT 0.185077 0.194734
MANDARIN GARDENS 0.181225 0.697347

NEPTUNE COURT 0.286786 0.425416
PEBBLE BAY -0.03195 0.22846
RIVEREDGE 0.024785 0.118896

ROXY SQUARE 0.008117 0.013567
SANCTUARY GREEN -0.08139 0.652081

SILVERSEA -0.03069 0.071824
TANJONG RIA CONDOMINIUM 0.088759 0.088759

THE SHORE RESIDENCES 0.06199 0.214428
VILLA MARINA 0.069411 0.307519
WATER PLACE -0.06842 0.051857

District 15 0.103376 0.114566



Observed vs Predicted (training)



Observed vs Predicted (testing)



Final Model (Coeff): not useful for interpretation!

Project Name (Intercept) ΔPPI(%) ln(Age_Q) MRT ΔPPI(%)*ln(Age_Q) ΔPPI(%)*MRT ln(Vol) ΔPPI(%)*ln(Vol) Covid ΔPPI(%)*Covid ln(Vol)*ln(Age_Q)
CAMELOT BY-
THE-WATER -0.41 38.93 0.10 -0.05 -9.34 7.78 0 0 0 0 0

CASUARINA COVE 0.00 1.67 0 0 0 0 0 0 0 0 0
COSTA RHU -0.08 1.64 0 0 0 0 0.08 -2.35 0 0 0

COTE D'AZUR 0.01 -0.28 0 0 0 0 0 0 0 0 0
DUNMAN VIEW 0.00 1.03 0 0 0 0 0 0 0 0 0

EAST BAY 
GARDENS -0.04 2.11 0 0 0 0 0.11 -2.10 0 0 0

KATONG PARK 
TOWERS 0.01 0.99 0 0 0 0 0 0 0 0 0

LAGOON VIEW -0.02 0.91 0 0 0 0 0.04 0 0 0 0
LAGUNA PARK 0.11 -8.78 -0.02 0 1.92 0 -0.01 0.79 0 0 0

LEGENDA AT JOO 
CHIAT 0.03 1.79 0 0 0 0 -0.04 0 0 0 0

MANDARIN 
GARDENS -18.16 0.23 3.58 0 0 0 6.93 5.50 0.03 -10.83 -1.37

NEPTUNE COURT 0.93 -0.53 -0.21 0 0 0 -0.58 0.86 0 0 0.13
PEBBLE BAY 31.84 592.49 -6.73 0 -130.46 0 -18.29 7.74 -0.02 19.20 3.85
RIVEREDGE -0.02 0.28 0 0 0 0 0.04 0 0 0 0

ROXY SQUARE -0.56 -1.69 0.19 0 0 0 0 0 0 0 0
SANCTUARY 

GREEN -12.71 -0.80 2.76 0 0 0 3.94 0 -0.15 0 -0.84
SILVERSEA -0.01 -9.44 0 0 0 0 0.00 6.02 0 0 0

TANJONG RIA 
CONDOMINIUM 0.00 1.11 0 0 0 0 0 0 0 0 0

THE SHORE 
RESIDENCES -0.12 -70.84 0.03 0 19.47 0 0 0 0.03 -7.21 0
VILLA MARINA -10.08 454.99 2.19 0 -98.87 0 11.45 3.81 0.06 10.91 -2.47
WATER PLACE -1.40 -3.26 0.33 0 0 0 -0.06 2.74 0 0 0

District 15 0.02 -0.86 0.00 0.00 0.34 -0.90 0.00 0.34 0 0 0



Final Model (Coeff): not useful for interpretation!

Project Name (Intercept) ΔPPI(%) ln(Age_Q) MRT ΔPPI(%)*ln(Age_Q) ΔPPI(%)*MRT ln(Vol) ΔPPI(%)*ln(Vol) Covid ΔPPI(%)*Covid ln(Vol)*ln(Age_Q)
CAMELOT BY-
THE-WATER -0.41 38.93 0.10 -0.05 -9.34 7.78 0 0 0 0 0

CASUARINA COVE 0.00 1.67 0 0 0 0 0 0 0 0 0
COSTA RHU -0.08 1.64 0 0 0 0 0.08 -2.35 0 0 0

COTE D'AZUR 0.01 -0.28 0 0 0 0 0 0 0 0 0
DUNMAN VIEW 0.00 1.03 0 0 0 0 0 0 0 0 0

EAST BAY 
GARDENS -0.04 2.11 0 0 0 0 0.11 -2.10 0 0 0

KATONG PARK 
TOWERS 0.01 0.99 0 0 0 0 0 0 0 0 0

LAGOON VIEW -0.02 0.91 0 0 0 0 0.04 0 0 0 0
LAGUNA PARK 0.11 -8.78 -0.02 0 1.92 0 -0.01 0.79 0 0 0

LEGENDA AT JOO 
CHIAT 0.03 1.79 0 0 0 0 -0.04 0 0 0 0

MANDARIN 
GARDENS -18.16 0.23 3.58 0 0 0 6.93 5.50 0.03 -10.83 -1.37

NEPTUNE COURT 0.93 -0.53 -0.21 0 0 0 -0.58 0.86 0 0 0.13
PEBBLE BAY 31.84 592.49 -6.73 0 -130.46 0 -18.29 7.74 -0.02 19.20 3.85
RIVEREDGE -0.02 0.28 0 0 0 0 0.04 0 0 0 0

ROXY SQUARE -0.56 -1.69 0.19 0 0 0 0 0 0 0 0
SANCTUARY 

GREEN -12.71 -0.80 2.76 0 0 0 3.94 0 -0.15 0 -0.84
SILVERSEA -0.01 -9.44 0 0 0 0 0.00 6.02 0 0 0

TANJONG RIA 
CONDOMINIUM 0.00 1.11 0 0 0 0 0 0 0 0 0

THE SHORE 
RESIDENCES -0.12 -70.84 0.03 0 19.47 0 0 0 0.03 -7.21 0
VILLA MARINA -10.08 454.99 2.19 0 -98.87 0 11.45 3.81 0.06 10.91 -2.47
WATER PLACE -1.40 -3.26 0.33 0 0 0 -0.06 2.74 0 0 0

District 15 0.02 -0.86 0.00 0.00 0.34 -0.90 0.00 0.34 0 0 0



Economic Significance: 
How many units each variable contribute to a 1 unit increase in ΔPSF(%)?

Project Name (Intercept) ΔPPI(%) ln(Age_Q) MRT ΔPPI(%)*ln(Age_Q) ΔPPI(%)*MRT ln(Vol) ΔPPI(%)*ln(Vol) Covid ΔPPI(%)*Covid ln(Vol)*ln(Age_Q)
CAMELOT BY-THE-

WATER -5.20 10.06 6.20 -0.60 -11.47 2.01 0 0 0 0 0
CASUARINA COVE 0 1.02 0 0 0 0 0 0 0 0 0

COSTA RHU -2.96 0.88 0 0 0 0 5.53 -2.46 0 0 0
COTE D'AZUR 1.55 -0.55 0 0 0 0 0 0 0 0 0
DUNMAN VIEW 0 0.95 0 0 0 0 0 0 0 0 0

EAST BAY 
GARDENS -0.70 0.90 0 0 0 0 1.39 -0.59 0 0 0

KATONG PARK 
TOWERS 0.50 0 0 0 0 0 0 0 0 0 0

LAGOON VIEW -0.85 0 0 0 0 0 1.60 0 0 0 0
LAGUNA PARK -35.37 13.77 37.20 0 -15.88 0 3.10 -1.83 0 0 0

LEGENDA AT JOO 
CHIAT 1.25 1.27 0 0 0 0 -1.51 0 0 0 0

MANDARIN 
GARDENS -84.27 0 85.52 0 0 0 55.58 0.70 0 0 -56.55

NEPTUNE COURT 49.39 0 -57.50 0 0 0 -55.14 0.58 0 0 63.87
PEBBLE BAY -59.69 -16.82 60.88 0 17.88 0 52.17 0 0 0 -53.09
RIVEREDGE -0.60 0 0 0 0 0 1.51 0 0 0 0

ROXY SQUARE -1.74 0 2.81 0 0 0 0 0 0 0 0
SANCTUARY 

GREEN -49.38 0 50.68 0 0 0 26.82 0 0 0 -27.07
SILVERSEA 0.75 9.29 0 0 0 0 0 -8.89 0 0 0

TANJONG RIA 
CONDOMINIUM 0 0.83 0 0 0 0 0 0 0 0 0

THE SHORE 
RESIDENCES -2.02 -8.41 1.86 0 9.57 0 0 0 0 0 0
VILLA MARINA 21.89 -16.01 -22.80 0 16.68 0 -40.28 0 0 0 41.74
WATER PLACE -29.64 -1.06 32.25 0 0 0 -1.95 1.41 0 0 0

District 15 1.92 -0.72 -1.89 0 1.37 -0.75 0 0 0 0 0



Prediction
• Unknown future x variables

 Law of expectations
 Ε(Δ𝑃𝑃𝑃𝑃𝑃𝑃(%)) = 𝛼𝛼 + Β1Ε(Δ𝑃𝑃𝑃𝑃𝑃𝑃(%)) + … + 𝜀𝜀
 Exception: Age_Q

• Future prices
 𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡−1 ∗ (1 + Δ𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡−1(%))

 𝐶𝐶𝑃𝑃 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡−1 ∗ (1 + Δ𝑃𝑃𝑃𝑃𝑃𝑃(%)𝑡𝑡−1 ± 1.96 ∗ 𝜎𝜎𝑒𝑒)
• Metrics

 "Profits": 𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡−𝑃𝑃𝑃𝑃𝑃𝑃𝑙𝑙𝑙𝑙𝑡𝑡𝑙𝑙𝑙𝑙𝑡𝑡
𝑃𝑃𝑃𝑃𝑃𝑃𝑙𝑙𝑙𝑙𝑡𝑡𝑙𝑙𝑙𝑙𝑡𝑡

 "Risk": 𝑊𝑊𝐶𝐶𝐶𝐶𝑊𝑊𝑆 𝑉𝑉𝑜𝑜 𝐶𝐶𝑃𝑃 ∗ 𝑅𝑅𝑅𝑅𝑃𝑃𝑅𝑅
No. of quarters with records

 "Property Score": 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝑃𝑃
𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅

"prediction.csv"



Final Deliverble

What the client received



Final deliverable: Design Goals

• User-friendly
• Dynamic 

interface

Presenter Notes
Presentation Notes
Now I will be sharing about the final deliverable that will be handed over to our client. Our client has requested for an excel file that can be easily accessed and used. With that in mind, our two design goals are making it a simple interface to use, and the information to be dynamic based on the query input. 





Input Year and Quarter to forecast



Dropbox for easy selection of property



Key information displayed instantly



Formulas at the side for quick refresher



Predicting PSF and it’s upper and lower bound 

Presenter Notes
Presentation Notes
Moving on to our backend data, we have designed it such that our client can easily update this excel when more quarters of data are obtained, or a better model is formulated. Client just have to update the R hat and RMSE values over here and the rest can be computed. In our case, these are the values which yu liang has obtain from the linear regression model and transferred over. Additionally, if our client wants to extend the years of prediction, they can simply insert more rows over here.



Other key information requested

Presenter Notes
Presentation Notes
This is the next worksheet that we have prepared. This is how we created the drop box list and if our client wishes to expand their areas of prediction, simply input the relevant information in these few columns and everything will be updated in the main dashboard.



Assumptions and 
Limitations



Assumptions

• Model uses Linear Regression, which may not 
be the best prediction method

• Variables used are based on what clients’ 
intuition

• Future prices are dependent on historical 
prices



Limitations

• Solution heavily relies on adjusted r2 values , 
may risk overfitting

• Unable to capture other important unit 
specific variables: e.g. floor height, floor area

• Nature of prediction may give in extreme 
values when predicting future pricing



Value and 
contribution

• Previously, client was predicting property by 
guesswork and intuition

• Pricing of property are chaotic and 
unpredictable

• Model attempts to address issue by heavily 
drawing input from existing data to give rise to 
predictions

• Impact and success of our model will only be 
seen in subsequent years when property 
pricing values are available for predictions



Thank You



Q & A
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